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PREFACE

Clinical case report collection 2014
useful resource with relevant information on common
and rare clinical conditions.

I am very pleased to present the World Clinical Case
Report (WCCR, ISBN 978-0-9914430-7-9) Second
Edition, which includes a considerable number of
peer-reviewed case report articles published in the
English-language journals of Baishideng Publishing
Group during 2014. The total 386 case reports in this
compendium are categorized by column or subject
and published in a convenient and freely accessible
E-book format. Even though this E-book constitutes an
important collection of cases in a number of disciplines,
it will be of particular interest to gastroenterologists
and cardiologists since it includes 264 gastroenterology
cases and 39 cardiology cases. I am sure that healthcare
professionals and researchers will find this E-book a
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BACTERIAL INFECTIONS

Hepatic actinomycosis: Report of one case and analysis of
32 previously reported cases
Xing-Xiang Yang, Jian-Mei Lin, Kai-Ju Xu, Shu-Qiang Wang, Ting-Ting Luo, Xiao-Xia Geng, Ren-Gang Huang,
Nan Jiang
and carcinoembryonic antigen). An abdominal CT scan
revealed an 11.2 cm × 5.8 cm × 7.4 cm mass with an
unclear edge in the left liver lobe. The patient was diagnosed as having primary liver cancer, and left lobe resection was performed. The postoperative pathological
examination found multifocal actinomycetes in the hepatic parenchyma, which was accompanied by chronic
suppurative inflammation. A focal abscess had formed,
and large doses of sodium penicillin were administered
postoperatively as anti-infective therapy. This article
also reviews 32 cases reported in the English literature,
with the aim of determining the clinical features and
treatment characteristics of this disease, and providing
a reference for its diagnosis and treatment.
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Key words: Liver; Actinomycosis; Diagnosis; Therapeutics
Core tip: Actinomycetes are Gram-positive anaerobic
bacteria. Hepatic actinomycosis is very rare, with no
specific clinical manifestations or imaging features. The
clinical diagnosis of hepatic actinomycosis is difficult,
and the rate of misdiagnosis is high. It is often misdiagnosed as malignant liver tumour. This paper reports
one case of recently diagnosed and treated hepatic
actinomycosis, and reviews 32 previously confirmed
hepatic actinomycosis cases. The clinical characteristics
and diagnosis of hepatic actinomycosis are analysed,
providing a reference for the diagnosis and treatment
of this disease.

Abstract
Hepatic actinomycosis is rare, with few published cases.
There are no characteristic clinical manifestations, and
computed tomography (CT) shows mainly low-density
images, making clinical diagnosis difficult, and leading
to frequent misdiagnosis as primary liver cancer, metastatic liver cancer or liver abscess. Diagnosis normally
requires examination of both the aetiology and pathology. This article reports one male patient aged 55 who
was hospitalized because of repeated upper abdominal
pain for more than 2 mo. He exhibited no chills, fever
or yellow staining of the skin and sclera, and examination revealed no positive signs. The routine blood
results were: haemoglobin 110 g/L, normal numbers of
leukocytes and neutral leukocytes, serum albumin 32
g/L, negative serum hepatitis B markers and hepatitis C
antibodies, normal tumour markers (alpha-fetoprotein
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INTRODUCTION
Actinomycosis is a chronic, granulomatous and suppurative disease caused by infection with actinomycetes[1,2].
These organisms are part of the normal flora existing in
the human pharynx oralis, gastrointestinal tract and female reproductive tract, have low pathogenicity, and normally cause infections in the facial area, chest, abdominal
and pelvic cavities[1,3]. Abdominal actinomycotic diseases
include abdomen and intrauterine devices (IUD)-related
pelvic abscesses, and infections of the appendix, anus,
rectum and liver[4]. Hepatic actinomycosis (HA) is very
rare, and is often a secondary infection. If no primary
lesion is found, it might be considered a primary or isolated HA, but with non-specific clinical manifestations
and radiographic changes, the clinical diagnosis is difficult, often resulting in delayed diagnosis and treatment[2].
This paper reports one case of recently diagnosed and
treated HA, and reviews 32 confirmed cases of HA in
the English literature, aiming to provide a reference for
the diagnosis and treatment of HA.

Figure 1 Computed tomography displaying a large low-density shadow in
the left liver lobe.

CASE REPORT
A 55-year-old male was hospitalized as a result of repeated upper abdominal pain lasting more than 2 mo.
There was no evidence of radioactive pain, chills, fever,
nausea, vomiting, abdominal distension, diarrhoea, yellow staining of the skin and sclera, or gum bleeding.
The patient had been administered infusion therapy at
a local hospital for two weeks (the specific drug was
unclear), without significant improvement. Since onset,
his mood, appetite, sleeping habits, stools and urine had
remained unchanged, but he had lost about 10 kg. The
patient denied a past history of eating raw meat, trauma,
or blood transfusion. The patient occasionally drank
a small amount of alcohol, and until 4 mo previously,
had smoked 10 cigarettes/d for 20 years. The physical examination revealed: temperature 36.5 ℃, pulse 98
beats/min, respiration 20 times/min, blood pressure
119/82 mmHg. The patient’s mood was normal, the skin
and sclera were not yellow, and there were no petechiae,
liver palms or spider veins. The general superficial lymph
nodes were not palpable or enlarged. The sounds of
lung breathing were clear, without obvious dry or wet
rales in either lung, the heart was not enlarged, the heart
rate was regular at 98 beats/min and no pathological
murmurs were heard. The abdomen was soft, with mild
epigastric tenderness, but without rebound tenderness or
muscle tension; the murphy sign was negative, the liver
and spleen were not palpable, and there was no sensitivity to percussion in the hepatonephric area; the excursive
sonant was (-), and the lower extremities had no oedema.
Routine blood tests revealed that the haemoglobin was
110 g/L, the total numbers of leukocytes and neutral leukocytes were normal, the serum albumin was 32 g/L, and
other parameters were normal. The hepatitis B markers
and hepatitis C antibodies were negative and the tumour
markers (alpha-fetoprotein and carcinoembryonic anti-
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Figure 2 Sulphur particles surrounded by neutrophilic granulocyte infiltration (HE staining, × 100).

gen) were normal. An abdominal computed tomography
(CT, SIEMENS somatom sensation 16, Germany) scan
showed an approximately 11.2 cm × 5.8 cm × 7.4 cm
mass with an unclear edge in the left hepatic lobe, which
involved Ⅱ, SⅡ, SⅢ and SIV. Abnormal blood vessels
could be seen in the arterial phase, with regurgitation and
mild enhancement of the arteries; the portal vein was
more clearly visible, and thus there was considered to be
a high possibility of neoplastic lesions. The hepatogastric
ligaments and the para-abdominal aorta lymph nodes
were enlarged and metastasized (Figure 1). The clinical
diagnosis indicated primary liver cancer, and therefore left
lobe resection was performed. The postoperative pathological examination revealed multifocal actinomycetes in
the hepatic parenchyma, accompanied by chronic suppurative inflammation, and a focal abscess. The peripheral
fibrous tissues and bile ducts showed hyperplasia, the
vessels were dilated, and the liver cells partially denatured,
accompanied by chronic inflammatory cell infiltration in
the portal area (pathological staining reagents: hexamethylenetetramine, sodium tetraborate and crystal violet were
purchased from Chengdu Kelong Chemical Reagents,
and basic fuchsin was purchased from Shanghai 3rd Reagent Industry, Figure 2).
The patient was administered sodium penicillin 4000000
units iv.gtt q6h postoperatively. Thirteen days later the
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1996 to 2012 were retrieved from Medline[2,5-30], which in
total reported 32 cases.

Table 1 Basic information about the hepatic actinomycosis
patient n (%)
Age (yr)
Gender (male/female)
Duration (d)
Median (d)
Combined diseases
Diabetics
Previous history of abdominal surgery and
trauma2
Pancreatitis
Oral diseases
IUD
Drinking
Asthma
Gastroesophageal Reflux
Diverticulitis
Chickenpox
Fever
Weight loss
Anemia
Peripheral blood WBC and/or neutralization
increased
Diagnostic methods
Liver puncture fluid
Liver puncture biopsy
Liver lobe resection
Others (fiberscopic lung biopsy, pleura biopsy
and ovariotomy, 1 case each)
Misdiagnosed
Liver malignant tumor
Hepatophyta
Liver hydatidosis
Others3
Treatments
Surgery or puncture drainage + anti-infection
Liver lobe resection + anti-infection
Anti-infection alone

Clinical features of HA: Among the 32 HA patients
identified, the youngest was 5 years old, while the oldest
was 86 years old. Most were male. Onset was chronic
or subacute, with the shortest duration being 3 d, and
the longest 1 year; the average duration was 82.3 ± 96.6
days. Most patients had complications, among which
the most common was a previous history of abdominal
surgery, especially gastrointestinal surgery and gynaecological surgery, followed by diabetes, oral diseases and
the use of IUD. Among these patients, 92.6% reported
fever, 60% reported weight loss, 70.8% had anaemia,
and 93.1% showed increased numbers of peripheral
blood leukocytes and/or neutrophils, as shown in Table 1.
Seventy-five percent (24/32) of patients had a secondary
HA infection in the lungs, chest, pelvic and abdominal
organs, etc., while the original HA infection was confined
to the liver (Table 1).

45.5 ± 21.12 (5-86)
19/13
82.3 ± 96.6 (3-365)
37.5
191 (59.4)
5 (15.6)
9 (28.1)
3 (9.4)
3 (9.4)
2 (6.3)
1 (3.1)
1 (3.1)
1 (3.1)
1 (3.1)
1 (3.1)
25/27 (92.6)
15/25 (60.0)
17/24 (70.8)
27/29 (93.1)

Imaging features of HA: The imaging features of HA
were mainly low-density changes (68.8% of cases), making
it easily misdiagnosed as primary liver cancer and metastatic liver cancer; 18.7% exhibited abscess-like changes, which
would be difficult to differentiate from acute bacterial liver
abscess; in addition, a few exhibited cystic, mass-like and
nodular changes. A single lesion was found in 72.4% of
patients, and the right liver lobe was the most common
site of infection, with a cumulative involvement rate of
93.1%. The imaging characteristics of HA are shown in
Table 2.

19/32 (59.4)
4/32 (12.5)
6/32 (18.7)
3/32 (9.45)
20/28 (71.4)
8/28 (28.6)
2/28 (7.1)
2/28 (7.1)
12/32 (37.5)
6/32 (18.7)
14/32 (43.8)

Diagnosis of HA: The diagnosis of HA depends on
the clinical manifestations and imaging findings, and thus
it is easily misdiagnosed as a malignant tumour or acute
bacterial liver abscess. None of the 32 patients was diagnosed simply according to clinical manifestations and
radiographic changes. Other diagnostic methods included
ultrasound or CT-guided liver puncture drainage, liver
puncture biopsy and liver surgical biopsy for pathological
and aetiological examinations (Table 2). The final diagnosis relies on the histopathology and aetiology. The pathological examination may find specific sulphur granules,
and Gram staining may find filamentous Gram-positive
bacteria; however, the positive rate of actinomycetes in
pus and tissue fluid cultivation is normally only 50%, and
therefore cultivation should not be relied upon by itself,
but should be combined with histopathological examination and smear Gram staining. The pathological and aetiological features of HA are presented in Table 3.

1

Some patients had multiple complications; 2The abdominal surgeries
included the gastroesophageal surgery, appendicitis surgery, stent placement for chronic pancreatitis, biliary tract surgery and ectopic pregnancy
surgery; 1 case was accompanied with a history of chest and abdomen
trauma; 3Hepatic inflammatory pseudotumor and tuberculosis had 1 case,
respectively.

patient had improved and was discharged. The patient
continued treatment with sodium penicillin 4000000 units
iv.gtt q6h at a local hospital. One month later, the patient
had no discomfort, and abdominal CT revealed that
most of the left liver was missing. The left branch of the
portal vein was not visible, and there was a low-density
cystic mass shadow in the left hepatic surgical area, with a
maximum layer diameter of about 5.8 cm and water density. The boundary was clear, and the right liver lobe was
displaced and deformed. Punctiform gas could be seen at
the front edge of the conglomerate shadow, high-density
puncto-striatus shadows could be seen at some edges,
while the front fat gap was fuzzy, possibly due to changes
in encapsulated fluid.

Treatment of HA: Treatment of HA mainly involves
surgical drainage or puncture drainage, hepatic resection,
and postoperative anti-infection treatment with anti-infectives such as penicillin, amoxicillin, amoxicillin/clavulanic
acid, ampicillin, clindamycin and minocycline for 3-12
mo[2,6-31]; and outcome is usually satisfactory.
The actinomyces are Gram-positive anaerobic bac-

DISCUSSION
Literature analysis of HA
Twenty-eight case reports with complete data of HA from

WCCR|www.wjgnet.com
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Although HA is a chronic suppurative infection, in
the absence of active treatment, patients may experience
systemic failure, multiple-organ failure, disseminated intravascular coagulation and other life-threatening sequelae. Penicillin is the first choice of antimicrobial therapy,
and amoxicillin, chloramphenicol, erythromycin, clindamycin, tetracycline and doxycycline are also effective.
HA is resistant to the following drugs: fluoroquinolones,
aztreonam, aminoglycosides (except for streptomycin),
fosfomycin (in vitro susceptibility test). Antibiotics should
be administered for 3 mo or more, and even up to 12 mo.
After proactive, timely and effective antimicrobial therapy, the prognosis is good. In patients who exhibit abscess
or cyst-like changes, ultrasound or CT-guided percutaneous drainage or surgical drainage might be performed.
For patients who exhibit low-density changes on imaging,
surgical resection is an important method of treatment if
anti-infective therapy is not effective.

Table 2 Imaging characteristic of hepatic actinomycosis
Imaging characteristic (cases)
Imaging characteristics (32)
Low density
Abscess-like
Cystic
Mass-like and nodular
Lesion numbers (29)
Single
Multiple
Lesion distribution (29)
Liver right lobe
Liver left lobe
Liver right and left lobes

n (%)
22 (68.8)
6 (18.7)
2 (6.3)
2 (6.3)
21 (72.4)
8 (27.6)
19 (65.5)
2 (6.9)
8 (27.6)

Table 3 Pathological and aetiological diagnosis of hepatic actinomycosis
Diagnostic method (cases)
Histodiagnosis (31)
Sulfur granules
Etiological diagnosis
Gram staining (27)
Cultivation (20)
Actinomyces
Other bacteria
Mixed infection

n (%)

COMMENTS
COMMENTS

22 (71.0)

Case characteristics

22 (81.5)

A 55-year-old male patient was hospitalized as a result of repeated upper
abdominal pain lasting more than 2 mo. There was no evidence of radioactive
pain, chills, fever, nausea, vomiting, abdominal distension, diarrhoea, yellow
staining of the skin and sclera, or gum bleeding.

10 (50.0)
3 (15)
4 (20)

Clinical diagnosis

The physical examination revealed: temperature 36.5 ℃, pulse 98 beats/min,
respiration 20 times/min, blood pressure 119/82 mmHg.

teria, and actinomycosis has been recognized for more
than 150 years. It is mainly caused by Actinomyces israelii.
As the clinical manifestations are diverse, with slow disease progression and a low incidence, diagnosis is difficult, and misdiagnosis is common[31]. The pathological
manifestations are chronic suppurative changes, resulting
in multiple small abscesses in the liver. Actinomyces are
part of the normal flora in the oropharynx, gastrointestinal tract and female reproductive tract, and can cause
infections in various body parts, such as the chest, abdomen, pelvis and central nervous system. HA is often a
secondary infection following abdominal infection, and
primary HA is rare. HA accounts for 15% of abdominal
actinomycosis, and 5% of all actinomycosis. However,
the preoperative diagnosis rate is less than < 10%, and
it is difficult to distinguish from HCC and liver abscess
radiologically[6].
On CT, HA is mainly seen as single or multiple lowdensity shadows, which might be accompanied by the
enhancement; the border is often unclear, and it is easy to
confuse HA with primary hepatocellular carcinoma and
metastatic liver cancer. HA sometimes produces abscesslike and cyst-like changes, and thus is often misdiagnosed
as liver abscess and liver hydatid disease. Thus, the imaging diagnosis alone is insufficient to make a correct diagnosis. The diagnosis is mainly based on percutaneous biopsy or pathological biopsy after surgical resection, while
abscess-like or cystic-like changes on imaging would
require the examination of drainage fluid. The smear diagnostic methods include Gram staining, cultivation and
the pathological finding of sulphur particles.

WCCR|www.wjgnet.com

Laboratory diagnosis

Routine blood tests revealed that the haemoglobin was 110 g/L, the total numbers of leukocytes and neutral leukocytes were normal, the serum albumin was
32 g/L, and other parameters were normal. The hepatitis B markers and hepatitis C antibodies were negative and the tumour markers (alpha-fetoprotein and
carcinoembryonic antigen) were normal.

Imaging diagnosis

An abdominal computed tomography (CT, SIEMENS somatom sensation 16,
Germany) scan showed an approximately 11.2 cm × 5.8 cm × 7.4 cm mass with
an unclear edge in the left hepatic lobe, which involved II, SII, SIII and SIV.

Pathological diagnosis

The peripheral fibrous tissues and bile ducts showed hyperplasia, the vessels
were dilated, and the liver cells partially denatured, accompanied by chronic
inflammatory cell infiltration in the portal area.

Treatment

The patient was administered sodium penicillin 4000000 units iv.gtt q6h postoperatively. Thirteen days later the patient had improved and was discharged. The
patient continued treatment with sodium penicillin 4000000 units iv.gtt q6h at a
local hospital.

Peer review

In this study, the authors investigated the clinical characteristics and diagnosis
of hepatic actinomycosis. This will increase our understanding of hepatic actinomycosis and reduce the misdiagnosis rate.
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Core tip: Intravesical instillation of bacillus CalmetteGuerin (BCG) is a therapeutic option in bladder cancer.
Multi-system effects are a rare complication of this
procedure, and certain aspects concerning its diagnosis and treatment are unclear. We report the case of a
patient who developed effects on multiple organs after
intravesical BCG instillations, and we review current
knowledge concerning the diagnosis and management
of BCG infection.
Original sources: Marquez-Batalla S, Fraile-Villarejo E, Belhassen-García M, Gutierrez-Zubiaurre N, Cordero-Sánchez M.
Disseminated infection due to Mycobacterium bovis after intravesical BCG instillation.World J Clin Cases 2014; 2(7): 301-303
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i7/301.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i7.301

INTRODUCTION
Intravesical administration of bacillus Calmette-Guerin
(BCG) is an essential tool in the treatment of superficial
bladder carcinoma in situ[1]. This approach is generally well
tolerated, although it occasionally leads to severe local and/
or systemic complications[2]. The most serious complications of intravesical BCG instillation are related to disseminated infection. When disseminated BCG infection occurs,
antituberculous therapy with or without glucocorticoids
should be administered. We report a case of disseminated
infection due to intravesical BCG instillations, resulting in
pneumonitis, granulomatous hepatitis and meningitis.

Abstract
Intravesical bacillus Calmette-Guerin (BCG) instillation
has been adopted for the treatment of patients with
superficial bladder cancer. Severe adverse events due
to local instillation of BCG are uncommon, with an overall rate of serious complications of less than 5%. We
report the case of an immunocompetent adult patient
with multi-system effects, namely pneumonitis, granulomatous hepatitis and meningitis, who responded well
to standard treatment for Mycobacterium bovis. This
case highlights the importance of a thorough assessment of this type of patient.

CASE REPORT
We present the case of a 64-year-old male patient with a

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 3 Magnetic resonance imaging showed thickening and linear meningeal enhancement.

Figure 1 A thoracic computed tomography scan revealed a pulmonary
micronodular pattern.

butol. After one week of treatment, the patient showed
dizziness and instability while standing still and walking.
The cerebrospinal fluid (CSF) showed red blood cells
4500/µL, leukocytes 16 µL (polymorphonuclear 25%,
mononuclear 75%), proteins 82 mg/mL, glucose 67 mg/
mL (capillary glycemia 144 mg/dL), LDH: 35 IU/L and
adenosine deaminase 5.6 U/L (0-5). Magnetic resonance
imaging of the brain (Figure 3) showed thickening and
linear meningeal enhancement. Microbiological analysis
of the CSF was negative. Given the meningeal involvement, anti-tuberculosis treatment was administered for
one year, with good clinical and radiological responses.
Figure 2 An abdominal computed tomography scan revealed hepatic
granulomas and hepatosplenomegaly.

DISCUSSION

history of urothelial vesical neoplasm, benign prostatic
hyperplasia and chronic obstructive pulmonary disease.
He was being treated with tamsulosin, tiotropium bromide and salbutamol. Six months before, he had received
six weekly doses of intravesical BCG instillation as an induction treatment, and one month before, he had started
maintenance therapy with three doses per week. At the
time of presentation, he reported weakness, weight loss
and a slight fever with three weeks of evolution. Physical
examination revealed hepatosplenomegaly. An analysis
showed hepatic cholestasis (alkaline phosphatase 358
U/L, gamma-glutamyl transpeptidase 306 U/L), lactate
dehydrogenase (LDH) 547 U/L and C-reactive protein
1.27 mg/dL. A complete blood count and urine sediment were normal. A thoracic X-ray showed multiple
micronodular opacities. A thoraco-abdominal CT scan
revealed a pulmonary micronodular pattern, hepatic granulomas and hepatosplenomegaly (Figures 1 and 2). Blood
and urine cultures for bacteria were negative, as was a
serological analysis (for HIV, HBV, HCV and Treponema
pallidum). The urinalysis was positive for the species Mycobacterium tuberculosis, and Mycobacterium bovis (M. bovis) BCG
grew with resistance to cycloserine and pyrazinamide. A
genetic study detected the pnc A C169G (H57D) mutation, and we identified the species as M. bovis. The patient
started treatment with isoniazid, rifampicin and etham-

The adverse effects of intravesical BCG instillations
can appear early or several years after the treatment.
Although there are certain common local effects, such
as cystitis (91%)[3] (this condition can be difficult to differentiate from other urinary tract infections), systemic
complications are rare. The frequency of appearance
ranges from 2.9% in cases with fever to 0.3% in cases
with skin exanthema[4]. The most severe symptoms are
pneumonitis, hepatitis, sepsis and pancytopenia. No differences in the incidence of complications were observed
when comparing different BCG preparations or doses[5].
The spreading mechanism is not exhaustively known.
Certain authors think that hematogenous spread occurs
from the bladder[3], whereas others believe that the spread
is due to a type IV hypersensitivity-related mechanism[6].
The response to glucocorticoids administered along with
antituberculous drugs has also supported the notion of
a hypersensitivity response. There are no established effective measures to prevent a disseminated infection with
BCG[7], although the risk increases when instillations are
temporally close to surgery or to traumatic catheterization[8]. The genetic study of the urine sample of our
patient allowed us to identify M. bovis and to confirm its
classic resistance profile. Given the meningeal involvement in the patient in our case, the treatment was extended for one year, with combination with corticoids in the
first weeks.
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In conclusion, intravesical BCG instillation can induce
disseminated infection. Molecular techniques can help
in early diagnosis because a delay in management can be
lethal. In our patient, standard triple therapy with steroids
led to complete recovery.
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Core tip: Chronic disseminated candidiasis and resulting
fungal intracranial aneurysm is a life-threatening complication during the induction therapy of leukemia with
a poor survival rate. However, intensive and patient anti-fungal treatment made the patient receive unrelated
bone marrow transplantation successfully.
Original sources: Okawa T, Ono T, Endo A, Takagi M, Nagasawa M. Chronic disseminated candidiasis complicated with
a ruptured intracranial fungal aneurysm in ALL. World J Hematol 2014; 3(2): 44-48 Available from: URL: http://www.
wjgnet.com/2218-6204/full/v3/i2/44.htm DOI: http://dx.doi.
org/10.5315/wjh.v3.i2.44

Abstract

INTRODUCTION

An 11-year-old boy with acute lymphocytic leukemia
(ALL) contracted disseminated candidiasis during induction therapy, which was complicated with rupture of a
fungal cranial aneurysm. Ventricular drainage and coil
embolization of a residual aneurysm in combination
with intensive antifungal therapy rescued the patient.
Although clinical improvement was achieved, high fever
and elevated levels of C-reactive protein and β
 -D-glucan
continued for more than 10 mo. One year later, the ALL
relapsed during maintenance therapy with methotrexate and 6-mercaptopurine. After salvage chemotherapy,
the patient received unrelated bone marrow transplantation (BMT) in a non-complete remission condition and
survived. During subsequent chemotherapy and BMT, no
recurrence of the fungal infection was observed under
the prophylactic anti-fungal therapy with micafungin.

Disseminated fungal infection in acute leukemia patients
is a serious complication, not only because it is difficult
to manage and cure, but it also interferes with continuation and completion of the standard treatment regimen
for leukemia, which consequently leads to an unfavorable
outcome. We experienced an acute lymphocytic leukemia
child who contracted a disseminated candidiasis with a
resultant rupture of intracranial fungal aneurysm during
the induction chemotherapy. Our clinical experience in
this patient is very useful and informative for physicians
in this field.
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An 11-year-old boy with B-precursor acute lymphocytic
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A

B

Figure 1 Computer tomography scan images of the liver. Computed tomography (CT) scans of the liver performed on the 51st d (A) and 239th d (B) are presented.

A

and 10.52 mg/dL, respectively, on the same day. Granulocyte colony-stimulating factor was started on the 37th
day and liposomal amphotericin B (L-AMB; 6 mg/kg
per day) was administered instead of MCFG on the 40th
day. Whole-body computed tomography (CT) on the 40th
day revealed no diagnostic findings. WBC increased to
3500/μL (neutrophils > 90%) on the 44th d. MCFG was
re-started on the 48th d in addition to L-AMB. Although
a repeated blood culture was negative, serum Candida antigen value was greater than 2 ng/mL on the 49th d. On
the 51st d, the patient began to complain of an intermittent temporal headache. Whole-body CT on the 54th d
revealed multiple lesions in the liver (Figure 1) and flucytosine (5-FC; 150 mg/kg per day) was added. On the 56th
day, the patient’s consciousness level suddenly dropped
and he experienced vomiting and incontinence. CT and
magnetic resonance imaging (MRI) (Figure 2) indicated
subarachnoid hemorrhage and drainage from both lateral
ventricles was performed. The cerebrospinal fluid (CSF)
was bloody and negative for bacteria and fungi. On the
next day, brain angiography revealed an aneurysm with a
diameter of 7 mm on the right basilar artery and coil embolization was successfully performed on the same day.
The patient’s condition was stabilized. His consciousness level occasionally fluctuated according to increased
ventricular pressure, which rapidly improved on adjustment of ventricular drainage.
Because induction therapy for ALL was discontinued, maintenance therapy consisting of daily 6-mercaptopurine and weekly methotrexate was started on the
76th d. High-grade fever and elevated CRP levels were
sustained, although the patient was clinically improving.
Unexpectedly, the plasma β-D-glucan level gradually
increased to more than 500 pg/mL. A CT scan on the
265th d revealed complete disappearance of multiple
lesions in the liver. Five months later, CRP and β-Dglucan levels began to decrease slowly. 5-FC and L-AMB
were discontinued on the 265th d and 335th d, respectively (Figure 3). On the 319th d, a ventricle-peritoneal
shunt was performed. Ten months later, WBC gradually
decreased with the progression of thrombocytopenia. A
bone marrow examination on the 356th d confirmed the
first relapse of ALL. Although the patient’s β-D-glucan

B

Figure 2 Three-dimensional reconstituted image of the intracranial aneurysm (A) and computer tomography scan (B). A: Arrows indicate intracranial
aneurysm; B: Arrows indicate dilated ventricles and subdural hemorrhage.

leukemia (ALL) was admitted to our hospital. After
confirming a good response to preceding prednisolone,
TCCSG L09-16 (UMIN000003375) high risk (HR) induction chemotherapy was started. Two weeks later, the
patient’s white blood cell count (WBC) fell below 100/μL
and fever was noted on day 19. Serum C-reactive protein
(CRP) level was 2.38 mg/dL. Intravenous antibiotic [cefpirome sulfate (CPR)] was started on the same day. On
the 22nd d, the patient’s β-D-glucan level was below 6.0
pg/mL. Panipenem/betamipron (PAPM/BP) was administered instead of CPR, but changed to meropenem.
Micafungin (MCFG; 6 mg/kg per day) was added and
induction therapy was discontinued on the 29th d. The
values of β-D-glucan and CRP increased to 27.4 pg/mL
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Figure 3 Clinical course of the patient. Initiation of prednisolone was designated as day 1. WBC: White blood cell; 5-FC: 5-flucytosine; MCFG: Micafungin; CRP:
C-reactive protein.

10%-50%[3]. Fungal aneurysms of the intracranial circulation are an extremely rare complication and clinically
differ from the more common bacterial “mycotic” aneurysms, which are usually associated with infectious endocarditis[4-6]. Contrary to bacterial “mycotic” aneurysms,
fungal aneurysms usually affect the circle of Willis and
the proximal arterial tree, and surgical treatment is extremely difficult[6]. Mortality related to fungal aneurysms
is extremely high and it exceeds 80%-90% when the aneurysms rupture[7,8]. According to the literature, cases of
pediatric fungal aneurysm are very rare and most of them
are complicated in patients with chronic mucocutaneous
candidiasis, a rare primary immunodeficiency[9-11].
In our case, progression of disseminated candidiasis
occurred within 3 wk after chemotherapy, which seems
relatively fast. Once disseminated, a great deal of time is
needed to treat the fungal infection even when the neutrophil count recovers[12]. It is known that liver lesions
are not apparent under agranulocytic conditions because
of the lack of inflammation[13]. It may be possible that
an increase in neutrophils induces excessive inflammation, which sometimes results in tissue destruction. With
intensive anti-fungal chemotherapy and surgical and endovascular treatment, our patient survived through the
early critical episode. However, the subsequent clinical
course of the patient was difficult and challenging. Once

level was still above 50 pg/mL, induction therapy based on
the BFM95 protocol was started. After being in remission,
he relapsed on the 680th d and on the 825th d. He received
unrelated bone marrow transplantation (BMT) during
non-remission status on the 839th d with a myeloablative
conditioning regimen consisting of total body irradiation
(TBI; 12 Gy), cyclophosphamide (60 mg/kg × 2) and
etoposide (60 mg/kg). Graft versus host disease prophylaxis consisted of tacrolimus and short term methotrexate. Engraftment was on the 16th d and he became free
of red cell and platelet cell transfusion on the 15th and
37th d after BMT respectively. He has been in remission
for more than 3 mo after BMT. During the subsequent
chemotherapy/BMT and thereafter, no recurrence of
fungal infection was observed under the prophylactic
use of MCFG.

DISCUSSION
Fungal infections account for 4% to 9% of neutropenic
infections in patients with hematological malignancy[1].
Additionally, it has been reported that patients with ALL
are at the highest risk for invasive candidiasis during the
neutropenic period following induction chemotherapy[2].
Disseminated candidiasis is a rare, life-threatening extended form of Candida infection and its mortality exceeds

WCCR|www.wjgnet.com
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Laboratory diagnosis

CRP and β-D-glucan levels decreased after surgery, the
CRP level increased again above 20 mg/dL and the β-Dglucan level increased gradually. Additionally, high fever
continued for months.
In our case, clinical evidence of disseminated candidiasis was based on elevated β-D-glucan levels, the presence of serum Candida antigen and multiple liver lesions.
Repeated blood or CSF cultures could not detect Candida spp. It has been reported that the positive predictive
value of blood cultures for Candida is relatively low and
the typical findings of a CT scan are clinically valuable
for diagnosis with serological data[13]. Although histological and microbiological evidence could not be obtained,
it is more likely that intracranial aneurysm was due to
disseminated candidiasis from the clinical point of view.
Guidelines for disseminated candidiasis recommend
fluconazole, amphotericin B, voriconazole or caspofungin[14,15]. MCFG was recently reported to be as effective
as caspofungin[16]. Because some strains of Candida, such
as C. glabrata and C. krusei, are resistant to fluconazole, we
selected a higher dose of MCFG for the first-line therapy.
Considering the severity of infection, we added L-AMB
to MCFG. Although elevated CRP and β-D-glucan levels with high fever continued as shown in Figure 3, the
patient was clinically improving and we continued antifungal therapy. It is well known that humans do not produce enzymes that metabolize β-D-glucan. There may be
2 possible explanations for why β-D-glucan was increasing in the middle of the treatment course: one is that the
destruction of Candida was accelerated at that time and
another is that the Candida antigen was sequestered from
circulation and drained into systemic circulation at that
time. In light of the sustained high level of CRP and its
later decrease in parallel with β-D-glucan, the former scenario seems to be more likely.
Fortunately, our patient survived and received BMT
successfully with no recurrence of candidiasis or other
fungal infections under the prophylactic use of MCFG
thereafter. He has been in remission for more than 3 mo
after BMT, although we have to be careful how long the
patient remains in remission. With the recent advance of
anti-fungal drugs, disseminated candidiasis is still a challenging complication during the treatment of hematological malignancy and is difficult to manage. However,
intensive patient treatment has enabled us to accomplish
chemotherapy and BMT successfully even in a high-risk
patient with ALL[17].

Increased β-D-glucan and candida antigen in the serum

Imaging diagnosis

Whole computed tomography scan revealed multiple masses in the liver. Angiography disclosed intracranial aneurysm.

Treatment

Coiled embolization and long-term chemotherapy with combination of multiple
anti-fungal drugs

Experiences and lessons

This case report emphasizes the difficulties of management of fungal infection
during the chemotherapy of leukemia. Once it has occurred, not only control
of fungal infection but also the control of leukemia is disturbed. However, bone
marrow transplantation is not a contraindicated choice of therapy.

Peer review

This article is well described and some important messages emerge. This paper will therefore be very useful for hematologists and infectiologists.
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Infection
Core tip: Here, we report the case of a child with
swine-origin influenza A-associated fulminate respiratory and secondary hemodynamic deterioration, who was
rescued by initial emergent extracorporeal membrane
oxygenator (ECMO) established through a dialysis catheter and subsequent switch to veno-atrial ECMO (VAECMO) via central cannulation. This report highlights
several important issues. First, it describes a successful
use of a dialysis catheter for the veno-venous ECMOestablishment in an emergency case by child. Second,
it highlights the importance of a closely monitoring of
clotting parameters and third, if severe respiratory failure is complicated by cardiogenic shock, VA-ECMO support via median sternotomy should be considered as a
viable treatment option without further delay.

Abstract
Introduction: World Health Organization announced on
April 2009 a public health emergency of international
concern caused by swine-origin influenza A (H1N1)
virus. Acute respiratory distress syndrome (ARDS) has
been reported to be the most devastating complications
of this pathogen. Extracorporeal membrane oxygenator
(ECMO) therapy for patients with H1N1 related ARDS
has been described once all other therapeutic options
have been exhausted. Here, we report the case of a
child (German, male) with H1N1-associated fulminate
respiratory and secondary hemodynamic deterioration
who was rescued by initial emergent ECMO established
through a dialysis catheter and subsequent switch to
central cannulation following median sternotomy. This
report highlights several important issues. First, it describes a successful use of a dialysis catheter for the
establishment of a veno-venous ECMO in an emergency
case by child. Second, it highlights the importance of a
closely monitoring of clotting parameters during ECMO
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INTRODUCTION
Establishment of extracorporal membrane oxygenation
(ECMO) through percutaneous placement of cannulas in
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Figure 1 Anterior-posterior chest radiograph. A: Postintubation anterior-posterior chest radiograph of a 4 years old boy before Extracorporeal membrane oxygenator (ECMO) support with acute respiratory distress syndrome caused by proven novel 2009 H1N1 influenza virus; B: Anterior-posterior chest radiograph of the same
patients after successful veno-atrial ECMO weaning and successful decanulation.

children can be difficult because of the small vessel size[1].
Median sternotomy may be necessary in selected cases to
cannulate the ascending aorta and right atrium for sufficient ECMO flow[1,2].

liliter per min. Despite the rather low circuit flow, the
combination of VV-ECMO and HFOV allowed for an
immediate improvement of oxygenation and weaning of
vasopressor support.
Three days later, following an initial course of stabilization a sudden exchange of the VV-ECMO-system had
to be performed due to massive clot-formations in the
oxygenator. Notably there was an exponential elevation
of fibrinogen and D-Dimer, as a result of disseminated
intravascular coagulation (DIC), which could be detected
from the establishment of the VV-ECMO support on
until the system change. In order to avoid further clotting
formations continuous application of heparin directly in
the venous cannula of the new ECMO circuit has been
established.
One day after the system change a sudden hemodynamic instability required high inotropic and vasopressor
support. Therefore we decided to switch the VV-ECMO
to veno-atrial ECMO (VA-ECMO). In order to reliably
maintain adequate flow in this critical situation we performed a median sternotomy and established VA-ECMO
support via the right atrial appendage and the ascending
aorta. A Bio-Medicus (Medtronic, Inc., Minneapolis, MI,
United States) arteria cannula was used as the return cannula for oxygenated blood. For venous drainage a multiport Bio-Medicus (Medtronic, Inc.) cannula was used.
Circuit flow of 1.2 liters min-1 led to a stabilization of the
hemodynamic situation with immediate weaning from
the vasopressor and intotropic support.
VA-ECMO was provided for a total of 10 d and
could afterwards be successfully explanted. The patient
could be successfully decannulated and control chest radiograph showed normal lung morphology (Figure 1B).
The 4-year-old boy could be discharged from the hospital
after a total of 38 d with full resolution of symptoms.

CASE REPORT
A 4 years old German boy presented in our emergency
room with a 24 h history of shortness of breathe following several days of an influenza-like illness. At presentation, he suffered from respiratory failure requiring urgent
intubation and mechanical ventilation. After his admission to our intensive care unit the initial chest radiograph
revealed bilateral patchy infiltrates (Figure 1A). H1N1 influenza virus was confirmed by the reverse transcriptasepolymerase chain reaction assay of respiratory secretions.
Bacterial cultures were negative. He was treated empirically with Oseltamivir. Within 24 h after hospital admission the patient had severely impaired gas exchange despite maximum respiratory support on the ventilator. For
this reason high frequency oscillation ventilation (HFOV)
was initiated. Since there was no improvement of the respiratory situation within 4 d of HFOV-treatment, venovenous ECMO (VV-ECMO) had to be established.
Because of the small vessel size of the child, save
cannulation sites for percutaneous placement of the
ECMO cannulas were limited and included the internal
jugular veins and the femoral veins. Placement of a cannula through the jugular vein was not successful. The
child was in critical clinical condition and we decided to
start VV-ECMO support via an 11 Fr dialysis catheter
(Dolphin Protect, Gambo, Hechingen, Germany) placed
into the left femoral vein. We established ECMO outflow
of oxygenated blood via the arterial lumen and inflow of
deoxygenated blood via the venous lumen of the dialysis
catheter. We connected ECMO-tubes with the dialysis
catheter via a connector (1/4 × LLm, Maquet GETINGE GROUP, Hirrlingen, Germany). ECMO circuit
consisted of a Quadrox id pediatric (Maquet Cardiovascular, Wayne, NJ, United States) polymethylpentene
oxygenator and a Rotaflow (Maquet Cardiovascular) centrifugal pump. This setting allowed for a flow of 400-mil-
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DISCUSSION
This report highlights several important issues. First, it
describes a successful use of a dialysis catheter for the
establishment of a VV-ECMO in an emergency case,
in which, due to the small vessel size of the child, the

15

February 8, 2015|Second Edition|

Papadopoulos N et al . Challenging rescue of a 4 years old boy with H1N1 infection
port via median sternotomy should be considered as a viable treatment option
without further delay.

percutaneous placement of routine ECMO cannulas
was not possible. Second, as clotting formations in the
ECMO-oxygenator is a possible and devastating complication especially in critically ill patients with H1N1 infection suffering a DIC, it is vital that clotting parameters,
especially fibrinogen and D-Dimer, of such patients are
closely monitored. Third, if severe respiratory failure is
complicated by cardiogenic shock, VA-ECMO support
via median sternotomy should be considered as a viable
treatment option without further delay[3-9].

Peer review

This manuscript lights on the problem of the ECMO cannulation in emergency
and in the pediatric patient, and indicate as a solution the use of the dialysis
catheter instead of the double lumen pediatric ECMO’s cannula.
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Core tip: This report describes the case of a 4-mo-old
baby whose sudden death was initially attributed to
sudden infant death syndrome. Histologic examination
of organ specimens unexpectedly revealed blue-black
bodies in erythrocytes, suggestive of specific stages
of the hematic schizogonic cycle, and hemozoin and
hemosiderin deposits in the parenchyma of all organs.
These observations led to the diagnosis of death from
malaria by Plasmodium falciparum. In support of this
diagnosis, the baby had recently returned from a stay
in Pakistan, a region with high malarial endemicity.
Original sources: Pusiol T, Lavezzi AM, Radice F, Alfonsi G,
Matturri L. Unsuspected imported malaria in a case of sudden
infant death. World J Clin Infect Dis 2014; 4(2): 5-8 Available
from: URL: http://www.wjgnet.com/2220-3176/full/v4/i2/5.htm
DOI: http://dx.doi.org/10.5495/wjcid.v4.i2.5

Abstract
Here we describe the case of a 4-mo-old female who
died suddenly without any apparent cause that was
initially mistaken as a case of sudden infant death syndrome. Histologic observation of brain sections revealed
blue-black bodies in erythrocytes of the blood vessels,
suggestive of specific stages of the hematic schizogonic
cycle. Further examinations revealed hemozoin and
hemosiderin deposits in the parenchyma of all organs,
leading to the diagnosis of malaria by Plasmodium falciparum (P. falciparum). The death occurred in Italy, the
native country of the infant, two weeks after a Christmas holiday spent in Pakistan, the parents’ birthplace,
which has a high malarial endemicity. As this case
demonstrates, the diagnosis of malaria should always
be considered as a differential diagnosis in subjects,
including infants, that die unexpectedly after returning
from P. falciparum endemic areas.

INTRODUCTION
Malaria is an infection caused by the protozoa Plasmodium with high morbidity and mortality in endemic areas,
including Asia and Africa[1-3]. The virulence of the malarial agents is a consequence of a number of features,
the most important of which is the tendency for parasitized erythrocytes, with the consequent occlusion of the
capillaries and blockade of circulation[4,5]. The clinical
syndromes associated with Plasmodium infections range
from asymptomatic parasitemia to high fever, chills, convulsions, coma and death[6,7]. In infants, in particular, the
typical signs of malaria (e.g., febrile illness), are generally
absent, and include only sudden behavioral changes like
irritability, lethargy, drowsiness[1,6]. Thus, infants are at
increased risk for a rapid disease progression due to the
undiagnosed infection. In the absence of a timely diagnosis, erythrocyte parasitemia may reach critical values

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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to Italian law: 31/2006 “Regulations for Diagnostic Post
Mortem Investigation in Victims of the Sudden Infant
Death Syndrome (SIDS) and Unexpected Fetal Death”.
The parents brought their daughter to northern Pakistan, their region of origin, in occasion of the Christmas holiday for around 50 d (from November 20, 2013
to January 10, 2014). During this stay, the baby was in
good health. Approximately 15 d before the end of the
visit, the parents noticed signs of a mosquito bite on the
baby’s face. On the tenth days after their return to Italy,
although showing no signs of fever, the baby did not eat
and showed a lack of responsiveness. For this reason, the
parents brought her directly to the nearest hospital, where
she arrived with no signs of heartbeat or breathing. Despite the attempts of resuscitation, physicians confirmed
the absence of vital signs and death.
The autopsy examination did not show a clear cause
of death, and excluded important disease processes
and/or congenital malformations. An in-depth study of
the autonomic nervous system, performed according to
the above-mentioned Italian law in case of sudden infant
death, did not detect any alteration, particularly of the
brainstem vital centers. However, examination of hematoxylin/eosin-stained brain sections highlighted the presence of small blue-black bodies within erythrocytes in
capillaries, indicative of infection from malarial parasites.
The examination was then extended to samples of all
organs. Histologic sections were processed with Giemsa
staining to determine the intensity and distribution of the
parasite in the different stages of the hematic schizogonic
cycle in the capillaries of each organ. It was possible to
recognize trophozoites, schizonts, merozoites and crescent-shape macrogametocytes, which are a distorted form
of gametocyte specific to Plasmodium falciparum that allow differentiation from other types of malarial infection
(Figures 1-3). The Perls method for iron was also used to
distinguish the intra- and extra-erythrocyte hemozoin and
hemosiderin, the malaria pigments arising from rupture
of mature schizonts (Figures 4 and 5). Pigmented phagocytic cells were frequently found dispersed in all organs.
The final diagnosis was imported acute malignant malaria
from Plasmodium falciparum.

A

B

Schizont

Macrogametocyte

C
Trophozoite
Schizont

Figure 1 Different stages of the hematic schizogonic cycle of malarial
parasite (schizont, trophozoite and crescent-shape macrogametocyte) in
a splenic vessel. Giemsa stain, magnification A: 20 ×; B: 100 ×; C: 100 ×.

and cause massive hemolysis and multiple organ dysfunction, resulting in death. The World Health Organization
estimates that in malaria-endemic areas, infants become
vulnerable to Plasmodium at around three months of
age, when immunity acquired from the mother starts to
wane[2]. Here, we report a case of an unsuspected and
postponed malaria diagnosis in a 4-mo-old female, who
died suddenly in Italy, her native country, two weeks after
a Christmas holiday spent in her parent’s birthplace, Pakistan, which has high malarial endemicity.

DISCUSSION
Malaria disease begins with the injection of sporozoites
from an infected female Anopheles mosquito into the
skin of a human host. The sporozoites primarily reach
the liver and then develop within the hepatocytes through
schizogonic divisions. This leads to the formation of
numerous merozoites that, immediately after release in
the bloodstream, parasitize red blood cells, thus initiating the intra-erythrocytic cycle, which is responsible for
the initiation of clinical malaria[8,9]. Plasmodium parasites
therefore have two obligatory intracellular development
phases, first in hepatocytes and subsequently in erythrocytes. We believe that in this case, the severe congestion
of parasitized erythrocytes observed in microvessels of

CASE REPORT
The case of a 4-mo-old female who died suddenly during
sleep without any apparent cause was sent as a suspected
case of sudden infant death syndrome to the “Lino Rossi” Research Center of the Milan University, according
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Figure 2 Malarial parasites in a pulmonary vessel. Giemsa stain showing
merozoite, schizont and trophozoite stages; magnification A: 20 ×; B: 40 ×.

Figure 4 Malarial pigment grain accumulation in the splenic reticuloendothelial system. Perls stain showing hemozoin and hemosiderin; magnification A:
40 ×; B: 100 ×.

A

Figure 3 Numerous schizonts in the capillaries of pulmonary alveolar
septa. Giemsa stain, 20 × magnification.

B

all organs, and especially in the brain, played a crucial role
in the pathogenic mechanism of the sudden death.
The baby returned from a trip in Pakistan, a region
where malaria continues to be a serious public health
problem. Despite a well-established malaria control program, 500000 malaria infections and 50000 malaria-attributable deaths occur each year in Pakistan[10,11]. Although
polymerase chain reaction has been introduced to detect
Plasmodium-positive samples, the Giemsa staining method remains, for simplicity and low cost, the gold standard
for the diagnosis of Plasmodium infections[12-14]. This
report highlights that a diagnosis of malaria must be considered as an important differential diagnosis in subjects
who have recently stayed in malarial endemic regions,
with or without specific clinical symptoms. Even if the

WCCR|www.wjgnet.com

Figure 5 Malarial pigment grain accumulation in the splenic reticuloendothelial system. Perls staining method for iron showing hemozoin and hemosiderin; magnification A: 20 ×; B: 100 ×.

malaria is an infrequently encountered infection in non-
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endemic areas, particularly in Europe[15], a high degree
of suspicion is needed. Furthermore, proper questioning
by a doctor is fundamental in the diagnosis of imported
malaria, especially when the clinical signs are non-specific
and sometimes misleading. This should be applied also in
cases of infants who die suddenly in the first months of
life, which often occur during sleep and are classified as
SIDS.

6
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Case characteristics

The paper describes a case of a 4-mo-old female who died suddenly without
any apparent cause, which was initially mistaken as a sudden infant death syndrome (SIDS) case.

8

Clinical diagnosis

Clinical diagnosis was SIDS and other death cause were not considered.

Pathological diagnosis

Acute malignant malaria from Plasmodium falciparum.

9

Treatment

Despite the attempts of resuscitation, physicians established the non-resumption of vital signs and death.

Term explanation

10

SIDS is defined as the sudden death of an infant under one year of age that
remains unexplained after a thorough case investigation, including performance
of a complete autopsy, examination of the death scene, and a review of the
clinical history.

11

Experiences and lessons

This case with a post-mortem diagnosis of malaria is important from a medicolegal point of view because of the potential responsibility of the physician treating a patient of any age who has returned from endemic areas.
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of individuals and newborns who travel from endemic areas in malaria to nonendemic areas.
13

REFERENCES
1
2

3

World Health Organization. World Malaria Report 2011.
Geneva: WHO, 2011. Available from: URL: http: //www.
who.int/malaria/world_malaria_report_2011/en/
Cibulskis RE, Aregawi M, Williams R, Otten M, Dye C.
Worldwide incidence of malaria in 2009: estimates, time
trends, and a critique of methods. PLoS Med 2011; 8: e1001142
[PMID: 22205883 DOI: 10.1371/journal.pmed.1001142]
Murray CJ, Rosenfeld LC, Lim SS, Andrews KG, Foreman
KJ, Haring D, Fullman N, Naghavi M, Lozano R, Lopez AD.
Global malaria mortality between 1980 and 2010: a systematic analysis. Lancet 2012; 379: 413-431 [PMID: 22305225 DOI:
10.1016/S0140-6736(12)60034-8]

14

15

Ponsford MJ, Medana IM, Prapansilp P, Hien TT, Lee SJ,
Dondorp AM, Esiri MM, Day NP, White NJ, Turner GD.
Sequestration and microvascular congestion are associated
with coma in human cerebral malaria. J Infect Dis 2012; 205:
663-671 [PMID: 22207648 DOI: 10.1093/infdis/jir812]
Pongponratn E, Riganti M, Punpoowong B, Aikawa M.
Microvascular sequestration of parasitized erythrocytes in
human falciparum malaria: a pathological study. Am J Trop
Med Hyg 1991; 44: 168-175 [PMID: 2012260]
Miller LH, Baruch DI, Marsh K, Doumbo OK. The pathogenic basis of malaria. Nature 2002; 415: 673-679 [PMID:
11832955]
Harinasuta T, Bunnang D. The clinical features of malaria.
In: Malaria: principles and practice of malariology. Wernsdorfer WH, McGregor I eds. London: Churchill Livingstone,
1988: 709-734
Church LW, Le TP, Bryan JP, Gordon DM, Edelman R, Fries
L, Davis JR, Herrington DA, Clyde DF, Shmuklarsky MJ,
Schneider I, McGovern TW, Chulay JD, Ballou WR, Hoffman
SL. Clinical manifestations of Plasmodium falciparum malaria experimentally induced by mosquito challenge. J Infect
Dis 1997; 175: 915-920 [PMID: 9086149]
Silamut K, White NJ. Relation of the stage of parasite development in the peripheral blood to prognosis in severe falciparum malaria. Trans R Soc Trop Med Hyg 1993; 87: 436-443
[PMID: 8249075]
Kakar Q, Khan MA, Bile KM. Malaria control in Pakistan:
new tools at hand but challenging epidemiological realities. East Mediterr Health J 2010; 16 Suppl: S54-S60 [PMID:
21495589]
Khattak AA, Venkatesan M, Nadeem MF, Satti HS, Yaqoob
A, Strauss K, Khatoon L, Malik SA, Plowe CV. Prevalence
and distribution of human Plasmodium infection in Pakistan. Malar J 2013; 12: 297 [PMID: 23984968 DOI: 10.1186/147
5-2875-12-297]
Mahajan B, Zheng H, Pham PT, Sedegah MY, Majam VF,
Akolkar N, Rios M, Ankrah I, Madjitey P, Amoah G, Addison E, Quakyi IA, Kumar S. Polymerase chain reaction-based
tests for pan-species and species-specific detection of human Plasmodium parasites. Transfusion 2012; 52: 1949-1956
[PMID: 22320188 DOI: 10.1111/j.1537-2995.2011.03541]
van Hellemond JJ, Rutten M, Koelewijn R, Zeeman AM,
Verweij JJ, Wismans PJ, Kocken CH, van Genderen PJ. Human Plasmodium knowlesi infection detected by rapid diagnostic tests for malaria. Emerg Infect Dis 2009; 15: 1478-1480
[PMID: 19788819 DOI: 10.3201/eid1509.090358]
Petithory JC, Ardoin F, Ash LR. Rapid and inexpensive
method of diluting Giemsa stain for diagnosis of malaria and
other infestations by blood parasites. J Clin Microbiol 2005;
43: 528 [PMID: 15635037]
Odolini S, Parola P, Gkrania-Klotsas E, Caumes E, Schlagenhauf P, López-Vélez R, Burchard GD, Santos-O’Connor
F, Weld L, von Sonnenburg F, Field V, de Vries P, Jensenius
M, Loutan L, Castelli F. Travel-related imported infections
in Europe, EuroTravNet 2009. Clin Microbiol Infect 2012; 18:
468-474 [PMID: 21848975]

P- Reviewer: Angel S, Das S, Ferrante A, Oz HS S- Editor: Ji FF
L- Editor: AmEditor E- Editor: Liu SQ

WCCR|www.wjgnet.com

20

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CYSTS

Dangerous triplet: Polycystic ovary syndrome, oral
contraceptives and Kounis syndrome
Nurdan Erol, Aysu Turkmen Karaagac, Nicholas G Kounis
Nurdan Erol, Siyami Ersek Thorax and Cardiovascular Surgery
Training and Research Hospital, Pediatric Cardiology Clinic,
34668 Uskudar, Istanbul, Turkey
Aysu Turkmen Karaagac, Kartal Kosuyolu Research and Training
Hospital Pediatri, 34846 Kartal, Istanbul, Turkey
Nicholas G Kounis, Department of Medical Sciences, Northwestern
Greece Highest Institute of Education and Technology, 26221
Achaia, Greece
Author contributions: Erol N carried out acqustion of data,
interpreted the results and wrote the article; Kounis NG contributed
to analysis and interpretation of data and revising the paper;
Karaagac AT contributed to write the article.
Correspondence to: Nurdan Erol, MD, Pediatric Cardiologist,
Siyami Ersek Thorax and Cardiovascular Surgery Training and
Research Hospital, Pediatric Cardiology Clinic, Tıbbiye Caddesi
No:13, 34668 Uskudar, Istanbul,
Turkey. drnurdanerol@superonline.com
Telephone: +90-505-7588787 Fax: +90-216-5424444
Received: August 9, 2014
Revised: September 20, 2014
Accepted: October 23, 2014
Published online: February 8, 2015

Core tip: The young lady in our case has had suffered
from hyperandrogenism, oligomenorrhea, polycystic
ovaries and while was receiving oral contraceptives she
developed intermittent angina attacks not strictly related
to her medication. The angina attacks associated with
increased cardiac enzymes increased high sensitivity
cardiac troponin, skin itching and electrocardiographic
changes suggesting of myocardial ischemia. Eosinophils
were raised but the coronary arteries were normal.
The angina attacks disappeared with discontinuation
of contraceptives. Such angina attacks associated with
such clinical setting are attributed to disease itself, to
oral contraceptives and/or to Kounis hypersensitivity
coronary syndrome, namely a dangerous triplet.
Original sources: Erol N, Karaagac AT, Kounis NG. Dangerous
triplet: Polycystic ovary syndrome, oral contraceptives and
Kounis syndrome. World J Cardiol 2014; 6(12): 1285-1289
Available from: URL: http://www.wjgnet.com/1949-8462/full/
v6/i12/1285.htm DOI: http://dx.doi.org/10.4330/wjc.v6.i12.1285

Abstract
Polycystic ovary syndrome is characterized by ovulatory
dysfunction, androgen excess and polycystic ovaries
and is associated with hypertension, diabetes, metabolic
syndrome and cardiovascular events. Oral contraceptives
constitute ﬁrst-line treatment, particularly when
symptomatic hyperandrogenism is present. However,
these drugs are associated with cardiovascular events
and hypersensitivity reactions that pose problem in
differential diagnosis and therapy. We present a
14 year-old female with polycystic ovary syndrome
taking oral contraceptive and suffering from recurrent
coronary ischemic attacks with increased eosinophils,
and troponin levels suggesting Kounis syndrome.

INTRODUCTION
Polycystic ovary syndrome (PCOS) is a clinical disorder
characterized by ovulatory dysfunction, androgen excess and
polycystic ovaries. It is the most common endocrine disorder
in the females of reproductive age, mostly presented with
obesity, glucose intolerance, hyperinsulinemia, dyslipidemia
and hypertension. The females with PCOS carry an
increased risk of cardiovascular ischemic events independent
of the obesity[1-3] with the prevalence of 4%-10%. In
addition, the rate of occurrence of cardiovascular events
in the 25-34-year-old female group with PCOS has been
found to be 2.6%. Furthermore, therapy with combined
oral contraceptives has been associated with both deep
vein thrombosis and pulmonary embolism [4] as well
as hypersensitivity reactions[5] that pose problems in
differential diagnosis and treatment. We report a young

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Electrocardiogram during chest pain with
increased troponin showing T wave inversion in
lead III and flattening of T wave in lead left foot
derivation in electrocardiography.

14-year-old female patient with PCOS who was exposed
to the above dangerous triplet and suffered from recurrent
attacks of chest pain with high troponin levels and increased
eosinophils while the coronary arteries were normal.

T wave in lead left foot derivation in electrocardiography
(Figure 1). Total cholesterol, triglyceride, high-dansity
lipoprotein (HDL) cholesterol, low-dansity lipoprotein
cholesterol and very low-dansity lipoprotein cholesterol
levels were found to be 230 mg/dL, 290 mg/dL,
63 mg/dL, 108 mg/dL and 58 mg/dL, respectively.
Eosinophils were also raised to 700/mm3 (normal levels up
to 500/mm3). Chest radiography and echocardiography
were also normal. Stress test, holter electrocardiogram
and coronar y computed tomog raphy angiogram
revealed no abnormality (Figure 2). The same clinical
symptoms appeared while she was taking intermittently
the contraceptive treatment and necessitating repeated
hospital admissions, in approximately 1 or 2 mo intervals.
At every hospitalization, repeated high sensitivity troponin
levels and eosinophils were always elevated while the
girl was feeling itchy. In view of the above findings we
decided to change contraceptives to progesterone 5 mg
and spironolactone 50 mg. After cessation of the oral
contraceptive treatment, chest pain attacks disappeared
despite taking the new medication. Biochemical tests,
electrocardiogram (Figure 3), echocardiography, holter and
repeated stress tests during the follow-up period of one
year were all within normal limits. Cardiac enzymes and
troponin returned to normal levels but eosinophils were
still high (700/mm3). We did not perform skin prick tests
and patch tests to oral contraceptives on ethical grounds.
She was characterized as an atopic individual and was
advised to refrain the previous contraceptive medication.

CASE REPORT
A 14-year-old female [56 kg, 160 cm, body mass index
(BMI): 21.87 kg/m2] attended the endocrinology outpatient
clinic for PCOS due to hyperandrogenism, oligomenorrhea,
and polycystic ovaries. She was referred to our pediatric
cardiology clinic for recurrent chest pain attacks and
the elevated cardiac enzymes while she was receiving
intermittent contraceptive medication.
In her past medical history, the prenatal and perinatal
periods were uneventful. There was no consanguinity
between her mother and father. There was no cardiovascular
disease or any other chronic disease history in her family.
Her physical growth and psychomotor development were
compatible with her age. However, her thelarche and
genital hair growth started at the age of 7.5 years. This
was not accompanied by any menstual bleeding. The
family brought her to endocrinology outpatient clinic
where laboratory investigation showed high testosterone
and cholesterol levels. Additional laboratory investigation
for adrenal pathology revealed no abnormality. She was
advised not to take any medication up to 14 years of age.
At this age endocrinologists decided to put her on oral
contraceptive (ethinyl estradiol + 0.03 mg drospirenone
3 mg combination) which resulted in menstrual bleeding.
However, she could not use contraceptives regularly due to
nausea, headache and loss of appetite. Three months later
and while she was receiving intermittently the contraceptive
therapy she experienced severe chest discomfort with skin
itching lasting for 15 min and she was transferred to the
emergency department. Serum creatine kinase muscle was
57 U/L (normal levels: 0-24) and the troponin level was
11.91 ng/mL (normal levels: 0-0.04). Her pulse was 100
beats per minute regular and electrocardiogram showed
sinus rhythm, T wave inversion in lead Ⅲ and flattening of
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DISCUSSION
The diagnosis of PCOS is difficult because of the
heterogeneity of the phenotype. The classical phenotype
is observed in 75% of PCOS cases and cardiovascular
risk factors are most frequently encountered in this group.
Because several features of PCOS may be in evolution
in adolescents, it was suggested recently[6] that only firm
criteria should be used to make a diagnosis of PCOS during
adolescence. These criteria include hyperandrogenism,
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Figure 2 Normal computet tomography angiogram excluding thrombosis.

oligomenorrhea, and polycystic ovaries. Significant associations
between PCOS and severity of cardiovascular diseases,
family history of myocardial infarction as well as with
elevated levels of insulin and triglycerides and lower levels of
HDL-C have been reported[7]. Metabolic syndrome, type 2
diabetes, abdominal obesity and hypertension, are frequently
observed in young patients with PCOS, which are factors
associated with cardiovascular diseases. Our patient has had
dyslipidemia with increased cholesterol and triglycerides.
Oral contraceptives are used for the treatment of PCOS.
Combined oral contraceptives containing drospirenone are
preferred especially in the PCOS patients with hirsutism[8].
The risk of myocardial infarction and intracerebral
events is 2.5% higher in the patients taking combined
oral contraceptives containing low dose estrogen [9].
Our patient had no findings suggesting drug-related
venous thromboembolism but she had chest discomfort
associated with increased high sensitivity troponin levels and
eosinophilia that suggested coronary event. Drug-related
Kounis syndrome has been reported on several occasions[10].
In general, Kounis syndrome has an acute onset, but some
subclinical cases have been reported[11]. Several mediators
such as, cytokines and chemokines including histamine,
neutral proteases, arachidonic acid products and platelet
activating factor are released during the allergic episode.
The same mediators are also involved in the acute coronary
syndromes. Several drugs have been accused for triggering
this syndrome. However, the only drug our patient took
was oral contraceptive consisting of ethinyl estradiol and
drospirenone. Allergy to oral contraceptive therapy has
been already described on several occasions. Erythema
multiforme limited to the oral mucosa was reported in

Figure 3 Normal electrocardiogram during cessation of contraceptive
while the eosinophils were increased.
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Peer review

a teenager on oral ethinyl estradiol and drospirenone
therapy[5]. Acquired angioedema has been also related
to patients receiving oestrogen contraceptives and is
frequently associated with recurrent urticarial[12]. Allergic
contact dermatitis has been reported in some occasions
with transdermal therapeutic systems containing ethinyl
estradiol[13]. In view of the increased eosinophils, skin
itching, normal coronary angiography, electrocardiographic
changes and troponin increase diagnosis of type Ⅰ variant
of Kounis syndrome[14] was made and the culprit medication
was discontinued. Eosinophils have emerged as a novel
biomarker of risk stratification in patients who have
experienced coronary artery episodes[15]. With cessation
of combination of ethinyl estradiol and drospirenone and
changing it to progestogen-only contraceptives, symptoms
of the patient disappeared while eosinophil count was
still increased denoting atopic diathesis. In women with
PCOS and multiple cardiovascular risk factors the use
of progestogen-only contraceptives is associated with
substantially less risk of cardiovascular events but the
danger is still watching for, since this drug can induce
hypersensitivity reactions[16].
Kounis syndrome, polycystic ovary syndrome and oral
contraceptives seem to constitute a dangerous triplet and
should be always suspected in order to establish correct
diagnosis, apply appropriate treatment and avoid untoward
consequences.

This case report is well written and addresses common problems with diagnostics
of polycystic ovary syndrome associated with cardiovascular symptomatology,
oral contraceptives and drug hypersensitivity culminating in the developement of
Kounis syndrome.
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NEOPLASMS BY HISTOLOGIC TYPE

Adult pulmonary blastoma: Report of an unusual malignant
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Core tip: Pulmonary blastoma is a rare condition and
diagnosis may be difficult to obtain. It is important to
underline that the appropriate management of this
unusual type of lesion can be achieved only by a multidisciplinary specialized team, able to plan the correct
integrated strategy based on aggressive surgery and
chemo-radiation therapy.
Original sources: Magistrelli P, D’Ambra L, Berti S, Bonfante
P, Francone E, Vigani A, Falco E. Adult pulmonary blastoma:
Report of an unusual malignant lung tumor. World J Clin Oncol
2014; 5(5): 1113-1116 Available from: URL: http://www.wjgnet.com/2218-4333/full/v5/i5/1113.htm DOI: http://dx.doi.
org/10.5306/wjco.v5.i5.1113

INTRODUCTION
Pulmonary blastoma is an unusual lung malignancy, constituting about 0.5% of all lung tumors[1-4]. Its histology resembles lung fetal tissue and can express both epithelial and
mesenchymal features. Despite its assumed embryonal origin, the tumor predominantly affects adults[3]. The literature
reports a limited number of cases classified as adult type
pulmonary blastoma or child pleuropulmonary blastoma[5-8].
In adults, the neoplasm generally presents itself as a
large and symptomatic mass causing cough, hemoptysis,
fever and chest pain.

Abstract
Pulmonary blastoma is an uncommon lung malignancy,
usually presenting itself as a large chest mass causing pain, hemoptysis, cough and dyspnea; however, it
is asymptomatic in up to 40% of patients. We present
the case and suggestive images of a 37-year-old nonsmoking lady with a monophasic pulmonary blastoma
located in the lower lobe of the left lung who underwent
a left posterolateral thoracotomy with lower lobectomy,
hilar and mediastinal node dissection, followed by chemo
and radiation therapy. After 36 mo, there is no disease
progression and the patient is in good health, clinically
stable and without significant chest pain.

CASE REPORT
A 37-year-old non-smoking lady was admitted to the
hospital with persistent chest pain, fever and hemoptysis.
The chest X-ray showed a gross opacity in the left basal
pulmonary field which was first suspected to be empy-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography/positron emission tomography scan. A:
CT-PET scan showing the large round mass in the left basal hemithorax; B:
CT-PET scan showing a frontal vision of the mass inside the chest. CT-PET:
Computed tomography/positron emission tomography.

ema complicating a pulmonary infection.
The computed tomography scan (CT scan) revealed
the presence of a ten centimeter neoplasm located in the
left basal hemithorax. Bronchoscopy showed neoplastic well vascularized vegetation occluding the left lower
bronchus and histology through the biopsy permitted
diagnosis of a monophasic pulmonary blastoma or the so
called fetal adenocarcinoma. The immunohistochemistry
obtained by fine needle aspiration biopsy of the lesion
under CT scan guidance confirmed the rare lung tumor.
The stage was completed by a CT/positron emission
tomography scan (CT/PET), showing an abnormal 18FFDG uptake limited to the round mass with an elevated
SUV of 13, a specific feature of this type of blastoma[1,9].
There was no evidence of other pathological localizations, confirming that the disease was enclosed in the left
lung (Figure 1).
Pre-operative work-up showed no contraindications
so the patient underwent surgery. We performed a left
posterolateral thoracotomy with lower lobectomy and hilar and mediastinal node dissection (Figure 2).
The postoperative course was uneventful, the drains
were removed three days after surgery and the patient
was discharged three days later.
Definitive histology confirmed a pT3, pN2, M0
malignant monophasic pulmonary blastoma with only
one metastatic mediastinal lymph node (Figure 3). The
bronchial stump and the multiple specimens taken on the
parietal and mediastinal pleura were negative.
A month later the patient was evaluated by our interdisciplinary team and was considered eligible for adjuvant
chemo and radiation therapy.
Follow-up at 6, 12, 24 and 36 mo revealed no disease
progression on PET/CT scan, with a serum decrease of
oncological markers. The patient is now in good health,
clinically stable and without significant chest pain.

Figure 2 A left posterolateral thoracotomy with lower lobectomy. A: Macroscopic vision of the large tumor infiltrating the left lower lobe; B: The cutting
surface of the large tumor inside the left lower lobe.

biological behavior[4]. It was described for the first time
in 1952 by Barnard as an “embryoma” and in 1961 was
regularly classified by Spencer who established that the
tumor arises from pulmonary blastema as tumors developed from fetal tissues[5,10].
The neoplasm was divided by Koss et al[11] into three
groups: biphasic pulmonary blastoma, monophasic pulmonary blastoma with prevalent epithelial expression,
and pleuropulmonary blastoma with mesenchymal expression[2,5,10,11].
In adults, the tumor presents itself as a large chest
mass causing pain, hemoptysis, cough and dyspnea;
however, up to 40% of patients may be asymptomatic[4].
Diagnosis may be difficult to obtain because of the unusual pleomorphic histology but it has to be suspected
when there is cytological evidence of heterogeneity with
epithelial and mesenchymal malignant cells[12-14]. The radiological appearance consists of a well-delimited circle
mass ranging in size from 1.5 to 13 cm in diameter.
Surgical excision is the treatment of choice[4,15]. The
prognosis reported in the literature is generally poor,
with limited survival within 2-3 years from diagnosis. The
difference in survival rate depends on mediastinal node
involvement and over the last ten years a better prognosis
has been shown with preoperative neoadjuvant chemotherapy[14,16].
In a case of N2 disease, postoperative adjuvant radiation therapy and chemotherapy based on cisplatin and
etoposide are considered the treatments of choice[14,17,18].

DISCUSSION
Pulmonary blastoma is a rare neoplasm with distinctive
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Figure 3 Monophasic pulmonary blastoma. A: Microscopic appearance of cytology in monophasic pulmonary blastoma; B: Monophasic pulmonary blastoma:
Prevalence of epithelial on mesenchymal elements.

In conclusion, adult pulmonary blastoma is an unusual lung tumor presenting itself as a large invasive mass.
Diagnosis, treatment and follow-up have to be planned
by a multidisciplinary team. Integrated strategy based on
aggressive surgery and chemo-radiation therapy may be
the best choice for a successful treatment.
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Case characteristics

A 37-year-old non-smoking lady with persistent chest pain, fever and hemoptysis.

6

Clinical diagnosis

A ten centimeter neoplasm located in the left basal hemithorax.

Differential diagnosis

Empyema complicating a pulmonary infection.

7

Imaging diagnosis

A well-delimited circle mass ranging in size from 1.5 to 13 cm in diameter.

Pathological diagnosis

pT3, pN2, M0 monophasic pulmonary blastoma with one metastatic mediastinal
lymph node.

8

Treatment

9

Left posterolateral thoracotomy with lower lobectomy and hilar and mediastinal
node dissection followed by chemo and radiation therapy.

Related reports

The rare presentation of pulmonary blastoma can make obtaining a diagnosis
difficult, so a meticulous evaluation by a multidisciplinary team is mandatory in
suspected cases.

10

Experience and lessons

Pulmonary blastoma is a rare condition that has to be managed by a multidisciplinary team to plan the correct integrated strategy based on aggressive
surgery and chemo-radiation therapy.
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Peer review

This is a report of a rare case of a malignant lung tumor. The presentation is
simple but adequate.
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Clitoris metastasis from a retroperitoneal leiomyosarcoma:
A case report
Suna Cokmert, Lutfiye Demir, Murat Akyol, Ibrahim Vedat Bayoglu, Alper Can, Ilkay Tugba Unek,
Filiz Aka Bolat
is the first case of clitoral and brain metastases originating from a retroperitoneal leiomyosarcoma.
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Furthermore, this report highlights the importance of
atypical metastases in leiomyosarcomas.
Original sources: Cokmert S, Demir L, Akyol M, Bayoglu
IV, Can A, Unek IT, Bolat FA. Clitoris metastasis from a
retroperitoneal leiomyosarcoma: A case report. World J Clin
Oncol 2014; 5(1): 28-32 Available from: URL: http://www.
wjgnet.com/2218-4333/full/v5/i1/28.htm DOI: http://dx.doi.
org/10.5306/wjco.v5.i1.28

Abstract
Leiomyosarcoma is a rare form of cancer commonly
found in the retroperitoneum, uterus, stomach, small
intestine and vascular tissue. Surgery with a wide margin of resection is the most effective treatment. Nevertheless, metastasis is common and generally occurs
within the first 3 years. The liver and lungs are the
most common sites of metastasis in leiomyosarcoma.
Other sites of metastasis include bone, spleen, soft
tissues and brain. Metastatic tumours of the clitoris
are extremely rare. As cited in the literature, the most
common cancers that metastasize to the clitoris are
breast, bladder, renal and gastric. Here, we report a
case of a clitoral mass in a 64-year-old woman who
received an operation for retroperitoneal leiomyosarcoma 4 years prior. Mass resection was performed. The
pathological diagnosis was a leiomyosarcoma metastasis. The patient also presented with brain and lung
metastases at the time of the clitoral metastasis. This

WCCR|www.wjgnet.com

INTRODUCTION
Leiomyosarcoma is the third most frequently diagnosed
soft-tissue sarcoma in adults, after malignant fibrous histiocytoma and liposarcoma[1]. Leiomyosarcomas can arise
at any site in the human body where smooth muscles
are present; however, the tumours primarily arise in the
retroperitoneum, subcutaneous tissue of the extremities, uterus, gastrointestinal tract and large vessels[1,2].
Leiomyosarcomas have a propensity for haematogenous
spread and rarely metastasize to the lymph nodes. The
liver and lungs are the most common sites of metastasis
for leiomyosarcomas[2] and most patients develop distant
metastases within long years following primary tumour
resection[2-4]. Here, we report a case of a metastasis to
the clitoris an unexpected metastasis site, in a 64-year-old
woman who received an operation for retroperitoneal
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Figure 1 Macroscopic appearance of clitoral leiomyosarcoma.

leiomyosarcoma 4 years prior.

CASE REPORT
A 64-year-old woman was referred with a 1-mo history
of a painful mass in the clitoris. A 2 cm polypoid mass
with regular margins in the clitoris was revealed upon
vaginal examination (Figure 1). The computed tomography of the chest indicated multiple bilateral pulmonary
metastases (Figure 2), and abdominal magnetic resonance imaging showed a mass lesion on the left psoas
muscle (Figure 3A). In addition, brain magnetic resonance imaging showed a metastatic mass lesion located
in the left temporo-parietal region (Figure 3B). The patient’s medical history revealed that she had undergone a
total hysterectomy and bilateral salpingo-oophorectomy
at the age of 60 years. During the surgery, a retroperitoneal mass lesion on the psoas muscle under the left
kidney had been incidentally determined. The mass lesion was completely removed. A histological examination revealed chronic cervicitis, endocervical polyps,
endometrial polyps, corpus albicans in the right and left
ovary, paratubal cysts, bilateral chronic salpingitis in total
abdominal hysterectomy and bilateral salpingo-oophorectomy specimens, and retroperitoneal leiomyosarcoma
in the mass lesion on the psoas muscle under the left
kidney. Surgical margins were clearly detected. Distant
metastasis was not determined. The patient had refused
to undergo chemotherapy and radiotherapy.
Based on this information, a diagnosis of metastatic
retroperitoneal leiomyosarcoma was proposed, and the
mass in the clitoris was removed with a wide local excision. The diameter of the clitoral metastatic mass was
2 cm × 1.8 cm, and 6-8 mitoses were microscopically
detected per 10 high-power fields. The tumour was well
differentiated and immunoreactive for α-smooth muscle
actin and desmin (Figure 4A). The histological diagnosis
was low-grade leiomyosarcoma of the clitoris. A retroperitoneal leiomyosarcoma specimen was re-examined
to distinguish whether the clitoral mass was a metastasis
or the primary tumour. The retroperitoneal tumour was
composed of spindle-shaped cells with abundant eosinophilic cytoplasm and elongated nuclei (Figure 4B).
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Figure 2 Bilateral pulmonary metastases in the chest computed tomography image.

Most nuclei were centrally located, blunt-ended and “cigar-shaped”. In some areas of the tumour, the nuclear
hyperchromatism and pleomorphism were notable. The
tumour was composed of compact cellular areas with
focal myxoid change. Coagulative necrosis was evident.
Mitotic figures were frequent (7-8/10 high-power fields),
and atypical mitoses were common. The atypical spindle
cells appeared yellow after histochemical staining using
the Van Gieson elastic stain. Upon immunohistochemical analysis, the tumour cells were diffusely and strongly
positive for smooth muscle actin (Figure 4C), caldesmon
and vimentin. In contrast, the tumour cells were negative
for desmin (Figure 4D), S-100 protein, epithelial membrane antigen, CD117 and CD 34 (Figure 4E). Approximately 15% of the tumour cells were Ki-67 positive. The
surgical margins were clear. Thus, the histopathological
and immunohistochemical findings were consistent with
leiomyosarcoma of the retroperitoneum. The morpho-
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Figure 3 magnetic resonance imaging. A: A contrasted mass on the left psoas muscle identified from abdomen magnetic resonance imaging (arrow); B: A metastatic brain lesion located in the left temporo-parietal region identified from brain magnetic resonance imaging (arrow).

logical and immunohistochemical results of the clitoral
mass were similar to that of the retroperitoneal mass
except for desmin positivity. Based on these findings,
chemotherapy and radiotherapy were advised, but the
patient refused.

tastasis or tumour seeding. Furthermore, it has been
reported that local invasion may be an important factor
for tumour recurrence and distant metastasis[7].
The distant spread of these tumours occurs via the
bloodstream principally to the lung, liver, and peritoneal
cavity. Metastasis may also be found in the bone, spleen,
and soft tissues[2-7]. A clitoris metastasis from retroperitoneal leiomyosarcoma have not been reported previously.
The brain is an uncommon metastasis site in prior case
reports; metastases from previously reported leiomyosarcomas were generally located in the uterus[9,10]. The
diameter of the clitoral metastasis was 2 cm × 1.8 cm
and 6-8 mitoses per 10 high-power fields were observed.
The tumour was well differentiated and immunoreactive
for α-smooth muscle actin and desmin. Histopathological examination of the resected lesion revealed features
consistent with leiomyosarcoma; therefore, based on the
patient’s past medical history and these histological similarities, the patient was diagnosed as having a clitoris metastasis to the from the retroperitoneal leiomyosarcoma.
We discussed a potential mechanism of metastasis to
the clitoris and brain in the patient. Soft-tissue sarcomas
rarely show lymphatic spread; therefore, we hypothesize
that clitoris and brain metastases occurred by the haematogenous route.
Other case reports of tumours that metastasize to
the clitoris include breast, bladder, renal and gastric
cancers [11-14]. Metastatic leiomyosarcomas are treated
with surgery and/or adjuvant chemotherapy, but no
standard treatment has been established given the small
number of patients [6,15]. Increased survival has been
reported in patients undergoing a metastasectomy[15].
Because our case refused the chemotherapy or radiotherapy, we only performed the clitoral mass excision.
Despite surgery, the patient died six months after metastasis identification.
Herein, we report the case of a 64-year-old woman
who was diagnosed with a clitoral metastasis form a retroperitoneal leiomyosarcoma. In addition lung and brain
metastases were detected in the work-up examination.
In a known case of leiomyosarcoma, a newly developed
clitoral mass should be considered as a metastasis and

DISCUSSION
Leiomyosarcomas can originate throughout the body,
but the most common site is the retroperitoneum
(20%-67% of cases)[1,2]. Retroperitoneal leiomyosarcomas are more frequent in females and typically affect
middle-aged to older adults[3]. Diagnosis is delayed because most retroperitoneal leiomyosarcomas are asymptomatic. The primary tumour masses are typically large,
and distant metastases are present at the time of diagnosis in approximately 40% of cases[4]. In our patient, retroperitoneal sarcoma was detected incidentally during a
gynaecological operation. Although the mass was 8 cm,
the patient had no complaints, and distant metastasis was
not evident at the time of the diagnosis.
Surgery was the main treatment. Given that the survival of patients with retroperitoneal sarcomas depends
on complete resection of the tumour, extensive surgery
is recommended[5,6]. Nevertheless, the prognosis of retroperitoneal sarcoma is poor due to a high incidence of
local recurrence and distant metastases[6]. However, the
following characteristics are associated with a favourable prognosis: tumours less than 5 cm in diameter, low
histological grade tumours, and bladder tumours[7]. Tumours that occur in the retroperitoneum have the worst
prognosis. Mitotic activity is the primary prognostic
factor; specifically, tumours with 5 mitoses per 10 highpower fields are considered malignant[8]. Accordingly,
the retroperitoneal leiomyosarcoma in our patient has
poor prognostic factors (8 cm size, low grade, retroperitoneal site). Although the mass in the retroperitoneal
region was fully removed and the surgical margins were
histologically negative, local recurrence and lung, brain
and clitoris metastases were detected approximately 4
years after the patient’s first surgery. The recurrent mass
detected in our patient can be explained by microme-
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Figure 4 diagnosis of metastatic retroperitoneal leiomyosarcoma. A: Strong positive SMA immunohistochemical staining in clitoral tumor (× 100); B: Immunohistochemically, spindle-shape tumour cells revealed staining for desmin in the clitoral tumor (× 100); C: Spindle shaped tumour cells with eosinophilic cytoplasm and
nuclear polymorphism in retroperitoneal leimyosarcoma (× 100 magnification, Haemaetoxylin-Eosin staining); D: The retroperitoneal tumour cells were negative for
desmin in retroperitoneal leiomyosarcoma (× 100); E: Immunohistochemistry reveals CD34 negative tumour cells and CD34 positive vascular endothelial cells (arrows)
in retroperitoneal leiomyosarcoma (× 200).

Treatment

histologically confirmed. Leiomyosarcomas usually recur
within several years from the initial diagnosis. Therefore,
patients should be observed and clinicians should be
aware of areas of atypical metastasis.

Because our case refused the chemotherapy and radiotherapy, the authors only
performed clitoral tumour excision.

Experiences and lessons

Leiomyosarcoma usually recurs within several years from the initial diagnosis.
Therefore, patients should be subject to such an observation period at least
and clinicians should be aware of areas of atypical metastasis.
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Case characteristics

The authors observed a clitoris metastasis originated from retroperitoneal leiomysarcoma. This is a very interesting case and should be published so that the
observation can be shared with colleagues in the field. There are some spelling
mistakes in the article.

A 64-year-old woman has a painful mass in the clitoris.

Clinical diagnosis

A 2 cm polypoid mass with regular margins in the clitoris was revealed upon
vaginal examination.

Differential diagnosis
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Core tip: Leiomyoma is a benign tumor originating from
non-striated muscle that is rare in tissues outside of the
uterus. This article presents an extremely rare case of
umbilical cord artery subendothelial leiomyoma.
Original sources: Rovas L, Dauksas R, Simavicius A. Leiomyoma of the umbilical cord artery: A case report. World J Obstet
Gynecol 2014; 3(3): 138-140 Available from: URL: http://www.
wjgnet.com/2218-6220/full/v3/i3/138.htm DOI: http://dx.doi.
org/10.5317/wjog.v3.i3.138

INTRODUCTION

Abstract

Intravenous leiomyomatosis (IVL) is a rare smooth
muscle tumor found within the veins of the uterus. The
masses are benign-appearing but can exit the uterus and
spread throughout the venous system[1]. This condition is
related to benign metastasizing leiomyoma, in which the
masses appear in distant locations such as the lung, heart
and kidneys.
Tumors of the umbilical cord are rare, and cases of
subendothelial leiomyoma are even more infrequent. To
our knowledge, there are no published reports concerning umbilical cord leiomyomas. However, we recently
encountered a case of an unusual non-trophoblastic
tumor in an umbilical cord that was diagnosed during histochemical examination after childbirth.

A leiomyoma is a benign tumor originating from nonstriated muscle that is typically found in the uterus.
Intravenous leiomyomatosis is a rare form found within
the veins, usually associated with uterine fibroids, and
tends to recur. These masses can spread from the uterus throughout the venous system. A rare case involving
a subendothelial leiomyoma found in an umbilical cord
artery is presented in this article. A 21-year-old patient
presented with symptoms of preterm labor, which reth
sulted in the premature birth of a female below the 10
percentile for 24-wk gestational age. The newborn died
three days later, and microscopic analysis of the umbilical cord revealed occlusion of the artery by nodular
structures. The antepartum diagnosis of intravascular
leiomyoma was identified by immunohistochemistry
showing that approximately 70% of all tumor cells were
diffusely positive for smooth muscle markers, including desmin and smooth muscle actin. These findings
indicate the possibility of a pathologic association between the umbilical cord leiomyoma, restriction of fetal
growth and preterm delivery due to impaired circulation
of blood in the umbilical cord.

CASE REPORT
A healthy, 21-year-old multiparous pregnant woman presented at Siauliai Hospital at 24 wk of gestation because
of bleeding and uterine contractions. The patient had no
significant medical history except for a miscarriage at 13
gestational weeks one year before. The current pregnancy
was spontaneous without any problems to date.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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non-active cells, which formed patches in some places.
Further analysis revealed a lesion lined with endothelium
(Figure 1A). A diagnosis of intravascular leiomyoma was
confirmed by immunohistochemistry that showed that
the tumor cells were diffusely positive for smooth muscle
markers, including desmin and smooth muscle actin (Figure 1B). Approximately 70% of the tumor cells showed
cytoplasmic actin immunoreactivity. Tumor cells were also
immunoreactive for antibodies against CD34 (Figure 1C).

A

DISCUSSION
The histogenesis of primary neoplastic alterations of
placenta and umbilical cord are divided into two main
groups[2]. They can be of a trophoblastic origin, including placental trophoblastic tumors, choriocarcinomas
and hydatidiform moles, or non-trophoblastic, such as
in chorioangioma and teratomas. Leiomyomas are of
the second group of non-trophoblastic origin, which are
extremely rare in the umbilical cord[3]. However, nontrophoblastic tumors are asymptomatic, and can remain
undetected during examination of secundines, only being
detected incidentally[2].
IVL is a nonmalignant tumor usually confined to the
pelvic venous system and histologically characterized as a
smooth muscle tumor mass growing within the uterus[4,5].
The cardinal microscopic feature is the protrusion of a
smooth muscle endothelium-covered tumor into the vessels. Vascular leiomyomas may be difficult to distinguish
from hemangiomas, which are more commonly found in
the umbilical cord, and are cavernous[6]. Although IVL
are typically confined to the uterine veins, they can progress along the veins into the inferior vena cava, and have
been described within intracaval, intracardiac, intrarenal
and pulmonary arteries[7,8]. Of the reported cases of
IVL[4], none were detected in umbilical cord.
The case described in this article is the first known
report of IVL in an umbilical cord artery. There were no
suspicions concerning an umbilical cord tumor before
delivery, and the leiomyoma was detected only during
microscopic examination after birth. It is not clear how
the leiomyoma extended in to umbilical cord artery. The
umbilical cord forms within the body stalk of the developing embryo from the omphalomesenteric duct, yolk
sac and the allantoic duct at around 6 wk into the gestational period[9]. IVL grows in the uterine vascular tree
and can presumably metastasize into the fetal-maternal
circulation. Although the cause of the fetal growth restriction and preterm delivery in this case is unknown, it
is possible that the umbilical cord artery pathology and
impaired blood circulation resulting from the leiomyoma
contributed.

B

C

Figure 1 Photographs. A: Circumscribed intravascular tumor. Micrograph
showing the intravascular tumor lined with endothelium (hematoxylin-eosin
staining, magnification × 20); B: Smooth muscle actin immunohistochemistry.
Micrograph showing tumor cells immunoreactive for smooth muscle actin
(magnification × 20); C: CD34+ immunoreactivity in tumor cells. Immunohistochemistry revealed the presence of CD34+ tumor cells beneath the endothelium
(magnification × 20).

Transvaginal and transabdominal ultrasound did not
detect any lesions within the fetus, placenta or umbilical
cord. The estimated weight of the fetus was less than
the 10th percentile. A blood analysis did not indicate the
presence of any inflammatory processes. Regular contractions were detected during cardiotocography. Despite
treatment with nifedipine, a selective calcium channel
inhibitor used to stop premature uterine contractions, a
spontaneous preterm birth occurred. The extremely premature newborn died after three days, and no anomalies
were found at autopsy. The maternal surface and membranes of the placenta were unremarkable.
The umbilical cord measured 50 cm in length and was
inserted centrally. Microscopic examination of an umbilical cord specimen revealed that arteries were occluded by
polyploid nodular structures consisting of oblong, mitotic
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Case characteristics

A healthy 21-year-old pregnant women presented with symptoms of preterm
labor.

Clinical diagnosis
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Premature labor, intrauterine growth restriction.

Differential diagnosis

Premature labor, abruptio placenta.

Laboratory diagnosis

2

Imaging diagnosis

3

Blood analysis did not reveal any sign of inflammatory processes.
Pregnancy: 24 wk gestation with normal anatomic development of the fetus. Cervix: 3 cm; normal placenta and umbilical cord. Intrauterine growth restriction.

Pathological diagnosis

4

Leiomyoma.

Treatment

The patient was treated with nifedipine (calcium channel blocker).

5

Term explanation

The CD34 protein is a member of a family of single-pass transmembrane proteins expressed in early hematopoietic and vascular-associated tissue.

6

Experiences and lessons

This case report not only describes the extremely rare intravenous locations
of leiomyomas, but also suggests that all available methods should be used to
ascertain causes of poor pregnancy outcomes.

7

Peer review

This article presents the first known report of an intravenous leiomyoma within
the umbilical cord. The tumor was diagnosed after immunohistochemical analysis to confirm the origin.

8
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Core tip: We report a case of a patient with an incidentally discovered perirenal mass that was initially
concerning for a retroperitoneal liposarcoma. Following
surgical resection and pathological analysis, the lesion
was found to be an extra-adrenal myelolipoma. This
case report and review of the literature demonstrates
the importance of the proper work-up and management of perirenal lipoma variants while addressing the
issues of tissue biopsy, surgical intervention, and preand post-operative surveillance.
Original sources: Hajiran A, Morley C, Jansen R, Kandzari S,
Bacaj P, Zaslau S, Cardinal J. Perirenal extra-adrenal myelolipoma. World J Clin Cases 2014; 2(7): 279-283 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i7/279.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i7.279

INTRODUCTION

Abstract

Myelolipomas are mesenchymal tumors which consist
of a mixture of mature adipose tissue with hematopoietic cells. This intriguing tumor most commonly occurs
within the adrenal gland; however, it has been occasionally found within the pelvis, thorax, retroperitoneal space,
and various other sites throughout the body[1-7]. There
have been less than 60 reported cases of extra-adrenal
myelolipomas to this date, with the majority of the literature describing neoplasms found within the pre-sacral
space[2,8-10]. Perirenal extra-adrenal myelolipomas are especially rare, with only 9 cases previously reported[11]. We
present a case of a patient with an incidentally discovered perirenal mass which, after having shown interval
growth on longitudinal surveillance imaging studies, was
surgically resected along with a left nephrectomy for presumed retroperitoneal liposarcoma. On final pathological
analysis the lesion was found to be an extra-adrenal myelolipoma.

Myelolipomas are rare tumors consisting of both adipose and hematopoietic tissue and are typically found
within the adrenal gland. Extra-adrenal involvement
is rare, especially those tumors involving the perirenal
space and collecting system. We report a case of a
patient with an incidentally discovered perirenal mass
that was initially concerning for a retroperitoneal liposarcoma. Following surgical resection and pathological
analysis, the lesion was found to be an extra-adrenal
myelolipoma. This case report and review of the literature demonstrates the importance of the proper workup and management of perirenal lipoma variants while
addressing the issues of tissue biopsy, surgical intervention, and pre- and post-operative surveillance.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Initial computed tomography scan. Shows incidentally found non-enhancing heterogeneous mass measuring approximately 3.8 cm × 2.3 cm in longitudinal (A) and anterior-posterior dimensions (B), just inferior to the left renal vein (long arrow) and medial to the left kidney (arrow).

A

B

Figure 2 Surveillance magnetic resonance imaging. Imaging obtained 17 mo after the initial diagnostic computed tomography scan shows that the mass, located
just inferior to the left renal vein (long arrow) and medial to the left kidney (arrow), increased in size to 5.0 cm × 3.4 cm in longitudinal (A) and anterior-posterior dimensions (B).

imaging studies, however, did reveal a slowly enlarging
left-sided heterogeneous perirenal mass. A magnetic
resonance imaging (MRI) obtained 17 mo after initial
diagnosis showed that the mass had increased in size to
5.0 cm × 3.4 cm (Figure 2). Four months prior the tumor
had remained unchanged. The concern for a progressing
malignant lesion prompted the decision to proceed with
surgical intervention. Due to its proximity to the renal
vessels, as well as the fact that the preoperative diagnosis
was liposarcoma, the mass was excised en bloc with the
left kidney in an attempt to gain wide surgical margins.
The patient tolerated the procedure well and his postoperative course was uneventful. He was discharged
home in stable condition on the ninth day following the
procedure.
Gross pathology revealed an encapsulated, welldefined, focally hemorrhagic mass measuring 7.2 cm × 4.1
cm × 3.3 cm in size. The tumor did not extend into the
renal capsule or adrenal gland. Histology revealed that the
mass was composed of mostly mature adipocytes mixed
with islands of hematopoietic cells. Trilineage hematopoiesis was present, including nucleated red blood cells
and megakaryocytes (Figure 3). Tumor resection margins
were free. The above mentioned morphological features
were consistent with the diagnosis of “perirenal (extra-

CASE REPORT
A 78-year-old gentleman presented to the surgical oncology clinic to be evaluated for a left-sided retroperitoneal
mass that was incidentally discovered on a computed
tomography (CT) scan for a suspected case of acute pancreatitis. His prior medical history included hypertension,
hyperlipidemia, acalculous cholecystitis, atrial fibrillation,
and coronary artery disease. Initial radiographic findings
revealed a non-enhancing heterogeneous mass measuring approximately 3.8 cm × 2.3 cm in longitudinal and
anterior-posterior (AP) dimensions, just inferior to the
left renal vein and medial to the left kidney (Figure 1).
As the lesion appeared to contain mostly adipose with a
small amount of soft tissue density, a well differentiated
liposarcoma was suspected. The patient was initially offered surgical resection of the lesion, which he refused.
Given the small size of the mass and patient’s age and
health status, the decision was made to closely monitor
the lesion with routine cross-sectional surveillance imaging and regular follow-up at 4 to 6 mo.
Throughout the surveillance period, the patient did
not complain of any new symptoms. Physical examination repeatedly revealed a soft, non-tender abdomen with
no palpable masses or hernias. Repeat cross-sectional
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Figure 3 Hematoxylin and eosin stain at 10 × (A) and 60 × (B) magnification. Shows mature adipose cells with hematopoietic cells including erythroid precursors,
granulocytic precursors, and megakaryocytes.

adrenal) myelolipoma”.

blood tests fail to yield any conclusive diagnostic findings.
Depending on the size and location of the lesion, some
patients may present with vague flank or abdominal pain
due to hemorrhage, mechanical compression, or tumor
infarction[17]. CT and MRI have been used to diagnose
extra-adrenal myelolipomas. When a myelolipoma is contained within the adrenal gland, the diagnosis is straightforward because it is the only known entity composed of
adipose tissue occurring in this location[18]. A fatty mass
within the retroperitoneal space represents a diagnostic
challenge because the differential diagnosis includes an
angiomyolipoma, a retroperitoneal teratoma, or a welldifferentiated liposarcoma. A study that reviewed the
MRI results of 126 consecutively imaged grossly fatty
masses found that the sensitivity of MRI in diagnosing
well-differentiated liposarcomas is 100%; however, its
specificity is merely 83% due to the inability to differentiate between liposarcomas and other lipoma variants[19].
Fine needle biopsy under ultrasound or CT guidance
may be useful for the diagnosis of extra-adrenal myelolipoma. Well-differentiated liposarcoma differs from
myelolipoma in that the former contains atypical stromal
cells, variable-sized adipocytes, some of them with nuclear atypia, and lipoblast which, however, are not diagnostic, being absent in some cases. By contrast, extra-adrenal
myelolipomas are composed of mature adipocytes with
scattered hematopoietic cells, including megakaryocytes[20]. Although these histological differences between
the two tumors, in many cases the final diagnosis is difficult, if not impossible, based on tissue biopsy[11]. Furthermore, the risks of hemorrhage, rupture, or infection that
are associated with biopsy must factor into a clinician’s
decision to proceed with this invasive diagnostic procedure[11]. In our patient, tissue biopsy was deferred due to
the patient’s preference to forego the procedure.
There is currently no standard treatment for patients
with this disease. Daneshmand et al[21] suggest that small
asymptomatic tumors (< 4 cm) should be monitored with
routine cross-sectional surveillance imaging, while large
symptomatic tumors (> 7 cm) should be surgically removed. Extra-adrenal myelolipomas have been removed
using a thoracoabdominal incision, but recently a laparoscopic approach has proven to be just as effective[10].

DISCUSSION
Myelolipoma is a unique mesenchymal tumor that is
composed of a mixture of adipose and hematopoietic
cells. The first case of an adrenal lesion containing both
fat and myeloid elements was described by Gierke[12] in
1905. The reported incidence of myelolipoma on autopsy ranges from 0.08% to 0.4%[13]. This type of tumor is
most commonly localized to the adrenal gland; however,
there are rare but well-documented cases of extra-adrenal
involvement[1]. To our knowledge, less than 60 cases of
extra-adrenal myelolipomas have been reported[2,8-10],
most of them involving the pre-sacral space. Tumors
involving the mediastinum, lung, spleen, mandible, and
nasal cavity have also been described[2-7]. Perirenal extraadrenal myelolipomas are especially rare, with only 9
cases described so far[11].
A review of the literature shows that extra-adrenal
myelolipomas exhibit a slight female predominance and
are typically discovered between the ages of 50 to 70
years old[4,7,11]. Most tumors are unilateral and have been
found to range from 2 to 26 cm in size at the time of diagnosis[14,15]. The etiology of extra-adrenal myelolipomas
is still to be established. Several theories exist regarding
their embryologic origin and pathogenesis. Amin et al[16]
suggest that there may be a relationship between the reactivation of primitive peritoneal foci of extramedullary
hematopoiesis under pathological stresses (i.e., severe
anemia, sepsis, myeloproliferative disease) and the origin
and progression of extra-adrenal myelolipomas. Another
theory postulates that myelolipomas originate from metaplasia of previously uncommitted adrenal cortical mesenchymal cells or hematopoietic stem cells that normally
migrate to the adrenal gland during intrauterine development[16].
The widespread application of modern imaging techniques has led to a dramatic increase in the detection of
extra-adrenal myelolipomas. The majority of patients are
asymptomatic at the time of diagnosis, and lesions are
discovered incidentally on imaging for alternative medical problems. Typically, physical examination and routine
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Table 1 Review of reported cases of perirenal extra-adrenal myelolipomas
Age at time
of diagnosis (yr)

Sex

Presentation

Diagnostic imaging

Biopsy

Gross pathology

Treatment

Ref.

45

Male

Asymptomatic

No

Female

Wagner et al[23],
1997
Beiko et al[10],
2010

60

Male

Flank pain
Dysuria
Frequency
Urgency
Abdominal pain

6.0 cm × 3.5 cm × 2.5
cm
9.0 cm × 6.4 cm × 5.5
cm

Partial nephrectomy

45

CT
(5 cm × 5 cm)
CT
(10 cm × 7 cm)

63

Male

Asymptomatic

65

Male

66

Female

67

Male

Flank pain,
Weight loss
Hematuria
Abdominal
distention
Asymptomatic

70

Male

77

Male

Flank pain
Fever
Abdominal
distension
Hypertension

Yes

Laparoscopic mass
resection

CT
(4.2 cm × 3.7 cm)
CT
(6.5 cm × 5.5 cm)
CT
(5.5 cm × 4.5 cm)

No

Not reported

Radical nephrectomy

No

Not reported

Open mass resection

No

7.0 cm × 5.0 cm × 1.5
cm

Radical nephrectomy

CT
(20 cm × 20 cm)
CT
(7 cm × 5 cm)
Ultrasound
(12 cm × 8.5 cm)
CT
(Bilateral fatcontaining masses)

No

20 cm × 15 cm × 15 cm

Open mass resection

No

Not reported

Radical nephrectomy

No

17.0 cm × 10.0 cm × 5.0
cm
Not reported

Open mass resection

Yes

Follow-up CT 3 mo
showed no change

Pascual García et al[24],
2007
Dan et al[15],
2012
Talwalkar et al[9],
2006
Brietta et al[25],
1994
Sneiders et al[26],
1993
Kilinc[27],
2007
Temizoz et al[20],
2010

CT: Computed tomography.

Early detection and proper management of myelolipomas is important due to the potential for tumor growth
and hemorrhage. A study of 86 myelolipomas found that
hemorrhage is more common in larger lesions with a diameter measuring greater than 10 cm[22].
A review of 9 reported cases perirenal extra-adrenal
myelolipomas, shows that the average age at diagnosis
is 62 years of age (Table 1). Perirenal lesions exhibited
a male-to-female ratio of 7:2. At the time of diagnosis,
patients were either asymptomatic or complained of various symptoms including flank pain, dysuria, frequency,
urgency, weight loss, hematuria, or abdominal distention.
CT and ultrasound were the imaging modalities used to
characterize the masses. Biopsy was used in only 2 of the
9 cases prior to surgical intervention. The average size on
imaging is 8.7 cm × 7.4 cm, while the size of the resected
masses on gross pathological evaluation is 11.8 cm × 8.0
cm × 5.9 cm. Treatment included open and laparoscopic
mass excision with or without nephrectomy or partial
nephrectomy depending on concern for adequate surgical margins. Upon reviewing the literature, we felt it was
reasonable to monitor the lesion with routine surveillance
imaging until the tumor increased in size and to perform
a mass resection with a nephrectomy to ensure adequate
surgical margins.
Since an extra-adrenal myelolipoma is such a rare entity, a retroperitoneal mass that has imaging characteristics of a well-differentiated liposarcoma should ultimately
end up being approached and treated as such. However,
this report demonstrates that extra-adrenal myelolipoma
should be considered as part of the list of differential
diagnoses. In cases in which surgical extirpation of an extra-adrenal myelolipoma is performed, there are no clear
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recommendations for post-operative surveillance. Our
review did not reveal a case of local recurrence of a retroperitoneal myelolipoma, however, routine radiographic
surveillance would certainly be helpful to detect potential
locally recurrent disease.
In summary, perirenal extra-adrenal myelolipoma
is extremely rare. This neoplasm is typically discovered
incidentally on cross-sectional imaging and commonly
thought to be a liposarcoma. It can be managed conservatively or surgically depending on the patient’s symptoms
or level of concern for a malignant lesion. Early detection
and proper management of myelolipomas are important
due to the potential for tumor growth and hemorrhage.

COMMENTS
COMMENTS
Case characteristics

This case features a left-sided retroperitoneal mass that was incidentally discovered on a computed tomography (CT) scan for a suspected case of acute
pancreatitis.

Clinical diagnosis

Imaging revealed a non-enhancing heterogeneous mass measuring approximately 3.8 cm x 2.3 cm in longitudinal and anterior-posterior dimensions, just
inferior to the left renal vein and medial to the left kidney, and histological evaluation revealed that the mass was composed of mostly mature adipocytes mixed
with islands of hematopoietic cells.

Differential diagnosis

Differential diagnosis was most concerning for liposarcoma, lipoma, malignant
fibrous histiocytoma, or a fibrosarcoma.

Laboratory diagnosis

Laboratory findings were non-contributory to arriving at the final diagnosis.

Imaging diagnosis

CT and MRI were used to initially detect and follow the progression of the mass.

Pathological diagnosis

Hematoxylin and eosin (H and E) stain at 10 x and 60 x magnification revealed
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mature adipose cells with hematopoietic cells including erythroid precursors,
granulocytic precursors, and megakaryocytes.
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Treatment

The mass was excised en bloc with the left kidney in an attempt to gain wide
surgical margins.
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Related reports
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The list of references to this article contains several related reports to aid readers to further understand this topic.

Term explanation

Myelolipoma is a unique mesenchymal tumor that is composed of a mixture of
adipose and hematopoietic cells.
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Experiences and lessons

Perirenal extra-adrenal myelolipomas are neoplasms that are typically discovered incidentally on cross-sectional imaging, they can be managed conservatively or surgically depending on the patient’s symptoms or level of concern for
a malignant lesion, and early detection and proper management of myelolipomas are critical due to the potential for tumor growth and hemorrhage.
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Peer review
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This study describes a lesion which is not a unique phenomenon. Nevertheless,
it is well writen with a good review of the literature.
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NEOPLASMS BY HISTOLOGIC TYPE

Osteoid osteoma of the elbow mimicking hemophilic
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Core tip: Two issues are emphasized by reporting this
case. Firstly, it is important to recognize the possibility of osteoid osteoma in a young adult patient with
persistent chronic and nocturnal elbow pain which is
alleviated with nonsteroidal anti-inflammatory drugs.
Secondly, histopathological confirmation is not always
possible and necessary to establish the diagnosis of osteoid osteoma.
Original sources: van den Bekerom mpj, van Hooft MAA, Eygendaal D. Osteoid osteoma of the elbow mimicking hemophilic
arthropathy. World J Clin Cases 2014; 2(4): 104-107 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/i4/104.
htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i4.104

Abstract

INTRODUCTION

A case of osteoid osteoma of the elbow in a patient
with hemophilia A is described. This male patient presented with chronic and nocturnal pain of the left elbow which was alleviated with acetaminophen. Besides
pain, he also complained of stiffness. Before these
complaints, he had recurrent bleedings in the elbow
because of hemophilia. A delayed diagnosis of osteoid
osteoma in the proximal part of the left ulna was established by a bone scan and a multislice spiral computed tomography (CT) scan. The lesion was surgically
removed under CT-guidance. The histopathological
analyses did not show specific features of osteoid osteoma. Two months after the operation, the complaints
decreased and the range of motion of the left elbow
improved. A diagnosis of osteoid osteoma of the elbow
should be considered in young adult patients with persistent elbow pain and histological confirmation is not
always necessary.

Osteoid osteoma is a benign tumor in young adults and
is relatively common, accounting for approximately
10%-12% of all benign skeletal neoplasms[1-3]. Jaffe[4] first
described this entity in 1935 as a distinct osteoblastic
skeletal tumor. It usually occurs in the second and third
decade of life and the male/female sex ratio is approximately 3:1[1,3]. This tumor is curable by surgical excision.
About 50% to 60% of osteoid osteomas occur in the
long bones of the lower extremities and the femoral neck
is the single most frequent anatomic site. In these cases,
the diagnosis is usually typical. However, in the upper
extremities where the bones of the elbow are the most
frequent anatomic site, the clinical and imaging picture
may be misleading, often mimicking other entities. This
poses a challenge to the diagnosis which is often delayed,
resulting in a significantly negative impact on the patient’s
quality of life[3,5]. Making the diagnosis is especially difficult when the patient is known to have other joint pathology. We describe a case of osteoid osteoma mimicking
arthropathy of the elbow in a patient with hemophilia.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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CASE REPORT
A 29-year-old man presented with chronic pain of the
left elbow that was alleviated with painkillers. The pain
had started suddenly 1.5 years ago after lifting a weight.
The patient had locking complaints, nocturnal pain and
pain at rest. He also had hemophilia A with recurrent
bleedings in the elbow and progressive extension deficit
of the elbow. A previous arthroscopy was performed but
without improving the range of motion and diminishing pain. Physical examination of the left elbow revealed
mild crepitus and no hydrops of the joint. Flexion of the
elbow was possible until 110 degrees and there was an
extension deficiency of 30 degrees. Pronation and supination was possible until 60 and 80 degrees respectively.
Palpation of the lateral epicondyle and the proximal ulna
was painful. There were no neurological or vascular abnormalities.
A plain radiograph (Figure 1) and a computed tomography (CT) scan performed in April 2007 revealed only
osteoarthrotic changes without visualization of a nidus.
A magnetic resonance imaging (MRI) scan showed a
synovitis and hydrops and therefore a synovectomy was
performed, without improvement in motion and pain.
A bone scan showed a circumscript hyperemic and
metabolic active focus in the proximal part of the left
ulna. These findings match the diagnosis of osteoid
osteoma, cartilage lesion, osteomyelitis and a fissure or
fracture. In December 2007, a multislice spiral CT scan
showed early degenerative changes of the left elbow joint
with signs of arthritis. It also confirmed the diagnosis of
osteoid osteoma in the proximal ulna with a clearly calcified central nidus just distal from the proximal radioulnar
joint and with surrounding periost reaction. The measurement of the lesion was 12 mm × 8 mm.
The patient was given clotting factor Ⅷ preoperatively and a CT-guided surgical excision of the lesion was
performed (Figure 2). The histological analyses showed
cancellous bone with sclerotic changes without specific
features. A second opinion was sought from the national
committee on bone tumors at Leiden University medical
center and by consensus they confirmed the diagnosis
osteoid osteoma, although histological analyses did not
establish it.
Two months after the operation, the pain had decreased and the function of the elbow had improved.
Flexion was possible until 120 degrees and there was an
extension deficiency of 20 degrees. A plain radiograph
of the left elbow performed after the operation showed
a decrease of sclerotic changes in the proximal ulna. One
year after surgical excision of the lesion the patient was
discharged from follow up.

Figure 1 A plain radiograph revealed osteoarthritic changes without visualization of a nidus.

Figure 2 The nidus is computed tomography-guided surgically removed.

dal anti-inflammatory agents[1,3,5]. Because clinical features
precede imaging, there is frequently a delay in the diagnosis and patients are often treated for and suspected of
having other conditions. Osteoid osteoma of the elbow
may masquerade as a non-specific synovitis. However,
the possibility of osteoid osteoma must be considered in
the presence of persistent pain with diminished range of
movement of unknown etiology[2,5].
Osteoid osteoma is a benign tumor that consists of a
well-demarcated osteoblastic mass called a nidus that is
surrounded by a distinct zone of reactive bone sclerosis.
The zone of sclerosis is not an integral part of the tumor
and represents a secondary reversible change that gradually disappears after the removal of the nidus. The nidus
tissue has a limited local growth potential and usually is
less than 1 cm in diameter[3]. The elbow is a rare location in which to find osteoid osteoma. Bruguera et al[6]
identified only four osteoid osteomas among all primary
tumors of the elbow in the Leeds Regional Bone Tumour
Registry.
Our patient had a history of hemophilia A. This is
an X-linked inherited bleeding disorder characterized by
a deficiency of clotting factor Ⅷ[7,8]. Arthropathy caused
by recurrent intra-articular hemorrhages is a common
complication of severe hemophilia. The elbow joint is
the second most common site of arthropathy in the
hemophilic patient. Severe arthropathy of the elbow is

DISCUSSION
The general clinical presentation is the persistence of a
dull, diffuse, aching pain of increasing severity. The pain
is frequently worse at night and is alleviated by nonsteroi-
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complicated by pain, stiffness, reduced range of motion
and chronic synovitis[9,10]. This comorbidity complicated
and delayed the diagnosis of osteoid osteoma in the described case.
The radiological features of osteoid osteoma of the
elbow include the following triad: (1) osteosclerosis, usually a dominant feature at initial imaging and typically
enveloping the nidus; (2) joint effusion; and (3) a periostal reaction that can involve both the bone in which the
osteoid osteoma arises and adjacent bones. Awareness of
these features will facilitate making the correct diagnosis,
thereby facilitating timely and appropriate treatment[2].
About a quarter of osteoid osteomas are not detected
on plain radiographs. CT scan, bone scintigraphy and
MRI are useful to make an early and correct diagnosis.
Although MRI is not very helpful in diagnosing osteoid
osteoma, it can be beneficial in showing the inflammatory
reaction produced by osteoid osteoma and in excluding
other associated pathologies[1,3,11].
In the described case the nidus was not observed on
plain radiographs. Because of persisting complaints and
clinical symptoms with normal radiographic examination, a bone scintigram was performed which showed an
increased uptake of radioisotope. Additionally, a multislice CT scan was performed which localized the nidus,
accurately disclosing its relationship with the surrounding
anatomical structures, thus beneficial for the pre-operative planning[5].
The histology of osteoid osteoma in the elbow is
indistinguishable from that in typical locations[2]. The
lesion is usually smaller than 1.5 cm in diameter and is
composed of a central core of vascular osteoid tissue
(nidus) surrounded by a peripheral zone of reactive sclerotic bone. The nidus appears as a distinct oval or round
reddish area that can be easily separated from its bed. Microscopically, the nidus consists of thin bone trabeculae
uniformly distributed in loose stromal vascular connective tissue. The trabeculae are usually thin and their size
varies from lesion to lesion and in different areas of the
same nidus. The central portion of the nidus is heavily
ossified and less cellular compared with the more cellular
but less mineralized peripheral portion[3,5].
The diagnosis of osteoid osteoma in the described
case was based on history, physical examination and radiology and was not confirmed by the pathology examination but by consensus of the national bone tumor committee. The complaints decreased and the range of motion
improved after surgical excision of the tumor. In nearly
20% of patients surgical exploration fails to uncover the
nidus, according to the Mayo clinic data[3]. Persistence of
typical symptoms after surgery may mean that the nidus
was not (completely) removed and that only surrounding reactive bone was excised. Some patients obtained
complete postoperative relief of symptoms without
histopathological confirmation of an osteoid osteoma
nidus. This was possibly because the nidus may have
been so small in relationship to the abundant surrounding sclerotic bone that it was removed but not recognized
by the surgeon and thus not delivered for pathological
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examination; or the nidus may have been present in the
specimens but was missed on histological survey; or the
nidus may not have been found on pathological examination because of damage to the friable tissue or separation
of the nidus[12].
A conservative treatment for osteoid osteoma described in the literature is management with antiinflammatory drugs for 30 to 40 mo which can induce
permanent relief of symptoms and regression of the
nidus observed on radiographs[13]. However, given the
tendency for synovitis and loss of motion with a prolonged period of symptoms from osteoid osteoma of
the elbow, the indicated treatment is total excision of the
nidus, either by open surgery or by radio-frequency percutaneous ablation[3,5,11].
Two issues were emphasized by reporting this case.
Firstly, it is important to recognize the possibility of
osteoid osteoma in a young adult patient with persistent
chronic and nocturnal pain in the elbow which is alleviated with nonsteroidal anti-inflammatory drugs. Secondly,
histopathological confirmation is not always possible and
necessary to establish the diagnosis osteoid osteoma.
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Case characteristics

A case of osteoid osteoma of the elbow in a patient with hemophilia A is described. This male patient presented with chronic and nocturnal pain of the left
elbow which was alleviated with acetaminophen. Besides pain, he also complained of stiffness. Before these complaints he had recurrent bleedings in the
elbow because of hemophilia.

Clinical diagnosis

Physical examination of the left elbow revealed mild crepitus and no hydrops of
the joint. Flexion of the elbow was possible until 110 degrees and there was an
extension deficiency of 30 degrees. Pronation and supination was possible until
60 and 80 degrees respectively.

Differential diagnosis

The possibility of osteoid osteoma must be considered in the presence of persistent pain with diminished range of movement of unknown etiology.

Imaging diagnosis

A delayed diagnosis of osteoid osteoma in the proximal part of the left ulna was
established by a bone scan and a multislice spiral computed tomography (CT)
scan.

Treatment

The lesion was surgically removed under CT-guidance. The histopathological
analyses did not show specific features of osteoid osteoma.

Experiences and lessons

Firstly, it is important to recognize the possibility of osteoid osteoma in a young
adult patient with persistent chronic and nocturnal pain in the elbow which is alleviated with nonsteroidal anti-inflammatory drugs. Secondly, histopathological
confirmation is not always possible and necessary to establish the diagnosis
osteoid osteoma.
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NEOPLASMS BY HISTOLOGIC TYPE

Desmoplastic small round cell tumor with atypical
immunohistochemical profile and rhabdoid-like differentiation
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(SNF-5/BAF47) demonstrated preservation of nuclear
positivity in the neoplastic cells. Cytogenetic studies
showed translocation t(11;22)(p13;q12) confirming an
EWSR1-WT1 translocation characteristic for DSRCT, and
t(1;15)(q11;p11.2) of unknown significance. This case
is a diagnostic challenge because of atypical immunohistochemical profile and cytogenetic study is crucial in
rendering the correct diagnosis.
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Core tip: We describe a case of desmoplastic small
round cell tumor (DSRCT) with an atypical immunohistochemical profile and rhabdoid-like tumor cells on
electron microscopy (EM). DSRCT typically expresses
epithelial, mesenchymal and neural markers simultaneously. In this case, the neoplastic cells were positive
only for vimentin, desmin and CD56 and negative for
epithelial and other muscle markers. EM showed focal
rhabdoid differentiation, but INI-1 (SNF-5/BAF47) demonstrated preservation of nuclear positivity in the neoplastic cells. Cytogenetic studies showed translocation
t(11;22)(p13;q12) confirming an EWSR1-WT1 translocation characteristic for DSRCT, and t(1;15)(q11;p11.2)
of unknown significance.

Abstract
Desmoplastic small round cell tumor (DSRCT) is a rare,
aggressive malignant neoplasm of unknown origin, and
is comprised of small round cells with a characteristic
desmoplastic stroma. DSRCT typically expresses epithelial, mesenchymal and neural markers simultaneously. We describe a case of DSRCT with an atypical
immunohistochemical profile and rhabdoid-like tumor
cells on electron microscopy. In the present case, the
neoplastic cells were positive only for vimentin, desmin (cytoplasmic membranous pattern) and CD56,
and negative for smooth muscle actin, synaptophysin,
CD117, CD45, myogenin, CAM5.2, pancytokeratin,
WT1, EMA, CD99, neurofilament, CD34 and p53. Ki67
showed a low proliferative activity. Electron microscopy
showed focal rhabdoid differentiation. However, INI-1
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INTRODUCTION
Desmoplastic small round cell tumor (DSRCT) was first
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Microscopic and immunohistochemical features
Microscopic examination showed small round cell aggregates embedded in a fibromyxoid stroma (Figure 1C-F).
The tumor cells were round to oval with scant cytoplasm,
hyperchromatic nuclei and inconspicuous nucleoli. However, certain tumor cells have a different histomorphologic appearance with enlarged nuclei, open chromatin and
prominent nucleoli. Focal tumor necrosis and hemorrhage were present, corresponding to these features seen
upon gross examination. Prominent vascular proliferation was associated with the tumor. An atypical immunophenotype (Figure 2A-D) was demonstrated. The tumor
cells were positive only for vimentin, desmin (cytoplasmic
membranous pattern) and CD56, while being negative
for smooth muscle actin, synaptophysin, CD117, CD45,
myogenin, CAM5.2, pancytokeratin, WT1, EMA, CD99,
neurofilament, CD34 and p53. Ki67 showed a low proliferative activity.

described in 1989[1,2]. DSRCT is a rare, aggressive malignant neoplasm of unknown origin, and is comprised
of small round cells with a characteristic desmoplastic
stroma. DSRCT is most common in children and young
adults (mean age 22 years), with a male predominance
(male to female ratio 4:1)[3]. The most common location is the abdominal and/or pelvic cavity, but it has
been described in many organ systems, including ovary,
paratesticular region, kidney, lung, pleura, parotid gland
and central nervous system[4-11]. Typically, DSRCT has a
distinctive immunohistochemical profile and expresses
polyphenotypic markers simultaneously. The tumor cells
usually express epithelial (cytokeratin, epithelial membrane antigen), mesenchymal (desmin, vimentin) and
neural (neuron-specific enolase, chromogranin, synaptophysin) markers. Desmin immunoreactive displays in
a perinuclear dot-like Golgi pattern. DSRCTs with atypical
morphology or immunohistochemical features have been
reported[12,13]. Cytogenetics, FISH, RT-PCR and molecular testing are crucial in rendering the correct diagnosis[14].
DSRCT is associated with a unique chromosomal
translocation t(11:22)(p13;q12) which involves the Ewing
sarcoma gene breakpoint region 1 (EWSR1) on 22q13
and the Wilms tumor gene (WT1) on chromosome
11p13[15]. EWSR1 gene encodes EWS protein, which is a
multifunctional protein associated with gene expression,
cell signaling, and RNA processing and transport. WT1
is a tumor suppressor gene that encodes a zinc finger
protein which regulates several growth factors, including
platelet-derived growth factor-A (PDGFA)[16]. The most
common breakpoints involve the intron between EWSR1
exon 7 and 8 and the intron between WT1 exons 7 and 8,
although breakpoint variations have been described[17-19].

Ultrastructural features
Electronic microscopy (Figure 2E, F) showed closely
apposed tumor cells with rudimentary intercellular junctions and without myofilaments, dense core neurosecretory granules, cytokeratin-like intermediate filaments and
no glycogen aggregates. The tumor cells had irregular
nuclear outlines, prominent heterochromatin and moderate cytoplasm. There was readily identified rhabdoid
differentiation within a certain population of tumor cells.
These tumor cells had large aggregates of cytoplasmic
filaments that displaced the nuclei to the periphery of
the cell, with some tumor cells having indented nuclear
profiles. There were also entrapped organelles within
cytoplasmic filament whirls. Upon discovery of these
rhabdoid cells on ultrastructural examination, immunohistochemical staining for INI-1 (SNF-5/BAF47) was
performed. Surprisingly, all tumor cells demonstrated
preservation of nuclear positivity, eliminating rhabdoid
tumor from the differential diagnosis.

CASE REPORT
An 8 years old male with no known significant past
medical history presented with 1 wk history of vague
abdominal pain. The child was afebrile, had regular bowel
movements, tolerated a regular diet, and denied nausea
and vomiting. Physical examination showed a mildly
distended abdomen without a readily palpable mass. CT
of the abdomen and pelvis revealed a 17-cm heterogeneously enhancing complex cystic lesion, which displaced
the colon and small intestine laterally and superiorly. On
exploratory laparotomy, the mass was adherent to the
omentum. The mass was tossed, with large dilated blood
vessels on the external surface of the tumor. The patient
tolerated the surgical procedure well.

Cytogenetics
Upon cytogenetic analysis, the karyotype of the cultured
tumor cells was shown to be 46,XY, t(11;22)(p13;q12)[
12]/92, idemx2[4] with t(1;15)(q11;p11.2). The t(11;22)
translocation harbored the EWSR1-WT1 translocation,
a tumor-defining feature of DSRCT. A diagnosis of
DSRCT with rhabdoid-like cell component was rendered.

DISCUSSION
The differential diagnosis of a “small round cell tumor”
includes Ewing sarcoma, Wilms tumor, neuroblastoma, medulloblastoma, rhabdomyosarcoma, small cell
osteosarcoma, small cell synovial sarcoma, small cell
carcinoma, lymphoma, and rhabdoid tumor. DSRCT
has characteristic immunohistochemical features, with
expression of epithelial, mesenchymal and neural markers simultaneously, which is helpful in differentiating
DSRCT from other “small round cell tumors”. However

Gross pathology
Upon gross examination, the mass was encapsulated, lobulated and measured 17.0 cm × 11.0 cm × 5.0 cm, with
attached omental tissue (Figure 1A, B). Cross sections of
the mass showed variegated cut appearance ranging from
tan to red to black in color. Focal areas of hemorrhage
and necrosis were noted.
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Figure 1 Gross and microscopic feature of abdominal mass. A, B: Gross examination showed an encapsulated and lobulated soft tissue mass with attached
omental tissue; C-F: The small round cell tumor possessed round to oval hyperchromatic nuclei with inconspicuous nucleoli and scant cytoplasm. Focal tumor cells
with enlarged nuclei, open chromatin and prominent nucleoli, as well as rhabdoid differentiation were noted. Focal tumor necrosis and hemorrhages were present (HE
staining).

in the present case, the tumor cells were negative for
many epithelial, myogenic and neural markers and positive only for vimentin, CD56 and desmin. CD56 is a
nonspecific marker, and expressed in many “small round
cell tumors”, including alveolar rhabdomyosarcoma,
embryonal rhabdomyosarcoma, neuroblastoma, Wilms
tumor, neuroendocrine neoplasms and undifferentiated
sarcoma[20]. Desmin showed a cytoplasmic membranous
pattern, instead of the typical perinuclear dot-like Golgi
pattern characteristic for DSRCT. The atypical immunohistochemical features made it difficult to make a correct
diagnosis by morphologic and immunohistochemical
features alone. DSRCT lacking epithelial markers and/or
divergent immunophenotype has been described in several reports[12,13,21]. Cytogenetic and molecular studies are
crucial in these cases in rendering an accurate diagnosis.
DSRCT can have many morphologic variations[22-24].

WCCR|www.wjgnet.com

In our case, focal rhabdoid differentiation was identified on EM. However, the nuclear expression of SNF5(INI1/BAF47) was preserved in the tumor cells, which
did not support a diagnosis of rhabdoid tumor. The
ultrastructural features of DSRCT include intracellular
whirls and packets of intermediate filaments that usually
fill the cytoplasm and displace the nucleus, while entrapping cytoplasmic organelles within the filaments[25-27].
Rhabdoid differentiation, as well as focal areas with increased nuclear atypia, has been previously described in
DSRCT [28]. Although DSRCT usually has a desmoplastic
stroma, this was not present in our case. Prominent vascular proliferation can be seen in DSRCT, as in our case,
and the differential diagnosis of infiltrating glomus tumor
may be entertained. However, infiltrating glomus tumor
typically expresses smooth muscle actin and variably desmin. Other morphologic variations previously described
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Figure 2 Immunohistochemical and ultrastructural features of abdominal mass. Tumor cells exhibited strong diffuse cytoplasmic vimentin expression (A), diffuse membranous CD56 expression (B), cytoplasmic and membranous desmin expression (C), and nuclear INI-1 reactivity (SNF-5/BAF47) with tumor cells and nonneoplastic cells. Electron microscopy (E, F) showed closely apposed tumor cells with irregular nuclear outlines and heterochromatin. There were intermixed tumor
cells with aggregates and whirls of intermediate filaments (arrows) that displaced the nuclei and entrapped organelles.

in DSRCT, such as signet ring-like appearance, “zellballen” pattern, tubular-like structure or papillary areas were
not identified in our case[23,29].
Interestingly, our case not only had an unusual immunohistochemical profile, but also a unique karyotype. Cytogenetic study showed translocation t(11;22)(p13;q12),
which is characteristic of DSRCT, and an additional
translocation t(1;15)(q11;p11.2). Even though the characteristic EWSR1/WT1 translocation can be detected
by reverse transcription polymerase chain reaction (RTPCR), cytogenetic testing is necessary to detect tumordefining translocations, novel translocations and complex
karyotypic aberrations. Of note, the INI-1 (hSNF5) gene
is located at 22q11.2 in close proximity to EWSR1. This
close proximity may have led to dysregulation of the
IN1-1 gene function without loss of INI-1 gene protein
expression. Rhabdoid tumors without INI-1 gene loss
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or mutation and expression of INI-1 gene protein have
been reported[30]. These rhabdoid tumors have loss or
mutation of SMARCA4 (19p13.2) which dysregulates a
signaling pathway downstream from INI-1 gene protein
function. In an extensive search of the English language
literature, the t(1;15)(q11;p11.2) has not been previously
reported in pediatric neoplasia. Of interest, translocations
involving 1q11 have been reported in myelodysplastic
syndromes. The pericentromeric region of chromosome
1 is an unstable region involved in several chromosomal
rearrangements. A possibility is that the heterochromatin of chromosome 1 may have a silencing effect, or
otherwise interfering effect, with genes present in the
region involved in the translocation. Few myelodysplastic
syndrome cases with a der(1;15) translocation have been
reported[31].
In the present case, infrequent tumor cells also showed
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tetraploid clonal evolution, which is common in many
tumors and has been previous reported in DSRCT[32]. Our
hypothesis is that the unusual immunohistochemical profile in our case was due to the complex karyotype. It is debatable if the tumors with complex karyotype should still
be called DSRCT or a new category of “gray zone small
blue cell tumor” should be created in the future. Currently,
no standard oncologic therapy is available for DSRCT and
the prognosis is dismal even with multimodality oncologic
therapy[33-35]. The 5-year survival rate is approximately
15%[35]. The prognosis significance of DSRCT with complex karyotype is currently unclear.
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An 8 years old male with no known significant past medical history presented
with 1 wk history of vague abdominal pain.
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The child was afebrile, had regular bowel movements, tolerated a regular diet,
and denied nausea and vomiting. Physical examination showed a mildly distended abdomen without a readily palpable mass.
Electronic computer X-ray tomography technique of the abdomen and pelvis
revealed a 17-cm heterogeneously enhancing complex cystic lesion, which displaced the colon and small intestine laterally and superiorly.
The authors describe a case of desmoplastic small round cell tumor with an
atypical immunohistochemical profile and rhabdoid-like tumor cells on electron
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This case is a diagnostic challenge because of atypical immunohistochemical
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Bowel mesentery (meso-appendix) microcystic/reticular
schwannoma: Case report and literature review
Shao-Xian Tang, Yi-Hua Sun, Xian-Rong Zhou, Jian Wang
reticular schwannoma arising in the meso-appendix. Albeit very rare, microcystic/reticular schwannoma should
be included in the differential diagnosis of appendiceal
tumors.
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Core tip: Microcystic/reticular schwannoma is a recently
described variant of schwannoma with a predilection
for the gastrointestinal (GI) tract. The striking reticular
growth pattern and myxoid background may cause confusion with several other tumors commonly seen in the
GI tract, in particular a gastrointestinal stromal tumor
with prominent myxoid change and a signet ring cell carcinoma, especially on small biopsies. Herein we report
for the first time a microcystic/reticular schwannoma
arising primarily in the meso-appendix to highlight its existence and enhance pathologist’s and clinician’s awareness of this under-recognized variant of schwannoma so
as to avoid misdiagnosis and mistreatment.

Abstract
Microcystic/reticular schwannoma is a recently described variant of schwannoma with a predilection for
the gastrointestinal tract. Due to overlapping features
with other tumors, unawareness of this tumor type
may lead to diagnostic and therapeutic pitfalls. We
here report a case of microcystic/reticular schwannoma
arising in the meso-appendix of a 43-year-old woman.
The tumor was incidentally discovered by computed
tomography scan for unrelated reasons. A laparoscopic
operation was performed shortly after admission. Histological examination revealed a circumscribed tumor
with a striking microcystic and cribriform architecture.
Immunohistochemically, the tumor cells were diffusely
positive for S100 protein, glial fibrillary acid protein and
protein gene product 9.5, which were consistent with
a peripheral nerve sheath tumor. The patient remains
well with no signs of recurrence at a 10-mo follow-up.
To our knowledge, this is the first case of microcystic/
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INTRODUCTION
Schwannoma usually arises in the subcutaneous tissue
of the distal extremities or the head and neck region of
adult patients with no sex predilection. Occasionally,
the tumor may also involve a wide variety of anatomic
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matosis type 1 (NF1) or type 2 (NF2). With a suspicion
of a gastrointestinal stromal tumor (GIST) or a leiomyoma, the patient was admitted for scheduled surgery.
During laparoscopic operation, a solid well-circumscribed
mass was found in the distal end of the meso-appendix,
measuring approximately 4 cm in diameter. The patient
recovered uneventfully after surgery and is now well with
no evidence of recurrence at a 10-mo follow-up.
Pathological findings
The submitted specimen consisted of white to gray fragmentary tissues measuring 4.0 cm × 4.0 cm × 1.9 cm in
volume. It had a homogeneous gelatinous texture, showing no features of necrosis, hemorrhage or cystic degeneration. At scanning magnification, the tumor was well
circumscribed and surrounded by a thin fibrous capsule
(Figure 2A). It was composed of relatively alternating
fibrillary and myxoid areas (Figure 2B). There was transition between these two areas. Tumor cells were spindleshaped with eosinophilic cytoplasm and ovoid or tapered
nuclei harboring small inconspicuous nucleoli. They had
generally bland appearance without nuclear pleomorphism or degenerative atypia. Mitotic figure was scarce
with less than 3/50 HPF. In fibrillary areas, the tumor
cells were generally arranged in irregular fascicles with no
palisading or Verocay body formation, whereas in myxoid
areas, they were arranged in anastomosing or intersecting
strands creating a striking lace-like or microcystic growth
pattern (Figures 2C and D). In focal areas, remarkable
perivascular lymphocytic aggregates were present.
Immunohistochemistry was performed on paraffinembedded sections using the standard EnVision method.
The tumor cells showed diffuse and strong nuclear and
cytoplasmic staining of S100 protein (Figure 3A). They
were also positive for glial fibrillary acid protein (GFAP)
and protein gene product 9.5 (PGP9.5) (Figure 3B). Focal staining was also found with CD117. MIB-1 showed
low proliferative activity with index less than 1%. A few
CD34 positive cells were observed among the stromal
cells, indicating the presence of fibroblast or perineurial cells within the tumor. Tumor cells were all negative
for CD57, DOG1, desmin, alpha smooth muscle actin,
pancytokeratin (AE1/AE3), epithelial membrane antigen
(EMA), synaptophysin, CD31 and P53.
We did sequencing analysis of exons 9, 11, 13, and 17
of c-KIT gene to exclude the possibility of GIST. Polymerase chain reaction assays were carried out using oligonucleotide primer pairs as previously described. Direct
sequencing was performed on the ABI Prism 310 DNA
sequencer. The result demonstrated that the tumor did
not harbor c-KIT gene mutation.

Figure 1 Computed tomography scan of the abdomen revealing a wellcircumscribed mass (arrow) with isodensity located distal to the appendix.

sites, including the mediastinum, gastrointestinal tract,
retroperitoneum, spinal cord, cerebellopontine angle and
bone. Apart from those arising in the setting of neurofibromatosis type 2 (NF2), most schwannomas are solitary
and sporadic lesions, although a small percentage of
cases are associated with von Recklinghausen’s disease.
The typical schwannoma is characterized by a biphasic
pattern composed of alternating Antoni A and Antoni
B areas. In addition to the classic type, approximately
11 morphological variants have been recognized. These
variants include ancient (degenerated) schwannoma[1],
cellular schwannoma[2], plexiform schwannoma[3], melanotic schwannoma[4,5], epithelioid schwannoma[6], hybrid
schwannoma/neurofibroma[7], hybrid schwannoma/perineurioma[8], gastrointestinal schwannoma[9], neuroblastoma-like schwannoma[10], lipoblastic schwannoma[11], and
microcystic/reticular schwannoma[12]. Frankly speaking,
these variants simply represent the morphological heterogeneity in schwannoma with no distinct relationship to
the clinical behavior. Nevertheless, unawareness of these
rare variants will lead to diagnostic pitfalls and risk of
mistreatment of the patients. We present here a case of
microcystic/reticular schwannoma arising in the vermiform appendix, a unique site that has not been described
before. The clinical and pathological features of all 13
cases of microcystic/reticular schwannoma originated in
the gastrointestinal tract were summarized.

CASE REPORT
Clinical findings
A 43-year-old woman presented with a pelvic mass which
was incidentally discovered by computed tomography
(CT) scan during a check-up for mild abdominal pain.
On physical examination, the abdomen was soft and flat
with no tenderness on deep palpation and no palpable
mass could be identified. However, CT scan revealed an
isodense mass in the right lower quadrant, measuring 4.5
cm × 3.4 cm × 4.6 cm in size (Figure 1). Slow and persistent enhanced signal was observed following administration of contrast. Her medical history was unremarkable.
There was no clinical manifestation of either neurofibro-
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DISCUSSION
Microcystic/reticular schwannoma is a rare variant of
schwannoma. Including the current case, only 22 cases
have been reported in the literature[12-21]. Due to its rarity, this tumor type has remained under-recognized. As
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Figure 2 Pathological findings (Hematoxylin-eosin staining). A: Low power showing a thin fibrous capsule at the periphery (arrow) (× 20); B: Prominently myxoid
areas (ellipse) (× 40); C: High magnification illustrating lacelike (arrow) (× 200); and D: Microcystic (ellipse) (× 100) arrangement of tumor cells.

A

B

Figure 3 Immunohistochemical staining (EnVision method). A: S100 protein (× 100); B: Protein gene product 9.5 (× 100).

there are overlapping features with a wide variety of
neoplasms, this tumor type may be misdiagnosed and
potentially lead to mistreatment of the patients. Therefore, enhanced awareness of its characteristic features is
imperative for pathologists to avoid diagnostic pitfalls. To
enhance the recognition, we present here an additional
case of microcystic/reticular schwannoma and undertake
a brief review of the literature.
Taking the current case into account, there are 13
cases of microcystic/reticular schwannoma arising primarily in the gastrointestinal tract, accounting more than
a half of all cases. The overall median and average ages
of patients with gastrointestinal microcystic/reticular
schwannoma at diagnosis were 68 years and 66 years,
respectively (range, 32-93 years). There was a predilec-
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tion for female patients, with a male/female ratio of 1:3.3
(Table 1). Clinically, the majority of patients presented
with an asymptomatic mass discovered incidentally by
imaging examinations during routine check-up or at
operation for other unrelated reasons. A few patients
complained of indigestion, bowel habit change or epigastric pain[13,16]. Occasionally, the tumor appeared as an
intestinal polypoid lesion at colonoscopy[12,14]. To date,
none has clinical evidence of NF1 or NF2. The tumors
ranged in size from 0.4 to 4.0 cm (median, 1.3 cm; mean,
1.5 cm). With regard to the site, 4 cases occurred in the
colon, 3 cases in the small intestine, 2 cases in the cecum, 2 cases in the stomach, and 1 case each in the rectum and meso-appendix.
Except for the 4 tumors showing focal infiltration
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Table 1 Summary of patients with gastrointestinal microcystic/reticular schwannoma
Ref.

Sex/age (yr)

Location

Size (cm)

Symptoms

Gross appearance

Outcome (mo)

Liegl et al[12]

F/73

Rectum

0.85

Asymptomatic

Died at 361

Liegl et al[12]

F/72

Stomach

2.0

Asymptomatic

Liegl et al[12]

M/68

Cecum

0.4

Asymptomatic

Liegl et al[12]

F/93

Jejunum

1.6

Asymptomatic

Liegl et al[12]

M/78

Small intestine

0.8

Asymptomatic

Lee et al[13]

F/32

Ascending colon

1.4

Bowel habit change

Agaimy et al[14]

F/67

Cecum

1.0

A polyp at colonoscopy

Agaimy et al[14]
Kienemund et al[15]

F/67
F/70

Mid-jejunum
Sigmoid colon

2.2
0.7

Incidental finding
UA

Kienemund et al[15]
Chetty et al[16]

F/70
F/63

Sigmoid colon
Stomach

1.3
1.9

UA
Epigastric pain

Trivedi et al[18]

M/61

Sigmoid colon

0.7

Incidental finding

Our case

F/43

Meso-appendix

4.0

Incidental finding

Circumscribed, not
encapsulated
Circumscribed, not
encapsulated
Circumscribed with
focal infiltration
Circumscribed, not
encapsulated
Circumscribed with
focal infiltration
Circumscribed with
focal infiltration
Circumscribed with
focal infiltration
UA
Circumscribed, not
encapsulated
UA
Circumscribed, not
encapsulated
Circumscribed, not
encapsulated
Circumscribed and
encapsulated

ANED at 24
ANED at 24
ANED at 7
“Recent case”
UA
ANED at 12
ANED at 2
UA
UA
ANED at 60
ANED at 24
ANED at 10

1

Died of metastatic colon carcinoma; ANED: Alive with no evidence of disease; UA: Unavailable.

between smooth muscle fibers or extending into the mucosa[12-14], the other gastrointestinal microcystic/reticular
schwannomas were all well circumscribed. On histology,
microcystic/reticular schwannoma differs from a classic schwannoma in many ways. The former lacks the
distinctive features that are typically noted in a classic
schwannoma, namely alternating areas of Antoni A and
Antoni B, presence of palisading or Verocay bodies, aggregates of foamy histiocytes, and hyalinized blood vessels. The hallmark of microcystic/reticular schwannoma
is the presence of a striking reticular and microcystic
architecture, a feature not observed in any other variants
of schwannoma.
Regardless of the preferential location in the gastrointestinal tract, microcystic/reticular schwannoma is different from another variant of so-called gastrointestinal
schwannoma[9]. Gastrointestinal schwannoma is relatively
more common than microcystic/reticular schwannoma.
This type of schwannoma tends to occur in the stomach, although intestines can be occasionally involved.
Histologically, it is composed of spindled Schwann cells
displaying frequently a microtrabecular or microfascicular
pattern and characterized by a peritumoral lymphocytic
cuff. Although focal myxoid change can be observed in a
few gastrointestinal schwannomas, prominent microcystic
pattern is never seen.
Besides variants of schwannoma, there are other types
of benign peripheral nerve sheath tumor occurring in the
gastrointestinal tract which may cause confusion among
them. These tumors include perineurioma and hybrid
schwannoma/perineurioma. Perineurioma is composed
of bland spindle cells with long bipolar cytoplasmic pro-
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cesses embedded in fine collagenous stroma which sometimes appears myxoid[22]. The typical feature of “pseudoonion bulb” arrangement of tumor cells around a central
axon will help arrive at a correct diagnosis. However, the
reticular variant of perineurioma may present diagnostic
dilemma. This unusual morphologic variant occurs preferentially in the soft tissue with no case of gastrointestinal origin documented[23]. Immunostaining with a panel
of antibodies including EMA, claudin-1, S100 protein
and GFAP will facilitate the differential diagnosis. Hybrid
schwannoma/perineurioma is a benign tumor consisting of intimately mixed components of plump spindled
Schwann cells and slender perineurial cells. This novel
type of peripheral nerve sheath tumor can also occur
in the gastrointestinal tract[8]. However, tumor cells are
frequently arranged in a storiform or fascicular pattern
and the stroma rarely undergoes myxoid change. Double
immunostaining of S100 protein and EMA can clearly
highlight the two components.
Occasionally, GIST may have myxoid change. Although the majority of GIST arise in stomach and intestines, involvement of appendix is not uncommon[24].
Indeed, it has been acclaimed that GIST represents
the most common type of appendiceal mesenchymal
tumors[25]. As the treatment varies greatly, a distinction
between GIST and microcystic/reticular schwannoma
is warranted. Appendiceal GISTs are usually incidental
findings. Some cases may masquerade as appendicitis.
Microscopically, they are indolent tumors composed of
spindle cells with prominent extracellular collagen globules, known as skeinoid fibers. Immunohistochemically,
appendiceal GISTs are ubiquitously positive for CD117
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are typically noted in a classic schwannoma, such as alternating areas of Antoni
A and Antoni B, presence of palisading or Verocay bodies, aggregates of foamy
histiocytes, and hyalinized blood vessels. The hallmark of this rare variant is the
presence of a striking reticular and microcystic architecture which may cause
confusion with other neoplasms.

and DOG1, whereas the staining of S100 protein is consistently negative. It is worthy to note that focal immunoreactivity of CD117 can be observed in a minority of
microcystic/reticular schwannoma. However, the absence
of KIT or PDGFRA gene mutation denies the diagnosis
of GIST.
As abovementioned, most cases of microcystic/reticular schwannoma were well circumscribed. However, a
few tumors showed focal infiltration between the smooth
muscle fibers of the muscularis mucosa, between the
colonic crypts, or extended into the mucosa[12-14]. The epithelioid morphology, signet ring cell appearance of the
tumor cells in some cases together with a myxoid background may cause confusion with poorly differentiated
adenocarcinoma or signet ring cell carcinoma[12,18]. Of
note, the so-called signet ring cell gastric schwannoma
described by Tozbikian et al[26] in 2008, in our opinion,
represents a morphologic spectrum of microcystic/reticular schwannoma. Erroneous diagnosis of a benign
microcystic/reticular schwannoma as a malignant signet
ring cell carcinoma will lead to inappropriate treatment
of the patients. The absence of nuclear atypia and negativity for epithelial markers allow the differentiation of
microcystic/reticular schwannomas from carcinomas.
In summary, we reported for the first time a microcystic/reticular schwannoma arising primarily in the
vermiform appendix. Although very rare, microcystic/reticular schwannoma represents a unique and distinctive
morphological variant of schwannoma with a benign
clinical course. Enhanced awareness of its characteristic
features will facilitate the differential diagnosis from a
wide variety of neoplasm with overlapping features.

Experiences and lessons

This case was initially considered to be a GIST. However, the strong immunostaining of S100 protein and GFAP suggested a peripheral nerve sheath
tumor. The striking microcystic/reticular arrangement of the tumor cells helped
to recognize the lesion as a special variant of schwannoma which was recently
described.

Peer review

This article represents the first report of a microcystic/reticular schwannoma
arising primarily in the vermiform appendix. Increased awareness of this special
variant of schwannoma may help to avoid diagnostic pitfalls. More case reports
are needed to further expand the clinical spectrum of the disease.

REFERENCES
1
2

3

4

5

6

COMMENTS
COMMENTS
Clinical diagnosis

The patient was incidentally found to have a pelvic mass by computed tomography (CT) scan during a check- up for mild abdominal pain.

7

The characteristic features in immunohistochemistry may facilitate the differentiation of microcystic/reticular schwannoma from a variety of tumors with
overlapping features.

8

Differential diagnosis

Laboratory diagnosis

Immunohistochemically, the tumor cells showed diffuse and strong nuclear and
cytoplasmic staining of S100 protein and glial fibrillary acid protein (GFAP),
compatible with a peripheral nerve sheath tumor.

9

Imaging diagnosis

CT scan revealed an isodense mass in the right lower quadrant which was suspected to be a gastrointestinal stromal tumor (GIST) or a leiomyoma.

10

The well-circumscribed tumor was composed of relatively alternating fibrillary
and myxoid areas, creating a distinctive lacelike and microcystic growth pattern.

11

Pathological diagnosis
Treatment

At laparoscopic surgery, the solid mass of the meso-appendix was excised and
no adjuvant treatment was applied after surgery.

12

Related reports

Thirteen cases of gastrointestinal microcystic/reticular schwannoma have been
reported, most of which are located in the wall of the gastroenterologic tract.
This is a first case of a microcystic/reticular schwannoma arising primarily in the
vermiform appendix.

13

Term explanation

Although termed as a schwannoma, the tumor lacks the distinctive features that

WCCR|www.wjgnet.com

14

57

Dahl I. Ancient neurilemmoma (schwannoma). Acta Pathol
Microbiol Scand A 1977; 85: 812-818 [PMID: 602768]
Casadei GP, Scheithauer BW, Hirose T, Manfrini M, Van
Houton C, Wood MB. Cellular schwannoma. A clinicopathologic, DNA flow cytometric, and proliferation marker study
of 70 patients. Cancer 1995; 75: 1109-1119 [PMID: 7850709]
Kao GF, Laskin WB, Olsen TG. Solitary cutaneous plexiform
neurilemmoma (schwannoma): a clinicopathologic, immunohistochemical, and ultrastructural study of 11 cases. Mod
Pathol 1989; 2: 20-26 [PMID: 2493641]
Carney JA. Psammomatous melanotic schwannoma. A
distinctive, heritable tumor with special associations, including cardiac myxoma and the Cushing syndrome. Am J Surg
Pathol 1990; 14: 206-222 [PMID: 2305928 DOI: 10.1097/000004
78-199003000-00002]
Font RL, Truong LD. Melanotic schwannoma of soft tissues.
Electron-microscopic observations and review of literature.
Am J Surg Pathol 1984; 8: 129-138 [PMID: 6703189 DOI: 10.109
7/00000478-198402000-00007]
Kindblom LG, Meis-Kindblom JM, Havel G, Busch C. Benign epithelioid schwannoma. Am J Surg Pathol 1998; 22:
762-770 [PMID: 9630185 DOI: 10.1097/00000478-199806000-0
0015]
Feany MB, Anthony DC, Fletcher CD. Nerve sheath tumours
with hybrid features of neurofibroma and schwannoma: a
conceptual challenge. Histopathology 1998; 32: 405-410 [PMID:
9639114 DOI: 10.1046/j.1365-2559.1998.00419.x]
Yang X, Zeng Y, Wang J. Hybrid schwannoma/perineurioma: report of 10 Chinese cases supporting a distinctive
entity. Int J Surg Pathol 2013; 21: 22-28 [PMID: 22832113 DOI:
10.1177/1066896912454566]
Hou YY, Tan YS, Xu JF, Wang XN, Lu SH, Ji Y, Wang J, Zhu
XZ. Schwannoma of the gastrointestinal tract: a clinicopathological, immunohistochemical and ultrastructural study of
33 cases. Histopathology 2006; 48: 536-545 [PMID: 16623779
DOI: 10.1111/j.1365-2559.2006.02370.x]
Fisher C, Chappell ME, Weiss SW. Neuroblastoma-like
epithelioid schwannoma. Histopathology 1995; 26: 193-194
[PMID: 7737668 DOI: 10.1111/j.1365-2559.1995.tb00654.x]
Plaza JA, Wakely PE, Suster S. Lipoblastic nerve sheath tumors: report of a distinctive variant of neural soft tissue neoplasm with adipocytic differentiation. Am J Surg Pathol 2006;
30: 337-344 [PMID: 16538053]
Liegl B, Bennett MW, Fletcher CD. Microcystic/reticular
schwannoma: a distinct variant with predilection for visceral locations. Am J Surg Pathol 2008; 32: 1080-1087 [PMID:
18520439 DOI: 10.1097/PAS.0b013e318160cfda]
Lee SM, Goldblum J, Kim KM. Microcystic/reticular
schwannoma in the colon. Pathology 2009; 41: 595-596 [PMID:
19900114 DOI: 10.1080/00313020903071512]
Agaimy A, Märkl B, Kitz J, Wünsch PH, Arnholdt H, Füzesi

February 8, 2015|Second Edition|

Tang SX et al . Microcystic/reticular schwannoma of the appendix

15

16

17

18

19

20

L, Hartmann A, Chetty R. Peripheral nerve sheath tumors of
the gastrointestinal tract: a multicenter study of 58 patients
including NF1-associated gastric schwannoma and unusual
morphologic variants. Virchows Arch 2010; 456: 411-422
[PMID: 20155280 DOI: 10.1007/s00428-010-0886-8]
Kienemund J, Liegl B, Siebert F, Jagoditsch M, Spuller E,
Langner C. Microcystic reticular schwannoma of the colon.
Endoscopy 2010; 42 Suppl 2: E247 [PMID: 20931464 DOI:
10.1055/s-0030-1255606]
Chetty R. Reticular and microcystic schwannoma: a distinctive tumor of the gastrointestinal tract. Ann Diagn Pathol
2011; 15: 198-201 [PMID: 20952291 DOI: 10.1016/j.anndiagpa
th.2010.02.011]
Liegl B, Bodo K, Martin D, Tsybrovskyy O, Lackner K, Beham A. Microcystic/reticular schwannoma of the pancreas:
a potential diagnostic pitfall. Pathol Int 2011; 61: 88-92 [PMID:
21255185 DOI: 10.1111/j.1440-1827.2010.02614.x]
Trivedi A, Ligato S. Microcystic/reticular schwannoma
of the proximal sigmoid colon: case report with review of
literature. Arch Pathol Lab Med 2013; 137: 284-288 [PMID:
23368873 DOI: 10.5858/arpa.2011-0386-CR]
Lau PP, Yau DT, Lau WH, Mak LS, Chan JK. Multinodular
reticular schwannoma in the head and neck region: a potential diagnostic pitfall. Int J Surg Pathol 2013; 21: 54-58 [PMID:
22744964 DOI: 10.1177/1066896912451325]
Li BZ, Wang JW, Wei HQ. Microcystic/reticular schwannoma occurring in cervical spine: report of a case with literature review. Zhonghua Binglixue Zazhi 2010; 39: 396-399

21

22

23

24

25

26

[PMID: 21055157]
Pang JM, Mahar A, Shannon K, Kench J, Chan C, Gupta R.
Reticular and microcystic schwannoma of the parotid gland.
Pathology 2013; 45: 96-98 [PMID: 23222248 DOI: 10.1097/
PAT.0b013e32835be3ec]
Hornick JL, Fletcher CD. Intestinal perineuriomas: clinicopathologic definition of a new anatomic subset in a series of
10 cases. Am J Surg Pathol 2005; 29: 859-865 [PMID: 15958849
DOI: 10.1097/01.pas.0000154130.87219.2c]
Graadt van Roggen JF, McMenamin ME, Belchis DA,
Nielsen GP, Rosenberg AE, Fletcher CD. Reticular perineurioma: a distinctive variant of soft tissue perineurioma. Am J
Surg Pathol 2001; 25: 485-493 [PMID: 11257623 DOI: 10.1097/
00000478-200104000-00008]
Agaimy A, Pelz AF, Wieacker P, Roessner A, Wünsch PH,
Schneider-Stock R. Gastrointestinal stromal tumors of the
vermiform appendix: clinicopathologic, immunohistochemical, and molecular study of 2 cases with literature review.
Hum Pathol 2008; 39: 1252-1257 [PMID: 18547614 DOI:
10.1016/j.humpath.2007.12.016]
Miettinen M, Lasota J. Gastrointestinal stromal tumors:
pathology and prognosis at different sites. Semin Diagn
Pathol 2006; 23: 70-83 [PMID: 17193820 DOI: 10.1053/
j.semdp.2006.09.001]
Tozbikian G, Shen R, Suster S. Signet ring cell gastric
schwannoma: report of a new distinctive morphological
variant. Ann Diagn Pathol 2008; 12: 146-152 [PMID: 18325478
DOI: 10.1016/j.anndiagpath.2006.12.004]

P- Reviewers: Roeb E, Sipos F

WCCR|www.wjgnet.com

58

S- Editor: Ma YJ L- Editor: A
E- Editor: Wang CH

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

NEOPLASMS BY HISTOLOGIC TYPE

Multilevel oblique corpectomies as an effective surgical
option to treat cervical chordoma in a young girl
Roberto Delfini, Daniele Marruzzo, Roberto Tarantino, Nicola Marotta, Alessandro Landi
Roberto Delfini, Daniele Marruzzo, Roberto Tarantino,
Nicola Marotta, Alessandro Landi, Department of Neurology
and Psychiatry, Division of Neurosurgery, University of Rome
“Sapienza”, 00168 Rome, Italy
Author contributions: Delfini R, Landi A, Marotta N, Marruzzo
D and Tarantino R performed the surgery; Marruzzo D and Landi
A contributed to the conception and design, acquisition, analysis and interpretation of data; Delfini R and Landi A drafted the
article and revised it critically for important intellectual content;
Delfini R and Landi A approved the final version to be published.
Correspondence to: Alessandro Landi, MD, PhD, Department
of Neurology and Psychiatry, Division of Neurosurgery, University of Rome Sapienza, Viale del Policlinico 155, 00168 Rome,
Italy. dott.alessandro.landi@gmail.com
Telephone: +39-06-49979105 Fax: +39-06-49979105
Received: October 30, 2013 Revised: January 2, 2014
Accepted: January 17, 2014
Published online: February 8, 2015

Core tip: In young patients, chordomas are rare and
unpredictable. Despite this, the treatment of choice remains the total resection, as much as possible, followed
by proton beam radiation. When there is a precarotid
and retrocarotid extension, the removal by a multilevel
oblique corpectomy seems to be a feasible and safe
surgical technique.
Original sources: Delfini R, Marruzzo D, Tarantino R, Marotta
N, Landi A. Multilevel oblique corpectomies as an effective
surgical option to treat cervical chordoma in a young girl. World J
Clin Cases 2014; 2(3): 57-61 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i3/57.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i3.57

INTRODUCTION

Abstract

Chordomas are malignant tumors arising from notochordal remnants and are the most frequent tumors of the spine
after plasmacytomas. Only 6% of chordomas are localized
at cervical level[1,2]. The treatment of choice is total resection, or removing as much as possible of the tumor, followed by proton beam radiation. As emphasized in previous studies, total resection and, in particular, en bloc removal
are not always possible, especially in the upper cervical localization and when the tumor englobes the epidural space
(as in our case). This is a consequence both of the fact that
the cervical chordoma infiltrates the nearby structures and
that the margins of the total resection include unresectable structures. In young patients, chordomas are rare and
unpredictable. We describe a rare case of an extensive cervical chordoma in a 14-year-old girl treated simultaneously
by a precarotid and retrocarotid approach.

Chordomas are malignant tumors arising from notochordal remnants. They are the most frequent tumors
of the spine after plasmacytomas. Only 6% of chordomas are localized to the cervical level. In young patients, chordomas are rare and unpredictable. Despite
this, the treatment of choice remains the total resection, as much as possible, followed by proton beam radiation. This case was managed using a precarotid and
retrocarotid approach at the same time. The tumor was
completely resected with the edges free from disease.
The cervical spine was stabilized with an anterior plating C2-C4. Eighteen months after surgery the patient
is still free from illness. Multilevel oblique corpectomies
are an available and safe option for the treatment of
upper cervical chordomas.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Cervical chordoma; Multilevel oblique corpectomy; Surgery; RXT; Retrocarotid approach
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A 14-year-old girl was referred to our institution with
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Figure 1 Sagittal and axial T2-weighted
magnetic resonance imaging showed diffuse
increased signal of a lesion of C2-C3-C4 with
important retropharyngeal portion.

tumor was classified IB according to the Enneking classification[3]. It was distributed to layers A-F and sectors 4-7
according to the Weinstein Boriani Biagini Classification[4].
Surgical procedure
Surgical strategy consisted of a precarotid and retrocarotid approach during a single operation. The patient was
positioned in the supine position with her head rotated
30° to the right. A presternocleidomastoid longitudinal
skin incision was performed starting from left mastoid
process. Firstly, the precarotid approach was performed
through which the retropharyngeal portion was removed
(Figure 3). Infiltrated bone, the portion around VA and
the epidural space component were removed via the second approach, via multilevel oblique corpectomies. During
surgery we employed ecodoppler monitoring to control
the vertebral artery, as well as the operative microscope
and the cavitron ultrasonic surgical aspirator, to remove
the epidural component of the tumor. The retropharyngeal component was removed by an en bloc excision, while
an intralesional excision was performed to remove the residual tumor. The tumor was completely resected together
with the disease-free borders. A C2-C3 and C3-C4 discectomy with apposition of synthetic bone was performed to
improve and speed up fusion and the cervical spine was
stabilized by means of C2-C4 anterior plating.
A post-operative computed tomography (CT)-scan
confirmed the correct position of the plate and the
screws (Figure 4). The second day after surgery, the patient was free of any neurological deficit and was able to
stand up and started to walk. The patient was discharged
from hospital the seventh day after surgery. Twenty days
after surgery, a post-operative MRI showed total resection
of the tumor. A Shantz cervical collar was fitted for 45 d.
Forty days after surgery, the patient received postoperative

Figure 2 Preoperative coronal computed tomography of the cervical
spine demonstrating an osteolytic process involving vertebral body of C2,
C3 and C4.

cervical pain, dysphagia, hyperreflexia and weakness of
the four limbs for 8 mo. The preoperative magnetic resonance imaging (MRI) showed a lesion of C2-C3-C4 with
marked retropharyngeal and epidural space involvement
(Figure 1). The tumor extended from the C1 anterior
tuberculum as far as the C5 superior plate. Since biopsy
had been performed in another institute via C2-C3-C4
interhemilaminectomy, the definitive result of the biopsy
was not available.
A pre-operative CT showed erosion of the C2-C3-C4
vertebral bodies (Figure 2). An angio-MRI with gadolinium administration pointed out that the left vertebral
artery (VA) was encapsulated and displaced without
reduction of the vessel diameter. The tumor showed a
spare contrast enhancement with gadolinium and in DWI
was hyperintense in DWI sequences. Relating to the clinical and radiological features, there were two diagnostic
hypotheses, either an epidermoid cyst or chordoma. The
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Figure 3 Intraoperative photos shows before
(above) and after (below) en bloc excision of
the retropharyngeal portion. The arrow points to
the hypoglossal nerve.

rare (incidence of 0.51 cases/million), and is generally
slow-growing, radioresistant and has a high tendency of
recurrence[4]. Chordomas arise from remnants of the notochord, especially at the two end portions. 32% of chordomas arise from the clivus, 33% from the spinal cord,
29% from the sacrococcygeal region and just 6% from
the cervical spine[1]. The treatment of choice is en bloc
total resection followed by radiation therapy. The chordoma is sensitive to a high dose of “standard” radiation.
However, the Bragg peak effect of a proton beam is useful for delivering a high radiation dose without damaging
the tissue around the tumor and the spinal cord[1,5]. Total
resection and, above all, en bloc removal are not always
possible, especially in the upper cervical localization and
when the tumor englobes the epidural space (as in our
case). This is a consequence of the fact that the cervical
chordoma infiltrates the nearby structures; moreover,
the margins of the total resection include non-resectable
structures like the vertebral artery. However, as pointed
out by Boriani et al[6], “en bloc removal of a bone tumor is
possible for a tumor arising in the scapula (scapulectomy)
and tibia (above knee amputation), but it is absolutely
impossible for a spinal tumor. In this sense, even if the
spinal cord is sectioned above and below, the epidural
space represents a compartment extending from the skull
to the coccyx. A trial of aggressive chemotherapy is warranted in patients with metastatic chordomas. In the literature[7-9], two protocols were primarily used, consisting
of ifosfamide or imatinib mesylate. Several approaches
for treating upper cervical chordoma have been described
in the literature: the anterior precarotid cervical approach
(bilateral or not); the anterolateral retrocarotid approach;
the transoral approach[10]; and anterior fixation or anterior
and posterior fixation[11].
In the case described here, an anterior precarotid and
an anterolateral retrocarotid (presternocleidomastoid) ap-

A

C2

C3

B

Figure 4 Postoperative axial (A) and sagittal (B) reconstructed computed
tomography scans of the cervical spine shows the oblique corpectomies
and a fixation with an anterior plating C2-C4.

proton beam radiation therapy. A clinical and radiological
control, consisting of cervical MRI with gadolinium, was
performed every 6 mo. Twenty days after surgery, the patient returned to school and at present leads a normal life.
Fusion was documented at 40 d. No recurrence or metastasis was observed 48 mo after the operation (Figure 5).

DISCUSSION
Chordoma is a low-grade malignant tumor which is
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Figure 5 T2 (above) and T1 with gadolinium contrast (below) magnetic resonance imaging shows
total resection of the tumor. The arrow underlines
the left vertebral artery.

proach were performed at the same time. The advantages
of this technique were good control of the left vertebral
artery, multilevel oblique corpectomies, removal of the
epidural space component of the chordoma and the possibility of anterior plating. It was impossible to perform
an en bloc excision for the epidural space component because the tumor enclosed the left VA[1]. The procedure
that we performed avoided binding of the VA and injuring the cervical roots, with a better outcome in comparison to some recent works[10,12]. Moreover, only anterior
fixation was necessary because we performed multilevel
oblique corpectomies, thus sparing the posterior structures of the cervical spine. This procedure made it possible to avoid occipitocervical fixation in a 14-year-old
girl and the consequent limitations in movement.
In our opinion, a more aggressive strategy (multiple
spondylectomy), which has a high morbidity, is justified
for the treatment of cervical chordoma because chordomas are tumors whose biological behavior is difficult to
predict. Despite this, the most recent publications[1,10-19]
have shown that there are no important differences between patients operated on using an aggressive strategy
(spondylectomy) and those submitted to corpectomies.
So in our opinion, multilevel oblique corpectomies seem
to be a feasible and safe surgical technique to treat a cervical chordoma.

Imaging diagnosis
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Core tip: Chromaffin cell tumors are very rare tumors,
the majority of which derive from catecholamine secreting cells in the adrenal glands. Extra-adrenal paragangliomas comprise around 15% of chromaffin cell tumors; they usually arise from sympathetic paraganglia
throughout the body. We present a very rare case with
the location and presentation of a paraganglioma arising at the renal hilum splaying the renal artery and vein
and causing vascular compromise to the left kidney.
Original sources: Abou Yehia ZA, Sayyid RK, Haydar AA. Renal hilar paraganglioma: A case report. World J Radiol 2014; 6(1):
15-17 Available from: URL: http://www.wjgnet.com/1949-8470/
full/v6/i1/15.htm DOI: http://dx.doi.org/10.4329/wjr.v6.i1.15

Abstract
Paragangliomas are extra-adrenal pheochromocytomas
that derive from chromaffin cells and arise along the
sympathetic paraganglia in the body. In the majority of
cases, they are secretory tumors and most commonly
present with palpitations. Plasma metanephrines are the
standard screening tests for making the diagnosis which
is confirmed by pathology. Imaging plays a very important role in establishing the diagnosis. However, there is
no specific feature on imaging for paragangliomas; the
vascularity of the tumor should show as hyper-enhancing lesions but this is not always the case. The diagnostic value of PET is yet a matter of debate. We present
a very rare case of a paraganglioma arising at the renal
hilum, splaying the renal artery and vein and causing
vascular compromise to the left kidney. The patient
presented with an atypical presentation of unrelenting
fever that was followed by acute colicky pain. Based on
imaging and blood metanephrine levels, the diagnosis of
paraganglioma was made. Resection of the tumor was
achieved and the patient is now asymptomatic.

INTRODUCTION
Paragangliomas comprise a rare category of chromaffin
cell tumors. They are extra-adrenal pheochromocytomas usually arising along the sympathetic paraganglia in
the body. The rarity of these tumors can easily mislead
the pre-operative diagnosis, leading to a drastic outcome
especially when it arises in atypical locations. There is
no specific well described feature on imaging for paraganglioma; the vascularity of the tumor should reveal a
hyper-enhancing mass but this is not always the case[1].
Despite premedication, a significant percentage of
patients experience considerable intraoperative hemodynamic complications; it is therefore essential to have
a high index of suspicion in making the diagnosis of a
paraganglioma in the light of atypical tumor location
and unspecific symptoms[2].

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

The patient is a previously healthy 32-year-old woman.
She presented with a 10 d history of headache, nausea,
vomiting and generalized weakness, followed by acute
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WCCR|www.wjgnet.com

64

February 8, 2015|Second Edition|

Abou Yehia ZA et al . Renal hilar paraganglioma
A

L

R

24 cm

P

Figure 1 Axial computed tomography scan of the abdomen in the portovenous phase at the level of the kidney. Black double-arrow head points to
hypodense tumor with ring enhancement at the renal hilum. White arrow shows
the displaced renal vein; black arrow shows the compressed renal artery. White
double-arrow head shows anterior renal infarct.

Figure 3 Pathology slide, arrow pointing to synaptophysin positive cells.

in the abdomen, particularly in the vicinity of the aorta and
less commonly in the thorax or head and neck[2,3]. They can
be functional-secreting catecholamines or nonfunctional.
Paragangliomas are secretory in more than 50% of cases,
the majority of which present with palpitations[3,4].
Other typical symptoms include episodic hypertension, headache and diaphoresis. Paroxysmal hypertension is seen only in 50% of these patients[3]. Unspecific
presenting symptoms such as fever and lumbar pain
have been reported with cases of retroperitoneal paragangliomas[4,5]. The laboratory workup of patients with
pheochromocytomas and extra-adrenal paragangliomas
(PPGLs) has conventionally relied on biochemical measurements of tumor secretory products or their metabolites. Histopathology and immunohistochemistry remain
the gold standard for making the definitive diagnosis[6-8].
Approximately 10% of pheochromocytomas and
paragangliomas are malignant; nevertheless, this often
cannot be determined on a biochemical or histological
basis. Malignancy in these tumors is defined by the presence of local invasion on gross or microscopic examination at the time of resection, or much more commonly
by the presence of metastases[6,7,9].
Our patient presented with a 10 d history of headache and fever, followed by acute onset colicky renal pain.
She was tachycardic but her blood pressure was normal
on all measurements taken. The acute pain, in association
with fever, headache, nausea and vomiting, together with
the hypodense mass in the kidney, led us to consider an
infectious ongoing process.
Plasma free metanephrine and normetanephrine or
urine metanephrine are the first screening tests to make
the diagnosis of a paraganglioma[7]. Our patient had elevated plasma metanephrine level with no elevation of
normetanephrine. Imaging studies such as CT or magnetic resonance imaging are essential before surgery for
confirmation and for further assessment of the location,
size and possible metastasis. PET-CT provides precise
anatomic and metabolic information and recently has
become increasingly relied upon. In the initial evaluation
of pheochromocytomas, it was validated that PET-CT
complements other modalities. However, the value of

Figure 2 Positron emission tomography computed tomography
coronal view. Arrow head pointing
to tumor showing peripheral radiotracer uptake.

onset colicky renal pain and low grade fever. Physical
examination was non-remarkable except for tachycardia
(HR: 130-140).
Patient had leukocytosis (WBC: 17000), elevated inflammatory markers (CRP: 11.485 mg/dL, normal: 0-1
mg/dL) and the other tests were unremarkable. CT abdomen revealed a 3.3 cm × 3.3 cm × 2.5 cm mass with hypodense center and ring enhancement at the renal hilum
splaying the renal artery and the renal vein and causing
vascular compromise to the left kidney with secondary
focal lower pole infarction (Figure 1).
Blood metanephrine level was then obtained and
found to be elevated (0.88; normal: less than 0.37). PETCT revealed radiotracer uptake at the periphery of the
mass (Figure 2). CT guided FNA was done and showed
atypical epithelioid malignant cells.
The patient was pre-medicated with an alpha blocker
and underwent surgery four days later for a suspected extra-adrenal pheochromocytoma. Total left nephrectomy
and excision of the mass was done. Pathology revealed a
paraganglioma (Figure 3).
Her post-operative course was uneventful. Her headaches disappeared completely and her pulse returned to
normal, despite discontinuation of the beta blocker.

DISCUSSION
Paragangliomas usually present along the sympathetic chain
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went left nephrectomy and excision of the mass was performed.

PET alone in determining metastatic disease is still vague
due to the rarity of the tumor[6,9,10].
According to the NCCN guidelines, the mainstay of
treatment of paragangliomas is total resection when possible. If not, cytoreductive resection followed by radiation
or systemic chemotherapy should be offered, depending
on the extent of the metastasis[8]. In our case, the left kidney’s compromise by the tumor and the location of the
tumor necessitated a total nephrectomy to be performed.
There was no evidence of vascular invasion and the
symptoms totally disappeared after the resection.
Paragangliomas are more likely to be malignant than
pheochromocytomas (40% vs 10%)[3,7]. According to the
literature, the presence of confluent necrosis and the secretory nature of the tumor, both of which are present in our
patient, are predictors of malignancy[8]. However, the differentiation between malignant and benign paragangliomas
is still debatable and evidence of metastasis is the only definitive criterion to label the tumor as malignant so far[3,8,10].
Surveillance is advised every 6-12 mo in the first 5
years post resection and then annually until 10 years post
resection. In our case, it is recommended to follow up
with history, physical exam and blood pressure measurements, as well as metanephrine levels. Imaging should be
done if needed in case of new clinical findings. Patients
under the age of 45, or those with multifocal, bilateral or
recurrent lesions, are more likely to have a heritable mutation and in these cases, genetic counseling and testing are
recommended, according to NCCN 2013 guidelines[8].

Related reports

The Joynt et al article “Paragangliomas, etiology, presentation and management”
published in 2009 provides a brief but cumulative overview on the case topic.

Term explanation

A paraganglioma is a rare tumor that originate from chromaffin cells of sympathetic chain; it can be found anywhere along the sympathetic chains in the
body.

Experiences and lessons

One lesson that the authors learned from this case is to consider paraganglioma in the differential when a patient presents with vague symptoms and an
abdominal mass.

Peer review

The manuscript presents a rare case of a renal hilar paraganglioma demonstrating the steps to making the diagnosis and it provides some literature review
regarding the management and follow up of such a rare tumor. The case may
not add much to the existing literature but it certainly highlights an original substance to learn from.
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Core tip: Traditionally, an aggressive renal mass with
pulmonary tumor embolism is an entity well described
in renal cell carcinomas. However, renal primitive neuroectodermal tumor (PNET), a rare and aggressive
tumor, can have a similar presentation. The severity
of the clinical manifestations of pulmonary tumor embolism is highly variable and less predictable. Bland
thrombus often mimics tumor emboli in imaging and
histopathology is often confirmatory. Tumoral extension
into the pulmonary artery is not necessarily associated
with pulmonary metastasis. Surgical removal of the
thrombus along with the primary tumor followed by adjuvant chemotherapy may prolong the survival in these
patients.
Original sources: Chinnaa S, Das CJ, Sharma S, Singh P, Seth
A, Purkait S, Mathur SR. Peripheral primitive neuroectodermal
tumor of the kidney presenting with pulmonary tumor embolism:
A case report. World J Radiol 2014; 6(10): 846-849 Available
from: URL: http://www.wjgnet.com/1949-8470/full/v6/i10/846.
htm DOI: http://dx.doi.org/10.4329/wjr.v6.i10.846

Abstract
Peripheral primitive neuroectodermal tumor (PNET)
of the kidney is a rare, aggressive tumor known for
its recurrence and metastatic potential. Despite the
frequency of venous extension to the renal veins and
inferior vena cava, pulmonary tumor embolism at the
initial presentation is not common. We report a case of
22-year-old female with PNET of the kidney who presented with tumor embolism in the inferior vena cava
(IVC) and bilateral pulmonary artery. The patient underwent surgical resection and histopathological analysis confirmed the presence of tumor within the IVC and
pulmonary arteries. The patient received adjuvant chemotherapy and is currently doing well on follow-up.

INTRODUCTION
Peripheral primitive neuroectodermal tumor (PNET)/
Ewing’s sarcoma belongs to the small round cell tumor
family and most commonly occurs in the central nervous system. The rarity of these tumors in the kidneys
and their aggressive nature precludes the necessity for
complete imaging work up for metastasis preoperatively.
Although the radiological features of PNETs are nonspecific, multiphasic computed tomography (CT) with
3D reconstruction can assess for vascular invasion and is
essential prior to embolectomy. Histopathologically, the

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Contrast enhanced computed tomography of abdomen. Corticomedullary phase (A) shows a heterogeneous enhancing mass (arrows) in the right
kidney with invasion into the right renal vein and inferior vena cava (arrow head). Note normally opacified left renal vein (curved arrow); Coronal reconstructed image
(B) shows the intraluminal tumoral filling defect causing expansion of the right renal vein and inferior vena cava (straight arrows) in continuity with primary renal mass.
Tumor thrombus is also seen in right pulmonary artery (curved arrows); Axial contrast-enhanced computed tomography (CECT) of chest (C and D) shows saddle type
filling defect (tumor thrombus) in the bifurcation of main pulmonary artery (arrows in C) and segmental branches of the bilateral pulmonary artery (arrows in D); Axial
CECT of chest in lung window (E) shows wedge shaped patchy consolidation with central lucency in the subpleural region of the posterior segment in the right lower
lobe (arrows) consistent with pulmonary infarct.

differential diagnosis for PNETs is wide since they share
immunophenotypical and genetic similarities with other
small round cell tumors.

crosis (Figure 1A). It was a mass with extension into the
renal pelvis. There was no infiltration into the perinephric
fat or adjacent organs. Coronal contrast-enhanced CT
(CECT) images demonstrated the vascular extension of
the tumor mass expanding the lumen of right renal vein
and suprarenal part of inferior vena cava (Figure 1B).
The presence of contour abnormality of the vessel with
area of contact of the tumor exceeding more than 50%
of the circumference of the vessel raised suspicion of
vascular invasion. The left kidney and left renal vein were
normal. Contrast enhanced CT of the chest showed a
saddle type non occlusive filling defect in the main pulmonary artery with extension noted into the segmental
branches bilaterally (Figure 1C and D). Pleural based
patchy consolidation with central lucency was noted in
the posterior segment of the right lower lobe (Figure 1E).
Considering the shape, location and nature of consolidation, wedge shaped pulmonary infarct from the saddle
pulmonary embolism was our first differential compared
to cavitating pulmonary metastasis. No evidence of liver
or bone metastasis was noted in the CT and the bone
scan was normal.
The patient underwent a right radical nephrectomy
with IVC thrombectomy and cardiopulmonary bypass
with pulmonary embolectomy and right atrial thrombectomy under deep hypothermic cardiac arrest (cardioplegia). The tumor was seen infiltrating into the renal sinus
without perinephric extension. Hilar vessels showed tumor emboli in the lumen. Microscopically, the tumor cells

CASE REPORT
A 22-year-old female presented with complaints of right
flank pain and hematuria for six weeks. The patient described the pain as mild, dull, aching and non-radiating.
There were six to seven episodes of gross hematuria
and each episode subsided spontaneously. There was no
history of fever or burning micturition. She was a non
smoker and non alcoholic with no significant family history. Blood hemoglobin levels, renal and liver function
tests were normal. Abdominal ultrasound showed a heterogeneous right renal mass 7.2 cm × 6.3 cm × 3.1 cm
with right renal vein thrombus extending into the inferior
vena cava (IVC). There was no hydronephrosis or dilated
ureter. Contrast enhanced CT of the chest and abdomen
was planned in a helical 256 slice CT scanner (Definition flash, Siemens). After obtaining a non-contrast scan
of the renal mass, a bolus of 80-100 mL of Ⅳ contrast
material (iopromide, ultravist) was administered at a rate
of 2-3 mL/s. Non-contrast CT scan revealed an isohypodense mass arising from the right kidney without
evidence of calcification or hemorrhage. A contrast enhanced CT scan showed a 7.1 cm × 8.2 cm × 4.0 cm inhomogeneous mass with a predominantly non-enhancing
center and peripheral rim enhancement suggestive of ne-
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Figure 2 Photomicrograph showing tumor cells arranged in sheets with interspersed blood vessels and areas of necrosis (H and E × 100, A) with small to
medium sized cells having round nuclei with stipple chromatin and moderate cytoplasm (H and E × 200, B). Diffuse membranous immunopositivity for MIC 2 (IHC
× 200, C), cytoplasmic immunopositivity for neuron specific enolase (NSE) (IHC × 200, D) and cytoplasmic immunopositivity for Synaptophysin (IHC × 200, E) were
also seen. IHC: Immunohistochemistry.

were arranged in nests and small sheets with focal rosette
formation (Figure 2). The cells demonstrated round
nuclei with granular chromatin and scant to moderate
cytoplasm. Immunohistochemical analysis revealed diffuse positivity for MIC-2 and focal positivity for neuron
specific enolase, CD 56 and synaptophysin, while negative for pan CK, chromogranin. MIB-1 labelling index
was 20%-25% at the highest proliferating area. Thrombi
within the atrium, IVC and pulmonary artery revealed
identical histology of the primary tumor. The patient had
an uneventful postoperative period and was started on
adjuvant chemotherapy.

therapeutic response with over a 1 year disease free post
operative period was mentioned in the female patient[4].
Renal PNET mostly presents with nonspecific symptoms such as abdominal pain, palpable masses or hematuria. Imaging features of renal PNET are indistinguishable
from renal cell carcinoma. Although abdominal ultrasound can visualize the thrombus in the renal vein and
suprarenal IVC, contrast enhanced CT is mandatory to
identify the cranial extent of tumor into supradiaphragmatic IVC, atrial chambers and pulmonary artery because
of the surgical implications. Imaging differentiation of a
bland (benign) thrombus and tumor thrombus is necessary because of the high rate of recurrence and dismal
prognosis associated with the latter. Tumor thrombus
causes expansion of the vascular lumen with thread and
streak arterial enhancement and shows continuity with
the primary tumor. Restricted diffusion may also be
noted in the tumor thrombus. Infiltration of the IVC
wall is considered the most specific sign for tumor embolism; however, it is less sensitive and if present, surgical
resection of the involved segment of IVC is necessary[6].
CECT is also useful in providing information about the
loco regional invasion of the tumor and to identify the
presence of metastatic deposits in liver, bone, lungs and
lymph nodes.
Histopathologically, several diagnostic techniques
need to be adopted to differentiate PNET/ES from
other small round cell tumors. Peripheral PNET typically
expresses high amounts of the MIC2 antigen (CD99) and

DISCUSSION
Peripheral primitive neuroectodermal tumor/Ewing’s
sarcoma (PNET/ES) belongs to “Ewing family of tumors” and comprises 1% of all sarcomas[1]. They have
a predilection for the adolescent age group. More commonly, peripheral PNETs are found to arise in the chest
wall and paraspinal regions[2]. Skin, soft tissue and viscera
(kidney, lungs, adrenal) and the retroperitoneum are less
commonly affected[3]. ES/PNET of the kidney with
pulmonary tumor embolism is very unusual, with only
two cases reported to date[4,5]. A similar presentation of
renal PNET with pulmonary embolism was reported in
a 30-year-old male and 21-year-old female patient, with
tumor resection and thrombectomy done in both cases
and later confirmed on histopathology. A good chemo-
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mas and a preoperative biopsy should be done.

exhibits highly characteristic chromosomal translocation [t
(11, 22) (q24; q12)][7]. The most important identifying histological feature to diagnose renal PNET is the presence
of pseudorosettes[8]. Neuron-specific enolase has been
shown to stain positive in 95% of renal PNET cases[8].
EWS gene arrangement, as seen in renal PNET, may also
be observed in a desmoplastic small round cell tumor,
clear cell sarcoma and neuroblastoma[9].
A case of spontaneous regression of metastatic lung
nodules from renal PNET postnephrectomy has been
documented[10]. Pulmonary embolism secondary to vascular invasion does not always cause pulmonary metastasis
as establishment of pulmonary metastasis requires both
mechanical trapping and invasive potential of the tumor
cells[11]. The most common sites of metastasis reported
in the literature are distant lymph nodes, lungs and liver[8].
Despite the combination of surgery, radiotherapy and
chemotherapy, overall 5-year disease-free survival rate for
peripheral PNETs is between 45% and 55%[8].
PNET of the kidney is an uncommon tumor and
its presentation as a pulmonary tumor embolism is extremely rare. Pulmonary infarct needs to be differentiated
from metastasis in such conditions and adequate surgical
resection of both primary tumor and thrombus can result in a better outcome. We suggest that in a young patient presenting with a renal mass invading the renal vein,
a differential diagnosis of PNET needs to be considered
and adequate preoperative imaging to include the chest
is mandatory to rule out pulmonary tumor embolism.

Peer review

The manuscript describes a very interesting presentation of a rare tumor. The
images provided also nicely correlate with the clinical presentation.
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Resection of a cholangiocarcinoma via laparoscopic
hepatopancreato- duodenectomy: A case report
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Ke Chen, Wei-Wei Jin, Erik Matro, Harsha Ajoodhea
the margin of liver parenchyma, pancreas and stomach was negative for metastases. The results suggest
that LHPD is a feasible and safe procedure when performed in highly specialized centers and in suitable
patients with cholangiocarcinoma.
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Core tip: This is the first report of laparoscopic hepatopancreatoduodenectomy (LHPD) for cholangiocarcinoma in the English literature. The patient was treated
with laparoscopic pancreaticoduodenectomy and right
hemihepatectomy. The successful outcome suggests
that LHPD is a feasible and safe procedure when performed in highly specialized centers and in suitable patients with cholangiocarcinoma.
Original sources: Zhang MZ, Xu XW, Mou YP, Yan JF, Zhu
YP, Zhang RC, Zhou YC, Chen K, Jin WW, Matro E, Ajoodhea
H. Resection of a cholangiocarcinoma via laparoscopic hepatopancreato- duodenectomy: A case report. World J Gastroenterol
2014; 20(45): 17260-17264 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i45/17260.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i45.17260

Abstract
Some laterally advanced cholangiocarcinomas behave
as ductal spread or local invasion, and hepatopancreatoduodenectomy (HPD) may be performed for
R0 resection. To date, there have been no reports of
laparoscopic HPD (LHPD) in the English literature. We
report the first case of LHPD for the resection of a
Bismuth Ⅲa cholangiocarcinoma invading the duodenum. The patient underwent laparoscopic pancreaticoduodenectomy and right hemihepatectomy. Child’s
approach was used for the reconstruction. The patient
nd
recovered well with bile leakage from the 2 postopth
erative day and was discharged on the 16 postoperative day with a drainage tube in place which was removed 2 wk after discharge. Postoperative pathology
revealed a well-differentiated cholangiocarcinoma and
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INTRODUCTION
Laparoscopic right hemihepatectomy and pancreaticoduodenectomy are among the most challenging abdominal
surgical procedures[1,2]. To date, there are no reports of
laparoscopic hepatopancreatoduodenectomy (LHPD) in
the English literature. We hereby report the first case of
LHPD in a patient with cholangiocarcinoma.
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Figure 1 Enhanced computed tomography and magnetic resonance cholangiopancreatography findings related to the tumor. A-C: Computed tomography
scan revealed stenosis of the hepatic and upper common bile duct as well as irregular thickening of the common bile duct wall (white arrow); D: Magnetic resonance
cholangiopancreatography showed obstruction of the common bile duct (white arrow).

examination and to rule out metastatic disease. Four additional trocars (one 12 mm, three 5 mm) were inserted
into the left upper flank, left flank, right upper flank, and
right flank quadrants, respectively; these five trocars were
arranged in a V pattern[3].
After a general examination, the tumor was found to
be located in the middle section of the common bile duct
invading the duodenum (Figure 2A). The gallbladder was
dissected from the liver bed and the cystic duct and cystic
artery were isolated and clipped. The anterior wall of the
common bile duct above the cystic duct insertion was
dissected and the tissue appeared to be clear of tumor
invasion. A decision was made to perform a total laparoscopic pancreaticoduodenectomy.
After carefully exposing and preserving the common
hepatic artery, the gastroduodenal artery was dissected
and divided. The inferior border of the pancreatic neck
was dissected and a retropancreatic tunnel was created
above the superior mesenteric vein/portal vein and an
umbilical tape was placed (Figure 2B).
The jejunum was divided approximately 15 cm distal
from the ligament of Treitz with an endoscopic linear stapler and the mesentery was mobilized. The distal duodenum and proximal jejunum were pushed to the right side
of the operative field, under the mesenteric vessels. The
distal stomach was transected with endoscopic linear staplers for standard resection. The pancreas neck was then
divided using a harmonic scalpel. The duodenum and
uncinate process were carefully dissected along the lateral
border of the superior mesenteric artery. The hepatic
artery, the common bile duct and the portal vein were dis-

CASE REPORT
A 61-year-old man presented with the chief complaint
of painless jaundice for 20 d. He denied any history of
liver diseases or diabetes. No superficial lymph nodes
were palpable on physical examination, but palpebral and
bulbar conjunctivae demonstrated mild jaundice. The
remaining physical examination was unremarkable. Routine laboratory tests were as follows: Liver function tests
showed aspartate aminotransferase 103 U/L, alanine
aminotransferase 248 U/L, alkaline phosphatase 422 U/L,
gamma glutamyl transpeptidase 1165 U/L, total bilirubin
103.4 μmol/L, and direct bilirubin 67.4 μmol/L. Levels
of tumor markers (carcinoembryonic antigen, alpha fetoprotein, and carbohydrate antigen 19-9) were within normal ranges. Enhanced computed tomography and magnetic resonance cholangiopancreatography scan revealed
hepatic and upper common bile duct stenosis with intrahepatic bile duct dilatation (Figure 1). Extensive irregular
thickening of the common bile duct wall was also noted.
According to the medical history and the imaging findings, a preoperative diagnosis of cholangiocarcinoma was
promptly established and laparoscopy was performed.
The patient was placed in the supine position with
his head slightly elevated. The surgeon stood on the right
side of the patient and the first assistant stood on the left.
The second assistant holding the laparoscope stood on
the right side, occasionally shifting to the left during the
hepatectomy procedure. One initial 10-mm trocar was inserted below the umbilicus for laparoscopy. A 30-degree
telescope was subsequently inserted for peritoneal cavity
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Figure 2 Key surgical steps of laparoscopic hepatopancreatoduodenectomy. A: The duodenum was invaded by the tumor (white arrow); B: The inferior border of
the pancreatic neck was dissected and a retropancreatic tunnel was created; C: The operative view after laparoscopic pancreaticoduodenectomy. The white arrow head
indicates the opening of the right hepatic duct; arrow indicates the opening of the left hepatic duct; D: Laparoscopic hepatopancreatoduodenectomy was completed.

positive margin again. In order to achieve an R0 resection,
laparoscopic right hemihepatectomy was performed after
informed consent was obtained.
The right liver was fully mobilized. The left hepatic
artery and left portal vein were carefully dissected and
preserved. The right hepatic artery and right portal vein
were ligated and divided. The short hepatic veins were
clamped and severed. An ischemic line was noted on
the liver surface; the hepatic parenchyma was transected
along this demarcation line using a harmonic scalpel and
an endoscopic stapling device. A right hemihepatectomy
was then performed (Figure 2D). The liver specimen was
retrieved through the periumbilical port. Child’s approach
was used for the reconstruction. The first anastomosis
was a duct-to-mucosa pancreaticojejunostomy, with a
stent placed in the pancreatic duct. The seromuscular
layer of the jejunum and the capsule of the pancreas
were secured from the anterior and posterior layers. The
second anastomosis was an end-to-side hepaticojejunostomy; which was stitched with running 3-0 absorbable sutures. The final anastomosis was a side-to-side
gastroenterostomy located 40 cm downstream from the
hepaticojejunostomy (by an endoscopic linear stapler)
and the common enterotomy was closed with 3-0 Vicryl.
One drainage tube was placed near the transection plane
of the liver and the other two silicon drains were placed
adjacent to the anastomoses of the hepaticojejunostomy
and pancreaticojejunostomy.
The operation lasted 600 min and the estimated blood
loss was 450 mL. The patient was sent to a normal ward
after a one day stay in the intensive care unit. On the 2nd

Figure 3 Resected specimen following laparoscopic pancreaticoduodenectomy.

sected. The hepatic hilum was completely skeletonized as
well as the hepatoduodenal ligament. The right hepatic
bile duct and the left hepatic bile duct were separated and
sharply transected (Figure 2C). The resected specimen after laparoscopic pancreaticoduodenectomy was removed
using an endoscopic bag by enlarging the incision at the
periumbilical port (Figure 3). The distal common bile duct
was resected and the specimen was sent for frozen section
which revealed a negative margin for the left hepatic bile
duct and a positive margin for the right hepatic bile duct.
Pneumoperitoneum was reestablished. The residual right
hepatic bile duct was dissected again and a further 0.5 cm
of tissue was resected. Frozen section results revealed a
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T

Figure 4 Bile duct was opened from Vater's ampulla to the proximal duct
stump. Arrow head, left hepatic duct; arrow right, hepatic duct; T, the tumor
had spread from the hepatic portal to the distal part of common bile duct 1.5 cm
from Vater's ampulla.

Figure 5 Specimen of laparoscopic right hemihepatectomy. White arrows
show the right anterior segmental duct and the right posterior segmental duct.

(1) diffusely infiltrating tumors of the entire extrahepatic
bile duct; (2) downward superficial spread; or (3) bulky
nodal metastases of the pancreatoduodenal region. The
case presented here was a Bismuth Ⅲa tumor invading
the duodenum. HPD was deemed the best choice of
treatment and postoperative pathology revealed a successful R0 resection.
Recent progress in laparoscopic technology has broadened the clinical applications of laparoscopy. Many series
of hepatic and pancreatic laparoscopic surgeries have
been reported, and many of these cases were advanced
malignancies with favorable surgical and oncological outcomes. However, laparoscopic right hemihepatectomy
and pancreaticoduodenectomy are still the most difficult
laparoscopic procedures due to the complexity of the
operation (intricate dissection, multiple reconstructions)
and possible intra-operative risks (uncontrollable massive
bleeding and gas embolism). Advanced laparoscopic skills
are in high demand and require a steep learning curve. To
our knowledge this is the first report of LHPD for a cholangiocarcinoma in the English literature.
Advanced laparoscopic hepato-biliary-pancreatic surgery was adopted in 2003 at our institution, and 22 successful laparoscopic pancreaticoduodenectomy had been
performed up until December 2013[1,3,9-11]. Cumulative
attending experience in laparoscopic hepatectomy, hepaticojejunostomy, pancreaticojejuno- stomy and gastroenterostomy is fundamental to performing this extremely
difficult procedure successfully.
Clinical experience gained from the present case
included: (1) Laparoscopy assisted strategic guidance
remains invaluable for tumor staging and evaluation of
treatment options. Therefore, laparoscopic pancreaticoduodenectomy was performed prior to laparoscopic
hemihepatectomy. Fortunately, during the operation, the
frozen section of the left hepatic bile duct was negative;
otherwise the patient would have undergone an R1 resection; (2) Compared with conventional HPD procedures,
this case had less blood loss, fewer postoperative complications, quicker recovery similar to other typical minimally invasive surgery. The magnified visualization of the
anatomy during the operation and pneumoperitoneum
CO2 pressure are probable reasons for the reduced blood

postoperative day, his drainage tube revealed bile leakage.
The amount of bile leakage was 80-100 mL per day and
decreased gradually to 20-30 mL per day two weeks later.
The patient started to take semi-fluid food on the 6th day
after surgery and no obvious intra-abdominal infections
were noted. The two silicon drains were removed and he
was discharged on the 16th postoperative day with the
drainage tube in place. Postoperative pathology revealed a
well-differentiated cholangiocarcinoma invading the duodenum. The tumor had spread to the distal common bile
duct 1.5 cm from Vater’s ampulla (Figure 4). The margin
of liver parenchyma, pancreas and stomach were negative
and 14 lymph nodes were all negative (Figure 5). The last
drainage tube was removed 2 wk after discharge. There
was no complaints during the next 4 mo after surgery.

DISCUSSION
Surgical resection remains the only option for long-term
survival in patients with cholangiocarcinoma. However,
some laterally advanced cholangiocarcinomas behave as
ductal spread or local invasion. The main goal of definitive surgery is R0 resection and in some cases hepatopancreatoduodenectomy (HPD) may be performed. Since researchers reported the first series of HPD cases (5 locally
advanced gallbladder cancers) in 1980, HPD remains
among the most challenging operations for hepatobiliary
surgeons today[4,5]. Despite the poor survival rate and high
morbidity and mortality in the first decade after diagnosis, HPD is persistently performed in several specialized
centers[6]. With recent progress in diagnostic procedures,
surgical techniques and perioperative patient care, many
studies have shown increased long-term survival after this
aggressive procedure. Ebata et al[7] reported 85 HPD procedures performed between 1992 and 2011 with a 5-year
survival rate of 37%, mean blood loss of 2696 mL, and
a rate of major postoperative complications of 77.6%.
In patients with M0 disease, the 5-year survival rate was
54%. The indication for HPD in patients with cholangiocarcinoma is still controversial. Nagino[8] concluded that
HPD should be carried out for the following indications:
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in suitable patients with cholangiocarcinoma.

loss; (3) The 5 trocar approach was utilized for the entire
LHPD. We apply the 5 trocar strategy to perform laparoscopic hepatopancreatobiliary surgery and gastrectomy
routinely including only one 12 mm trocar, which is an
economically feasible and relatively safe procedure; and
(4) During this time-consuming procedure, maintaining
the constancy of the internal environment of the patient
is important. Despite the efforts of the anesthesiologists,
we used a warming device to maintain the patient’s body
temperature. In the late stage of the operation, end-tidal
carbon dioxide partial pressure was as high as 48 mmHg.
We reduced the CO2 pressure to 12 mmHg. During the
operation, the surgeons took 5 breaks, each lasting approximately 20 min to allow both patient and surgeon to
rest. After each break, circulatory and respiratory functions were found improved.
In conclusion, this is the first reported case of LHPD
and the results suggest that LHPD is a feasible and safe
procedure when performed in highly specialized centers
and in suitable patients with cholangiocarcinoma.

Peer review

This is the first successful reported LHPD for a cholangiocarcinoma. The surgical outcome is satisfactory compared with conventional hepatopancreatoduodenectomy. But a long-term follow-up is needed in order to evaluate oncological
feasibility and safety.
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under a preoperative diagnosis of multifocal gallbladder
polyps. Pathologic examination of the resected gallbladder revealed more than 70 adenomatous lesions, a feature consistent with adenoma of the gallbladder. This
case suggests a requirement for long-term surveillance
of the biliary system in addition to the gastrointestinal
tract in patients with familial adenomatous polyposis.

Abstract
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Core tip: Familial adenomatous polyposis (FAP) is associated with a high incidence of malignancies in the
upper gastrointestinal tract. However, few reports have
described a correlation between FAP and gallbladder
neoplasms. This case, along with the other previously
reported cases of FAP-associated extraintestinal neoplasia, suggests a requirement for long-term surveillance
of the biliary system in addition to the gastrointestinal
tract in patients with FAP.

Familial adenomatous polyposis is associated with a
high incidence of malignancies in the upper gastrointestinal tract (particularly ampullary adenocarcinomas).
However, few reports have described a correlation between familial adenomatous polyposis and gallbladder
neoplasms. We present a case of a 60-year-old woman
with familial adenomatous polyposis who presented
with an elevated mass in the neck of the gallbladder
(measuring 16 mm × 8 mm in diameter) and multiple
small cholecystic polyps. She had undergone a total
colectomy for ascending colon cancer associated with
familial adenomatous polyposis 22 years previously.
The patient underwent laparoscopic cholecystectomy
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Familial adenomatous polyposis (FAP) is an inherited
autosomal dominant disease characterized by the development of hundreds to thousands of adenomas in
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Figure 1 Diagnostic imaging results. A: Abdominal ultrasound showing an isoechoic mass in the neck of the gallbladder and multiple small polyps measuring 3-16
mm in diameter (arrows) throughout the gallbladder (a 22 mm gallbladder stone was also identified); B: CT showed a contrast-enhanced mass (arrows) in the neck of
the gallbladder; C: Magnetic resonance cholangiopancreatography showed no other abnormalities of the biliary and pancreatic ductal systems.

A

B

Figure 2 Endoscopic ultrasound images. A: Endoscopic ultrasound revealed a hyperechoic papillary mass, measuring 16 mm × 8 mm in diameter, in the neck of the
gallbladder, as well as multiple small polyps; B: Endoscopic naso-gallbladder drainage was performed to enable cytological examination of the bile within the gallbladder.

the colonic mucosa. Patients with FAP are at a high
risk of developing adenocarcinomas during the second
and third decades of life unless prophylactic colectomy
is performed[1]. The frequency of FAP is 1/5000 and
1/17000 in American and Japanese populations, respectively[2]. The disease is caused by a germline mutation of
the adenomatous polyposis coli (APC) gene located on
chromosome 5q21[3]. Patients with FAP are known to develop malignancies in the upper gastrointestinal tract, in
particular ampullary adenocarcinomas[4-8]. In contrast, few
case reports have described an association between FAP
and biliary system neoplasia[9-12]. We present a rare case of
a patient with FAP who developed multifocal gallbladder
polyps.

tasis at the time of colectomy.
Upon presentation, a physical examination revealed
no tenderness or palpable masses in the abdomen. Laboratory data, including blood cell counts, serum biochemistry, and tumor marker levels (carcinogenic embryonic
antigen and carbohydrate antigen 19-9), did not show any
abnormalities. Abdominal ultrasound showed an isoechoic mass in the neck of the gallbladder and multiple small
polyps, measuring between 3 and 16 mm in diameter,
throughout the gallbladder (Figure 1A). A gallbladder
stone, measuring 22 mm in diameter, was also identified.
CT showed a contrast-enhanced mass in the neck of the
gallbladder (Figure 1B). There was no visible lymphadenopathy. Magnetic resonance cholangiopancreatography
showed no other abnormalities of the biliary and pancreatic ductal systems (Figure 1C).
Endoscopic ultrasound revealed a hyperechoic papillary mass, measuring 16 mm × 8 mm in diameter, in the
neck of the gallbladder as well as multiple small polyps
(Figure 2A). Endoscopic naso-gallbladder drainage was
performed to enable cytologic examination of the bile
(Figure 2B). The biliary amylase level was 289 IU/L.
Cytology of the bile was negative for cancer cells. These
findings together led to a tentative preoperative diagnosis
of multifocal gallbladder polyps.

CASE REPORT
A 60-year-old woman was admitted to our hospital with
the chief complaint of right hypochondralgia after meals.
She had undergone total colectomy for ascending colon
cancer associated with FAP 22 years previously. Histopathology of the resected colon revealed moderately differentiated adenocarcinoma invading up to the muscularis
propria in the cecum and multiple (over 100) adenomas
throughout the colon. There was no lymph node metas-
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Figure 3 Pathologic examination. A: The resected specimen showed more than 70 polypoid lesions of various sizes that were composed of proliferative lobules of
closely packed pyloric-type glands displaying low- to intermediate-grade dysplasia without stromal invasion, consistent with multiple tubular adenomas; B: Hematoxylin and eosin staining (10× magnification); C: Hematoxylin and eosin staining (50× magnification).

FAP was 4.46 (95%CI: 1.2-11.4). Maire et al[15] reported
the first case of intraductal papillary mucinous neoplasm
of the pancreas in a patient with FAP. In addition, two
FAP cases associated with neoplasia of the common bile
duct (a carcinoma and an adenoma) were described by
Järvinen et al[16].
Gallbladder adenomas are histologically classified
into tubular, papillary, tubulopapillary, and villous adenomas[17]; adenomas can transform into adenocarcinomas
through an adenoma-carcinoma sequence. Twelve cases
of gallbladder neoplasms (adenomas or adenocarcinomas) have been previously reported in association with
FAP[12]. Of these 12 patients, two had malignancies; one
was adenocarcinoma in situ, and the other was an invasive adenocarcinoma. Gallbladder stones were present in
70% of the cases. In our patient, the resected gallbladder
showed approximately 70 polypoid lesions with a maximum diameter of 16 mm. These lesions were classified
as adenomas, showing low- to intermediate-grade dysplasia without malignant cells. Nugent et al[18] reported that
40% of gallbladder specimens from patients with FAP
revealed dysplasia, including epithelial dysplasia, microadenomas, and adenomatous polyps.
The germline loss of function mutation of the tumor
suppressor gene APC that causes FAP results in the constitutive activation of β-catenin; this culminates in cellular proliferation, resulting in adenoma formation[19]. In
our case, the adenomatous polyps from both the colon
and the gallbladder were negative for APC expression by

The patient underwent laparoscopic cholecystectomy.
Pathologic examination of the resected specimen showed
more than 70 polypoid lesions of various sizes. They
were composed of proliferative lobules of closely packed
pyloric-type glands displaying low- to intermediate-grade
dysplasia without stromal invasion; the lesions were consistent with multiple tubular adenomas (Figure 3). Immunohistochemical analysis of APC protein expression in
the previously resected colonic polyps and the gallbladder
polyps revealed loss of expression in both lesions compared with the corresponding normal mucosa, which was
weakly positive for APC in both locations (Figure 4). The
patient’s postoperative course was uneventful, and she
has been well for 15 mo without any signs of biliary tract
cancer.

DISCUSSION
Early screening for FAP and prophylactic colectomies
for affected patients have decreased the mortality rate of
colorectal cancer[1]. Many reports have suggested an association between FAP and extracolonic lesions such as
neoplasms of the stomach, ampulla of Vater, and small
intestine[4-8]. However, few reports have described a correlation between FAP and polyposis or carcinoma in the
hepatopancreaticobiliary tract. Okamura et al[13] described
a case of hepatocellular adenoma concomitant with FAP.
In a large cohort study, Giardiello et al[14] demonstrated
that the relative risk of pancreatic cancer for patients with
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Figure 4 Immunohistochemical images. Immunohistochemical analysis of adenomatous polyposis coli protein expression in A: Colonic polyps (upper panel, resected 22 years previously) and B: gallbladder polyps (upper panel) revealed loss of expression in both lesions compared with the normal mucosa in the colon (A:
lower panel) and gallbladder (B: lower panel), which were weakly positive for adenomatous polyposis coli.

Experience and lessons

immunohistochemistry, suggesting biallelic inactivation
of APC during neoplastic progression in both organs.
Therefore, we considered the gallbladder adenomas that
developed in this case to be a phenotype of FAP, rather
than a coincidence.
Our case represents a rarely described combination
of FAP and gallbladder polyposis. This case, along with
the other previously reported cases of FAP-associated
extraintestinal neoplasia, suggests a requirement for longterm surveillance of the biliary system in addition to the
gastrointestinal tract in patients with FAP.

This case suggests a requirement for long-term surveillance of the biliary system in addition to the gastrointestinal tract in patients with FAP.

Peer review

This article applies clinical significance in the guidance of diagnosis and treatment of FAP.
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Core tip: An intraductal papillary mucinous neoplasm
of the bile duct with combined fistula formation into
the stomach and the duodenum initially presented with
jaundice and abdominal pain was introduced and after
failed attempts of endoscopic suction of thick mucin
through the two fistulas to resolve the jaundice, the
patient’s symptom was successfully resolved after the
irrigations of N-acetylcysteine three times daily via after percutaneous transhepatic biliary drainage tube for
10 d.

Abstract
Intraductal papillary mucinous neoplasm (IPMN) of the
bile duct is still rare and not yet understood despite
of its increased incidence and similar clinicopathologic
characteristics compared with IPMN of the pancreas.
The fistula formation into other organs can occur in
IPMN, especially the pancreatic type. To our knowledge, only two cases of IPMN of the bile duct with a
choledochoduodenal fistula were reported and we have
recently experienced a case of IPMN of the bile duct
penetrating into two neighboring organs of the stomach and duodenum presenting with abdominal pain
and jaundice. Endoscopy showed thick mucin extruding
from two openings of the fistulas. Endoscopic suction
of thick mucin using direct peroral cholangioscopy with
ultra-slim endoscope through choledochoduodenal fistula was very difficult and ineffective because of very
thick mucin and next endoscopic suction through the
stent after prior insertion of biliary metal stent into choledochogastric fistula also failed. Pathologic specimen
obtained from the proximal portion of the choledochogastric fistula near left intrahepatic bile duct through
the metal stent showed a low grade adenoma. The patient declined the surgical treatment due to her old age
and her abdominal pain with jaundice was improved after percutaneous transhepatic biliary drainage with the
irrigation of N-acetylcysteine three times daily for 10 d.
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INTRODUCTION
Intraductal papillary mucinous neoplasm (IPMN) of the
bile duct has been suggested to be the biliary counterpart
of IPMN of the pancreas after wide acceptance of the
nomenclature by the World Health Organization[1]. It represents a disease spectrum from benign to malignant and
affected bile ducts exhibit marked dilatation because of
mucin hypersecretion. Jaundice with cholangitis is sometimes complicated by the presence of intraductal tumor
with tenacious mucoid impaction[2,3]. The fistula from
penetration into other neighboring organs can be caused
by high pressure due to mucin-filling of bile ducts and
inflammatory stimulation[4]. IPMN of the bile duct with
fistula formation into surrounding organs was relatively
rare presentation compared with its pancreatic counter-
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Figure 1 Computed tomography of the abdomen showed markedly dilated common bile duct (white arrows) and left intrahepatic duct with left intrahepatic
duct penetrating into the antrum of stomach and fistula formation (blue arrows) and papillary projections along the dilated bile duct (red arrows) and no
definite visible mass in the left intrahepatic duct (A-D).

part and to our best knowledge, only two cases of IPMN
with the bile duct with one fistula into other organs were
reported in the English literature[5,6] and here, we describe
the first case of biliary IPMN with two fistulas into the
stomach and duodenum.

suction and another wide opening of the fistula with
mucin excretion proximal to the original papillary orifice
(Figure 2). Cholangiogram obtained from the duodenal
fistula near the papillary orifice showed moderately to
severely dilated CBD and proximal left IHD with amorphous, partial intraluminal filling of the contrast in the
bile duct (Figure 3). The lesion was strongly suspicious
of IPMN of the bile duct with combined choledochogastric and choledochoduodenal fistulas. Four days after
admission, serum bilirubin increased up to 5.0 mg/dL.
Endoscopic suction to extract mucin to relieve jaundice
caused by biliary mucinous obstruction and biopsy from
the lesion of left IHD were planned using direct peroral
cholangioscopy with ultra-slim endoscope (Olympus), but
the removal of mucin by endoscopic suction with standard upper endoscope or ultra-slim endoscope was very
difficult and failed because of very thick and high viscous
mucin (Figure 4). And then, a partially covered metal
stent was inserted through the choledochogastric fistula
and endoscopic suction through the stent with ultra-slim
endoscope also failed due to very thick mucin (blue arrow, Figure 5). Despite of approaching up to common
hepatic duct level with ultra-slim endoscope through the
choledochoduodenal fistula, target biopsy was not performed due to physical obstacle of large amount of very
thick mucin, but instead, specimens were obtained from
the proximal site of the fistula near left IHD through the
metal stent in choledochogastric fistula and additional
biopsy at the distal site of the choledochogastric fistula
near the gastric antrum were done. Serum bilirubin level

CASE REPORT
An 87-year-old woman was admitted to our hospital because of acute right upper quadrant abdominal pain. On
physical examination, palpable mass and tenderness of
upper abdomen was noted. The complete blood count
results showed white blood cell count of 3630/mm3,
hemoglobin of 7.8 g/dL, and platelet count of 188000/
mm3. The blood chemistry analysis showed total protein
of 8.6 g/dL, albumin of 3.3 g/dL, total bilirubin of 2.7
mg/dL, aspartate aminotransferase of 29 U/L, alanine
aminotransferase of 36 U/L, alkaline phosphatase of 249
IU/L, gamma-glutamyltransferase of 105 U/L, creatinine
of 0.9 mg/dL, amylase of 45 U/L, and lipase of 35.6
U/L. Serum tumor markers of serum alpha-fetoprotein,
CA19-9 and carcinoembryonic antigen were 1.9 ng/mL,
< 2.0 U/mL and 7.5 ng/mL, respectively. Computed tomography (CT) of the abdomen showed markedly dilated
common bile duct (CBD) and left intrahepatic duct (IHD)
with left IHD penetrating into the antrum of stomach
and fistula formation and no definite visible mass in left
IHD (Figure 1). Endoscopy showed a round ulcerated
lesion and extruding white thick mucin from the opening
at the lesser curvature of the antrum during endoscopic
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Figure 2 Endoscopic finding showed a round ulcerated lesion (A) and extruding white thick mucin from the opening at the lesser curvature of the antrum
during endoscopic suction (B) and another wide opening of the fistula with mucin excretion proximal to the original papillary orifice (white arrows) (C, D).

still alive until recently during the follow-up period of 15
mo.

DISCUSSION
IPMN of the pancreas was first reported by Ohhashi et
al[7] in 1982 and the clinical features are secretion of large
amount of mucin by papillary neoplasm, dilatation of
the main pancreatic duct or its branch ducts, slow growth
with favorable prognosis, and chronic vague abdominal
pain. The pathologic feature of the IPMN of the pancreas reveals the presence of a macroscopic intraluminal
lesion and visible mucin on the surface of the tumor
with solitary or diffuse intraductal growth[8]. IPMN of
the bile duct is a variant of the bile duct malignancy and
has a similar clinicopathologic features as its pancreatic
counterpart because both the bile ducts and the pancreas
develop from the ventral endoderm, although IPMN of
the bile duct is associated with higher malignancy rate at
the time of surgery than its pancreatic counterpart[9,10].
IPMN sometimes represents expansive progression with
mucus extrusion and occasionally make a fistula penetrating into other organs. Fistula formation is divided into
two types based on the mechanism, invasive penetration
by malignant invasion and mechanical penetration by mucin extrusion with duct expansion[7].
In our case, the choledochogastric fistula formation
was highly suggestive of mechanical penetration in that
the specimen obtained from the distal part of the fistula
near the stomach histologically showed non-specific inflammation, while the proximal part near the left IHD

Figure 3 Endoscopic retrograde cholangiopancreatography finding
through the choledochoduodenal fistula near the papillary orifice showed
moderately to severely dilated common bile duct and proximal left intrahepatic duct with amorphous, partial intraluminal filling of the contrast.

was increased up to 6.0 mg/dL next day, but the patient
refused surgical intervention and continued to complain
abdominal pain and jaundice.
After insertion of percutaneous transhepatic biliary
drainage (PTBD) catheter (Figure 5), the irrigations of
N-acetylcysteine (300 mg) via the catheter three times
a day for 10 d, abdominal pain resolved with decreased
serum bilirubin level to 1.0 mg/dL and she was discharged with keeping the PTBD catheter and drainage
bag. Pathology showed a low grade dysplasia from the
proximal site of the choledochogatric fistula near the left
IHD (Figure 6) and non-specific inflammation from the
distal site of the fistula near the gastric antrum. She was
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Figure 4 Cholangiogram using ultra-slim endoscope showed moderately to severely dilated common bile duct and both proximal intrahepatic duct with
the amorphous, partial intraluminal filling in the bile duct (A-C) and the suction of thick mucus after advancement into bile duct and approach up to the
cystic duct (black arrow) level using anchoring of the balloon catheter (blue arrow) was ineffective (D-F).

A

B

Figure 5 Cholangiogram obtained after contrast injection through the access needle into the left intrahepatic duct showed moderately to severely dilated
left intrahepatic duct and common bile duct with the amorphous intraluminal filling consistent with the endoscopic retrograde cholangiopancreatography
finding and the metal stent (blue arrow) previously inserted into the choledochogastric fistula for facilitating endoscopic suction of mucin through the
stent was in place (A, B).

showed low grade adenoma.
The consensus guidelines for management of IPMN
of the pancreas was well established since 2006, meanwhile, there has no published literature for making the
accurate diagnosis and proper management of IPMN
of the bile duct[11]. Although the majority of malignant
IPMN of the bile duct demonstrates tumors or mural
nodule in the bile ducts, in some cases the tumor is not
visible in images or even in gross specimens and mod-

WCCR|www.wjgnet.com

erately to severely dilatation of the bile duct with mucobilia is the only finding like our case[2]. The diagnosis
of IPMN of the bile duct was based on multimodality
assessment of various imaging techniques. Ultrasonography is initial examination of biliary dilatation and stenosis with viscous mucin as fine echogenic findings. CT
with magnetic resonance imaging have better delineation
of biliary dilatation with tumor location, extent and volume (stage). ERCP is a relatively invasive examination
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Figure 6 Pathology of the specimen from the proximal portion of the choledochogastric fistula showed a low grade adenoma [hematoxylin and eosin
stain, × 200 (left), × 400 (right)].

Differential diagnosis

and shows mucobilia as a filling defect of contrast in bile
duct and endoscopic ultrasound (EUS) can be used for
detecting mural nodule or solid mass with local invasion
and cytological analysis obtained by fine needle aspiration[1,3,11]. EUS examination was not performed in our
patient because of no visible mass in the CT and ERCP
findings.
The insertion of multiple uncovered metal stents has
been shown to be feasible in the patients of IPMN of
the pancreas with biliary obstruction by mucoid impaction[12], but the insertion of multiple metal stents alongside each other to facilitate biliary drainage could not apply to the patient of severely dilated bile duct with thick
mucoid impaction and no specific stenosis like our case.
The mucolysis of antioxidant N-acetylcysteine (NAC)
was widely used in the management of the symptom
of the chronic obstructive pulmonary disease and other
respiratory conditions such as idiopathic pulmonary fibrosis[13,14] and the usefulness of the dissolution of the
renal stone by the irrigation with NAC via percutaneous
nephrostomy was reported[15]. A case of the effectiveness of infusion of NAC through nasobiliary catheter
for advanced biliary IPMN was recently reported[16]. In
our case, the bilirubin level and her abdominal pain was
improved by the intermittent infusions of NAC (300 mg)
three times a day for 10 d through the PTBD catheter.
Choledoscopy via PTBD after resolution of abdominal
pain and jaundice with multiple irrigations of NAC was
intended for further detailed examination of IHD, but
she denied and only request symptom relief.
In summary, IPMN of bile duct with combined two
fistulas into the stomach and the duodenum presented
with abdominal pain and ongoing jaundice due to thick
mucoid impaction in the bile duct was successfully treated with the irrigation with NAC for 10 d.

Mucin-producing cholangiocarcinoma or biliary papilloma(tosis) or papillary
cholangiocarcinoma were considered because of mucin hypersecretion and
moderately to severely dilation of the bile duct on imaging studies.

Laboratory diagnosis

Acute cholangitis accompanied with IPMN of the bile duct was based on fact
that initial serum total bilirubin level was 2.7 mg/dL and reached up to 6 mg/dL
six days after admission.

Imaging diagnosis

IPMN of the bile duct with combined fistulas of the stomach and the duodenum
was based on multimodality imaging and endoscopic finding.

Pathological diagnosis

Histologic finding of the specimen obtained from left intrahepatic bile duct
through the inserted metal stent in choledochogastric fistula showed IMPN of
the bile duct with low grade dysplasia.

Treatment

The patient’s abdominal pain with jaundice was settled after the multiple irrigations of N-acetylcysteine (NAC) through percutaneous transhepatic biliary
drainage (PTBD) catheter for 10 d.

Related reports

Two case reports of IPMN of the bile duct accompanied with choledochoduodenal fistula published in English were shown in references 5, 6.

Experiences and lessons

Clinicians should consider that multiple irrigations of NAC via PTBD tube is an
alternative therapeutic option for IPMN of the bile duct with thick mucoid impaction accompained with cholangitis after failed endoscopic suction of mucin.

Peer review

The authors presented a rare, interesting case of IPMB with combined fistula
formation into the stomach and the duodenum. This case is very interesting.
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One case of intrahepatic cholangiocarcinoma amenable to
resection after radioembolization
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Jean-Luc Raoul
hepatectomy enlarged to segment Ⅷ was performed.
On pathological exam, most of the tumor was acellular,
with dense fibrosis around visible microspheres. Viable
cells were observed only at a distance from beads. Radioembolization can be useful in the treatment of cholangiocarcinoma, allowing in some cases a secondary
resection.
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Core tip: A 57-year-old man with abdominal pain was
diagnosed with a large unresectable hepatic tumor. On
liver biopsy, this intrahepatic cholangiocarcinoma was
observed within the normal liver parenchyma. After 2
systemic chemotherapy regimens, the tumor remained
stable. A radioembolization (SIRS-Spheres®) delivering 120 Gy to the tumor, 7 Gy to the normal liver and
4 Gy to the lungs was performed. Three months later,
the tumor was less vascularized and had shrunk, and a
resection could be performed. On pathological examination, most of the tumor was acellular with fibrosis
centered on microspheres, and only a few viable cells
were noticed.

Abstract
We report the case of a 57-year-old man who was diagnosed with a large unresectable cholangiocarcinoma
associated with 2 satellite nodules and without clear
margins with the right hepatic vein. Despite 4 cycles of
GEMOX (stopped due to a hypertransaminasemia believed to be due to gemcitabine) and 4 cycles of FOLFIRINOX, the tumor remained stable and continued to
be considered unresectable. Radioembolization (resin
microspheres, SIRS-spheres®) targeting the left liver
(474 MBq) and segment IV (440 MBq) was performed.
This injection was very well tolerated, and 4 more
cycles of FOLFIRINOX were given while waiting for
radioembolization efficacy. On computed tomography
scan, a partial response was observed; the tumor was
far less hypervascularized, and a margin was observed
between the tumor and the right hepatic vein. A left
WCCR|www.wjgnet.com
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INTRODUCTION
Intrahepatic cholangiocarcinoma (ICC) is the second
most common primary liver cancer[1,2] after hepatocellular
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carcinoma, with approximately 10000 new cases/year in
Europe[3], and exhibits a dismal prognosis. The incidence
of ICC is growing in many countries[4]. Cure can be
expected only from surgical resection[5] and in the early
stages. However, the vast majority of patients presents
with advanced disease or experience tumor recurrence
after initial resection. In locally advanced or metastatic
patients, systemic chemotherapy combining cisplatin and
gemcitabine is the current gold standard[6], but tumor
response and overall survival remain poor. Intra-arterial
treatment in locally advanced unresectable cases seems
promising in cases of liver-confined disease. Radioembolization with 90Y-loaded beads has been reported in a
few studies as efficient in ICC. We present the case of a
locally advanced ICC receiving systemic chemotherapy
without major efficacy, followed by treatment with 90Y
radioembolization (resin microspheres) that permitted
resection with major (near complete) histologic response
related histologically to the radioembolization.

A

Diameter = 135 mm

B

CASE REPORT
Diameter = 85 mm

A 57-year-old man without any past history presented
with abdominal pain on his right side in December 2011.
Ultrasound (US) and computed tomography (CT) scan
demonstrated a large tumor on the median part of the
liver without any abdominal lymph nodes or extrahepatic tumors. Alpha-fetoprotein levels were 29 ng/mL
(ULN = 5 mg/mL), and carcinoembryonic antigen and
carbohydrate antigen 19-9 serum levels were normal.
On magnetic resonance imaging, an 11-cm nodule with
two satellite tumors was identified. The main tumor was
invading the left portal pedicle and the left and median
supra-hepatic veins and exhibited no security margin with
the right supra-hepatic vein (Figure 1A) and the right hepatic artery. Colonoscopy and gastroscopy were normal.
Pathological analysis of the liver biopsy confirmed an
ICC; the surrounding liver parenchyma was normal.
The patient was treated with a GEMOX regimen
(gemcitabine 1000 mg/m² D1 and oxaliplatin 100 mg/m²
D2) every 2 wk. After the fourth cycle, the appearance of
hepatic cytolysis likely due to gemcitabine led us to stop
this treatment and to shift to a FOLFIRINOX regimen.
After 4 cycles, the CT scan revealed a stable disease, and
resection was considered impossible.
Local hepatic treatment with radioembolization was
subsequently attempted. A biodistribution analysis of
99 mTc macroaggregated albumin injected in the target
arteries did not reveal any lung shunting of extrahepatic
uptake. The therapeutic injection was performed on 23rd
July 2012 with two selective injections: one in the left
hepatic artery of 474 Mbq of 90Y-resin microspheres
(SIRS-Spheres®, Sirtex Medical, Lane Cove, Australia)
and the other of 440 Mbq in the segment IV artery arising from the right hepatic artery. Dosimetry calculations
(BSA method) corresponded to 120 Gy delivered to the
tumor, 7 Gy to the non-tumorous liver and 4 Gy to the
lungs. No side effects were noted, and 4 more cycles of
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Figure 1 Magnetic resonance imaging. A: MRI before treatment revealing
a large intrahepatic cholangiocarcinoma and 2 small satellites nodules; there
was no clear margin with the right hepatic vein (arrows); B: After systemic chemotherapy and one intra-arterial injection of 90Y-resin microspheres, the tumor
size decreased, the tumor appeared less vascularized, and the margin between
the tumor and hepatic vein appeared free (arrows).

FOLFIRINOX were administered. In September 2012
(2 mo after the radioembolization), the CT scan revealed
a partial response (Figure 1B), but at the arterial phase,
the hypervascular component of the tumor had clearly
declined, and a margin between the tumor and the right
hepatic vein could be observed. The volume of the left
lobe only slightly increased after radioembolization from
1323 mL up to 1420 mL.
A left hepatectomy enlarged to segment Ⅷ was performed on October 30th, 2012 without major difficulty.
The pathological examination revealed that most of the
tumor was composed of acellular, dense, collagen fibrosis
with many beads included. The center of the tumor was
entirely fibrotic; at the periphery of the tumor (Figure 2),
some neoplastic cords could be identified in the fibrosis
at a distance from beads; these cords were largely unicellular and sometimes organized around a glandular cavity.
This response was classified as a major tumoral regression with a R0 resection. The patient was alive without
evidence of recurrence 1 year after the surgery.

DISCUSSION
This case of partial radiologic tumor response allowing
a complete R0 tumor resection and major histological tumor response after chemotherapy and one single
radioembolization illustrates the usefulness of multidis-
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embolization can be considered a useful tool that results
in curative resection in some cases. This option should be
considered in some borderline cases for surgical resection.

COMMENTS
COMMENTS
Case characteristics

Authors report the case of a 57-year-old man who was diagnosed with a large
unresectable cholangiocarcinoma associated with 2 satellite nodules and without clear margins with the right hepatic vein.

Clinical diagnosis

Despite 4 cycles of GEMOX (stopped due to a hypertransaminasemia believed
to be due to gemcitabine) and 4 cycles of FOLFIRINOX, the tumor remained
stable and continued to be considered unresectable. Radioembolization (resin
microspheres, SIRS-spheres®) targeting the left liver (474 MBq) and segment
IV (440 MBq) was performed.

Figure 2 Pathologic examination. Pathologic examination of the resected
specimen exhibiting multiple microspheres mainly in the vessels (arrows), the
microspheres were surrounded by intense fibrosis (black arrow heads) with
tumor cells only on the tumor periphery (white arrow head).

Laboratory diagnosis

On computed tomography scan, a partial response was observed; the tumor
was far less hypervascularized, and a margin was observed between the tumor
and the right hepatic vein. A left hepatectomy enlarged to segment VIII was
performed.

ciplinary approaches in locally advanced liver tumors,
particularly ICC, and the efficacy of radioembolization.
In this case, pathological examination revealed a close
relationship between the presence of beads and severe
necrosis/fibrosis; conversely viable tumor cells were only
observed at the periphery of the tumor, at considerable
distances from beads.
Radioembolization involves the injection of microspheres loaded with 90Y into the feeding artery. These
spheres had a diameter ranging from 25 to 60 μm. Currently, two different types of microspheres are available,
glass (TheraSphere®, Nordion, Canada) and resin (SIR
Sphere, SIRTEX, Australia), and these differ in size and
activity per sphere, which is important for glass spheres
but less important for resin microspheres. This treatment
achieves the microembolization of tumorous vessels and
delivers local irradiation; 90Y is a very energetic isotope
with a cytotoxic range of several millimeters (median 2.5
mm) and a short half-life of 64.2 h. This isotope is only a
beta emitter, and patients can be discharged the same day.
This treatment is a therapeutic option in hepatocellular
carcinoma and in hepatic colorectal metastases. Largescale randomized trials are ongoing to determine the best
place for these loco-regional treatments.
Few data are available on 90Y radioembolization in
advanced cholangiocarcinoma[7-9]; both resin and glass
microspheres have been used. All series are retrospective
and have confirmed tolerance to this therapeutic option.
The response rate is difficult to summarize, as some series used the classical Response Evaluation Criteria In
Solid Tumors (RECIST)/WHO criteria, whereas others
used EASL criteria or mRECIST more “logically” with
this approach to measure the vascularized part of the
tumor. The response rate was approximately 25%-30%
using WHO or RECIST and higher (73%) with EASL. In
one series, 5 of 46 patients benefited from downstaging
from an R0 surgery[10], as in our case. In most cases, the
future remnant liver volume increased after radioembolization of the contralateral lobe[11]; this increase was not
obvious in our case.
Therefore, in unresectable but localized ICC, radio-
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Treatment

Radioembolization can be useful in the treatment of cholangiocarcinoma, allowing in some cases a secondary resection.

Peer review

Interesting case report dealing with the value of radioembolization in the treatment of initially unresectable CCC. Useful aspect of a multimodal pathway.
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NEOPLASMS BY HISTOLOGIC TYPE

Three-dimensional imaging identified the accessory bile
duct in a patient with cholangiocarcinoma
Ryoichi Miyamoto, Yukio Oshiro, Shinji Hashimoto, Keisuke Kohno, Kiyoshi Fukunaga, Tatsuya Oda,
Nobuhiro Ohkohchi
report, we suggest that this imaging technique can be
considered a novel and useful modality for understanding the anatomy of the portal hepatis, including the
hilar bile duct.
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Core tip: We present a case study in which 3-dimensional
(3D) images were reconstructed to detect a case of
extrahepatic cholangiocarcinoma associated with an accessory bile duct from the caudate lobe connecting with
the intrapancreatic bile duct. We could not detect this
condition preoperatively using standard imaging techniques; however, the 3D reconstruction enabled us to
visualise the bile duct and treat the patient successfully.

Abstract
Original sources: Miyamoto R, Oshiro Y, Hashimoto S, Kohno
K, Fukunaga K, Oda T, Ohkohchi N. Three-dimensional imaging
identified the accessory bile duct in a patient with cholangiocarcinoma. World J Gastroenterol 2014; 20(32): 11451-11455 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i32/11451.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i32.11451

The development of diagnostic imaging technology,
such as multidetector computed tomography (MDCT)
and magnetic resonance cholangiopancreatography
(MRCP), has made it possible to obtain detailed images
of the bile duct. Recent reports have indicated that
a 3-dimensional (3D) reconstructed imaging system
would be useful for understanding the liver anatomy
before surgery. We have investigated a novel method
that fuses MDCT and MRCP images. This novel system
easily made it possible to detect the anatomical relationship between the vessels and bile duct in the portal
hepatis. In this report, we describe a very rare case of
extrahepatic cholangiocarcinoma associated with an accessory bile duct from the caudate lobe connecting with
the intrapancreatic bile duct. We were unable to preoperatively detect this accessory bile duct using MDCT
and MRCP. However, prior to the second operation,
we were able to clearly visualise the injured accessory
bile duct using our novel 3D imaging modality. In this
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INTRODUCTION
In hepatobiliary and pancreatic surgery, it is important
to avoid injury by taking note of any anomalies of the
extrahepatic bile duct. According to previous reports, the
accessory bile duct is of particular importance because it
occurs relatively frequently[1-5]. It is well known that there
is significant variation in the caudate lobe bile duct[6-8].
Recently, Ryu[8] were able to visualise the variation in the
caudate lobe bile duct using 3-dimensional (3D) imaging
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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 was
observed (arrowhead).

Figure 2 Magnetic resonance cholangiopancreatography. The common
and intrahepatic bile ducts were dilated. It was impossible to detect the accessory bile duct preoperatively (arrowhead).

techniques.
Recent advances in diagnostic imaging technology,
such as endoscopic retrograde cholangiopancreatography
(ERCP) and magnetic resonance cholangiopancreatography (MRCP), have enabled us to obtain detailed information of the bile duct before surgery. However, when the
common bile duct is dilated, a thin ectopic bile duct may
be hidden behind it[9,10]. Moreover, with the use of MRCP
alone, it is impossible to know the relative positions of
the bile duct with vascular components, such as the hepatic artery and portal vein, and the parenchymal organs,
such as the pancreas and liver.
Many institutes in Japan have recently begun to construct 3D images from multidetector computed tomography (MDCT) datasets for patients who undergo hepatic
resection in order to share the images with the surgical
staff[11-14]. We have reconstructed 3D images of the liver
using the Synapse Vincent medical imaging system (Fujifilm Medical, Tokyo). Furthermore, we have developed
a novel 3D imaging system by integrating MDCT and
MRCP images and have applied this 3D imaging technique to hepatobiliary and pancreatic surgery[15].
In this report, we treated a very rare case of extrahepatic cholangiocarcinoma associated with an accessory bile duct from the caudate lobe connected to the
intrapancreatic bile duct. The first preoperative imaging
studies did not reveal the accessory bile duct, but the 3D
studies conducted before the second operation visualised
the duct and directed us to the source of the bile leak, a
finding that greatly facilitated the second operation. We
suggest that preoperative 3D imaging of the bile duct can
provide useful guidance during surgery.

and ERCP. Neither our group nor the radiologists were
able to preoperatively detect an accessory bile duct from
the caudate lobe. The patient underwent a subtotal stomach-preserving pancreaticoduodenectomy. Because of
refractory bile leakage 5 d after the operation, tubography
was undertaken through the biliary drainage tube and the
abdominal drainage tube. In this examination, leakage
of the contrast media from the end-to-side biliojejunostomy was not observed. However, leakage was evident
in images of the injured site of the bile duct (Figure 3).
Furthermore, in order to clarify the injury site of the bile
duct, fusion-3D images were created from preoperative
MDCT and MRCP images (Figure 4). This 3D image enabled us to detect the injured accessory bile duct from the
caudate lobe. Nineteen days after the first operation, the
patient underwent a second operation. The intraoperative
findings showed the orifice of the accessory bile duct on
the surface of the liver that had been preoperatively identified on inspection of the 3D images (Figure 5). We confirmed that the bile leak was from the accessory bile duct.
Abdominal drainage and an end-to-side biliojejunostomy
for the injured accessory bile duct were performed. The
patient had a favourable postoperative course and was
discharged 16 d after the second operation. According to
the UICC guidelines, the pathological classification of the
tumour was pT2N1M0, Stage ⅡB. At the present time,
the patient is currently alive without recurrence 240 d after the first operation.

DISCUSSION
Healey defined the accessory bile duct as an extrahepatic
bile duct, without a bile duct connecting with the common hepatic duct within a liver[1]. Miyakawa[3] reported
an accessory bile duct in 21 out of 450 (4.7%) patients.
Similarly, Hisatsugu[2] reported an accessory bile duct in
616 out of 19892 (3.1%) patients undergoing bile duct
surgery. They classified the accessory bile duct into seven
categories based on the position on the common bile
duct. In the present case, the accessory bile duct connected to the inferior common bile duct and was classified as

CASE REPORT
The patient was a 65-year-old male who was referred to
our hospital because of jaundice. The patient was diagnosed with extrahepatic cholangiocarcinoma (cT1N0M0,
Stage I) according to the Union Internationale Contre le
Cancer (UICC) guidelines on the basis of a careful imaging study, including MDCT (Figure 1), MRCP (Figure 2)
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A

B

Figure 3 Tubography through the biliary drainage tube (white arrow) and the abdominal drainage tube (black arrow) after the first operation. A: The radiological image indicated the intrahepatic bile duct, common bile duct, and jejunum. Leakage of the contrast media from the end to side biliojejunostomy was not
observed. Two abdominal drainage tubes (black arrows) were inserted into the abdominal cavity; B: Postoperative tubography through the abdominal drainage tube
(black arrow) was performed, which produced the images of the injured site of the probable caudate bile duct (white arrowhead) and the other intrahepatic bile duct (black
arrowheads). The biliary drainage tube is shown (white arrow).

A

B

Figure 4 3-dimensional images by integrating multidetector computed tomography and magnetic resonance cholangiopancreatography images. A:
3-dimensional (3D) image view from the front side of the patient. The red colour represents the arteries, the blue represents the veins and the portal vein, the green
represents the biliary duct, and the turquoise represents the pancreatic duct. We were able to observe that the common and intrahepatic bile ducts were dilated; B:
From the 3D image view from the patient's right side, the accessory bile duct from the caudate lobe connecting to the intrapancreatic bile duct (arrowheads) was easily recognisable. The cystic duct (arrow) has branched from the middle bile duct. We were able to determine that the injured site was the accessory bile duct from the
caudate lobe.

The bile duct jejunum
anastomosis
The common
hepatic duct

The orifice of
the accessory
bile duct

The jejunal
loop

Figure 5 Intraoperative findings in the second operation. The orifice of the injured caudate lobe bile duct of the proximal side on the surface of the liver was
recognised (arrow). The precise anatomy is described using the annotation method.

evaluation. Horiguchi et al[7] examined the caudate lobe
bile duct in 77 patients and reported that, in approximately 70% of cases, the bile duct from the left caudate
lobe connected to the left hepatic duct. Using 3D im-

Type Ⅳ, which comprises 3.0% of the total.
Since the study by Kumon[6] involving the use of a
flexible cast, various studies have examined the caudate
lobe bile duct using techniques such as radiographic
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Table 1 Cases of the caudate lobe bile duct connecting with the intrapancreatic bile duct
Ref.
Ng et al[9]
Aoki et al[16]
The present case

Age

Sex

Diagnosis

Procedure

1
72
65

F
M
M

Congenital dilation of the common bile duct
Gallbladder cancer
Extrahepatic cholangiocarcinoma

Extrahepatic bile duct resection
Extended cholecystectomy + extrahepatic bile duct resection
Subtotal stomach-preserving pancreaticoduodenectomy

M: Male; F: Female.

ages, Ryu[8] demonstrated that 44% of Spiegel lobe bile
ducts connected to the left hepatic duct and that 90% of
the caudate lobe protrusion bile ducts connected to the
posterior segment bile duct. We searched Japana Centra
Revuo Medicina and PubMed for reported cases of an
accessory bile duct connected to the intrapancreatic bile
duct and found that our case was the third to be reported[9,16] (Table 1).
Hepatobiliary and pancreatic surgery requires detailed
preoperative examination of the anatomy of the bile
duct in order to prevent intraoperative bile duct injury.
Although it is possible to obtain detailed information
preoperatively because of the advances in diagnostic imaging technology such as MRCP, there is the possibility
that an anomalous thin caudate lobe branch may not be
detected in patients with a dilated common hepatic duct,
as in our case[3,4]. We developed 3D images by integrating MDCT and MRCP images that can produce accurate
preoperative anatomical images[15]. We have applied this
method for the depiction of hepatic anatomy prior to
hepatobiliary and pancreatic surgery. By integrating these
two images, it is possible to understand the anatomical relationships between the bile duct arrangement and
the vascular components, such as the hepatic artery and
portal vein, and the parenchymal organs, such as the pancreas and the liver. Moreover, it became possible to share
the anatomical images with the surgical staff by sharing
the 3D images preoperatively.
With regard to the therapeutic method for bile duct
injury, we have to consider the diameter of the bile duct
and the area it covers. Longmire et al[17] reported that
when the bile duct has a diameter of less than 1 mm, it
can potentially be ligated if there is no infection; however, a bile duct with a diameter of 2 mm or more needs to
be reconstructed. Hachisuka et al[18] also performed intraoperative bile duct imaging and evaluated the necessity of
reconstruction by examining the extent of the area covered by the bile duct. In the present case, we performed
a reconstruction without hesitation because it was clear
that the injured site of the bile duct was the caudate lobe
branch based on the 3D images. Intraoperatively, we
found that the diameter was 2 mm or more.
In conclusion, we experienced a very rare case of
extrahepatic cholangiocarcinoma associated with the accessory bile duct from the caudate lobe connected to the
intrapancreatic bile duct, which was revealed using 3D
images. A 3D imaging system such as our new modality
for preoperative assessment is considered to be useful
and reliable for hepatobiliary and pancreatic surgery.
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COMMENTS
COMMENTS
Case characteristics

In this report, authors describe a very rare case of extrahepatic cholangiocarcinoma associated with an accessory bile duct from the caudate lobe connecting
with the intrapancreatic bile duct.

Clinical diagnosis

They were unable to preoperatively detect this accessory bile duct using multidetector computed tomography and magnetic resonance cholangiopancreatography.

Differential diagnosis

However, prior to the second operation, authors were able to clearly visualise
the injured accessory bile duct using our novel 3-dimensional (3D) imaging modality.

Imaging diagnosis

In this report, they suggest that this imaging technique can be considered a
novel and useful modality for understanding the anatomy of the portal hepatis,
including the hilar bile duct.

Peer review

This report is well organized and documented for the significance of 3D imaging
identified the accessory bile duct in a patient with cholangiocarcinoma.
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Core tip: Intrahepatic cholangiocarcinoma (ICC) is characterized by its high potential to metastasize. Most frequent sites for metastases are the remnant liver, lymph
nodes and lungs. Metastasis to the pancreas has never
been described. Although this may happen exceedingly
rarely, hepatobiliary surgeons should be made aware
that ICC can also metastasize to the pancreas.
Original sources: Labgaa I, Carrasco-Avino G, Fiel MI,
Schwartz ME. Pancreatic recurrence of intrahepatic cholangiocarcinoma: Case report and review of the literature. World
J Gastrointest Surg 2014; 6(4): 65-69 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v6/i4/65.htm DOI:
http://dx.doi.org/10.4240/wjgs.v6.i4.65

Abstract
Intrahepatic cholangiocarcinomas (ICC) are malignant
tumors arising from the intrahepatic bile ducts that
frequently recur after resection. The main sites of recurrence are the remnant liver, lymph nodes and lungs.
Metastasis to the pancreas has never been reported.
This case describes a 24-year-old woman who underwent a hepatic lobectomy in 2008 for an ICC. Almost 4
years after her surgery she presented with a pancreatic
mass and lung nodules. An endoscopic ultrasound guided fine needle aspiration of the pancreatic mass and a
video-assisted thoracoscopic surgery resection for the
lung nodules were performed for diagnostic purposes.
Pathological analyses of specimens revealed recurrence
of her primary ICC in both pancreas and lungs. Subsequently, the patient received systemic chemotherapy.
The patient is currently off chemotherapy and remains
well. Moreover, she is pregnant. This is the first report
of an ICC with pancreatic metastasis.

INTRODUCTION
Cholangiocarcinomas are malignant tumors arising from
the biliary tree. They account for about 3% of all digestive cancers and are the second most common primary
liver tumors following hepatocellular carcinoma. In the
United States approximately 5000 new cases are diagnosed each year[1] but the frequency considerably varies
worldwide[2,3]. There are well-established risk factors as
well as controversial ones. The former include primary
sclerosing cholangitis, parasitic infections and biliary
anomalies whereas the latter include inflammatory bowel
diseases, obesity, diabetes, smoking and liver inflammatory conditions such as cirrhosis, hepatitis C and hepatitis
B (HBV)[2-4]. Cholangiocarcinomas are divided into three
different types according to their anatomic location along
the biliary tree: intrahepatic cholangiocarcinomas (ICC),
perihilar or Klatskin tumor (PCC) and distal extrahepatic
cholangiocarcinoma[5]. Tumor features and behavior seem
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Figure 1 A computed tomography scan with nonionic contrast confirmed
a mass located in the posterior right lobe within segments Ⅵ-Ⅶ and measuring 7.2 cm × 6.0 cm. The lesion demonstrated peripheral enhancement
with central necrosis but no evidence for portal vein invasion. The hepatic veins
were patent and no biliary dilatation was observed. No pulmonary lesion was
highlighted.

to vary according to its type, thus, the importance of a
precise classification that will influence the management
and eventual outcomes. ICC are located above the second-order bile duct that represents the segregation point
from PCC. They account for approximately 10%-20% of
all primary liver cancers)[2-4] and their incidence has been
reported to increase disturbingly, especially within Western
countries[6-8]. It is also characterized by its poor prognosis
despite liver resection although surgery is considered as
the only curative treatment. Studies have reported a 3-year
survival rate of 22%-55% after extended surgery[9-13]
whereas survival rate without surgical treatment was much
poorer at 7%-21%[8,9,12]. The reason for this could be that
ICC are longer clinically silent being often diagnosed at
an advanced stage but also their strong tendency to recur. Postoperative recurrences were mainly located in the
remnant liver whereas extrahepatic recurrences especially
involved lymph nodes, lungs and peritoneum[9,14]. To our
knowledge there is no case of pancreatic metastasis from
ICC being reported in the literature. Thus, this case report
is the first to address this interesting issue.

Figure 2 Photograph. A: Right lobe liver resection specimen showing a 6.0
cm × 5.5 cm × 5 cm well-circumscribed tumor with a firm, heterogeneous,
yellow tan and white cut surface with areas of fibrosis. The surrounding liver is
unremarkable; B: Representative photomicrograph of the tumor shows anastomosing glandular structures composed of highly pleomorphic epithelial cells in
a desmoplastic stroma. The findings are consistent with intrahepatic cholangiocarcinoma (HE, original magnification × 200).

count and hemoglobin. Kidney function and liver function were unremarkable. Tumors markers AFP and CA
19-9 were normal, 1.9 ng/mL and 8.4 U/mL, respectively. Based on the imaging studies, the pre-operative diagnosis was hepatocellular carcinoma. The patient underwent a right hepatic lobectomy and cholecystectomy. At
surgery, the uninvolved liver appeared normal and there
was no evidence of extrahepatic disease in the lymph
nodes or anywhere else in the abdomen.
Pathology: A right liver lobe resection specimen was
received and revealed a 6 cm × 5.5 cm × 5 cm white tan
well-circumscribed firm mass with scalloped borders
(Figure 2A). The tumor was 2 cm from the closest resection margin. Microscopically, the tumor consisted of
moderately-differentiated intrahepatic cholangiocarcinoma characterized by anastomosing cords and glands with
marked cytological atypical and embedded in dense stroma (Figure 2B). No lymphovascular invasion was noted.
The bile duct margin was negative; no lymph nodes were
identified from the hilar soft tissue that was entirely submitted. Carcinoma-in-situ and dysplastic changes involving adjacent bile ducts were seen. The uninvolved liver
showed portal fibrosis but no portal inflammation. Rare
ground-glass hepatocytes were idenfied. Immunohistochemical stain for hepatitis B surface antigen showed
scattered hepatocytes with positive cytoplasmic staining,

CASE REPORT
In May 2008 a healthy 24-year-old Chinese woman longtime immigrant was referred to our Division for the
investigation of a liver mass revealed by an ultrasound at
an outside hospital, as part of her regular follow up for
chronic hepatitis B. A computed tomography (CT) scan
with nonionic contrast confirmed a mass within segments Ⅵ-Ⅶ measuring 7.2 cm × 6.0 cm. No lesion was
observed in the lungs and her pancreas appeared normal
(Figure 1). The patient had no health issue beside HBV,
received no medication and had not undergone any surgery so far. Her brother also had HBV but her family history for liver cancer was negative. She presented without
symptoms and was not icteric. Abdominal palpation was
unremarkable with a negative Murphy’s sign. Laboratory
tests were performed and reported normal white cell
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ICC[15]. Notwithstanding long-term outcomes are still far
from reaching the expectancy. Most patients with ICC
present recurrence within 2 years after surgery[9,10,12,14].
Not surprisingly survival rates are low. Despite an aggressive approach Konstadoulakis et al[13] reported 1-year,
3-year and 5-year survival rates of 80%, 49% and 25%,
respectively[13]. Many potential predictor factors have
been suggested. Concerning the well-established ones,
several studies demonstrated the negative impact of positive margins[8,12,13,16-18]. Lymph nodes metastasis has also
been identified as negative predictive factor although the
benefit of lymphadenectomy is still debatable[8,10,11,14,16,17].
Intrahepatic cholangiocarcinomas have the potential to
invade Glissonean sheath[16] leading to hematogenous,
lymphatic or direct extension, causing dissemination of
the disease. The absence of other lesion or peri-pancreatic adenopathy supports the hypothesis of hematogenous
spreading although the dissemination pattern remains
unclear in this case.
Concerning the liver lesion, as above mentioned, “carcinoma-in-situ and dysplastic changes involving adjacent
bile ducts were seen”. This finding supports the diagnosis
of primary cholangiocarcinoma, rather than metastatic
tumor. This finding, associated with cytological features:
(high N/C ratios, pleomorphism and high mitotic rates),
permit to confidently rule-out the differential diagnosis
of cholangiolocellular carcinoma[19,20].
Considering the pancreatic lesion, its morphology has
been compared with the hepatic one; they were considered similar. Unfortunately, no tissue from the pancreatic
FNA specimen is available for immunohistochemical
studies. If tissue was available we may have add breast
cancer markers to rule out metastatic breast cancer that
could be considered in a young female patient.
The metastatic lesion in the pancreas could be explained as hematogenous spread from lesions in the
lungs.
In term of risk factors the patient was HBV carrier.
The role of HBV in ICC needs to be clarified. Although
several studies considered it as a risk factor[2-4], a recent
study suggested HBV could be a favorable prognostic
factor after resection[21]. Liver fluke infestation was not
tested. The patient did not present any other major risk
factor but her recent history of pregnancy should be
addressed although its role remains uncertain. Little is
known in this field but clinical courses of ICC worsened
by gravid state have been reported[22,23]. Indeed the high
concentration of estrogen and the suppression of the
immune system arising from pregnancy could potentially
promote recurrence of ICC like it can aggravate preexisting liver lesion[24]. Chemotherapy is considered as the
standard care for extrahepatic recurrences while surgery
is not the gold standard in these cases[15]. Nevertheless
data are strongly limited in this field and further studies are needed, especially to assess to role of combining
therapies that may play an increasing role in the future.
Considering the absence of reported pancreatic metastases from ICC, achieving an EUS-FNA in order to get

Figure 3 Endoscopic ultrasound-guided fine needle aspiration biopsy of
pancreatic tail mass. Cytospin material showing a loose three-dimensional
cluster of cells with high nuclear to cytoplasmic ratio, hyperchromasia, and
eosinophilic cytoplasm. Several other clusters similar to these were found on
the slide. The findings are consistent with adenocarcinoma compatible with
metastatic cholangiocarcinoma.

whereas hepatitis B core antigen was negative, findings
that confirm hepatitis B infection.
The patient recovered with no complication and
was discharged 5 d after surgery. She was then routinely
followed-up with CT of the chest and abdomen, tumor
markers and complete lab tests on an outpatient mode.
In January 2012, approximately 2 mo after delivering her
baby and almost 4 years after her prior surgery, a CTscan of the abdomen performed in an outside hospital
highlighted a pancreatic ductal dilatation, suspicious to be
secondary to a mass in the tail of the pancreas and nine
nodules on both sides of the chest; each lesion was then
confirmed by a positron emission tomography-computed
tomography. In order to determine the nature of the
pancreatic lesion, an endoscopic ultrasound (EUS)-Fine
needle aspiration (FNA) was performed. In order to clarify the nature of the lung nodules the patient underwent
a left video-assisted thoracoscopic surgery wedge resection. The specimen revealed a white firm well-circumscribed lesion measuring 1 cm × 1 cm with free margins.
The findings supported metastatic cholangiocarcinoma
(Figure 3). Surgery having no role in systemic cholangiocarcinoma, our plan was to introduce chemotherapy with
Gemcitabine/Cisplatin for 3 mo followed by restaging.
Currently, the patient is off chemotherapy and remains very well. She is pregnant G2P1, due to have a
baby in March 2014.

DISCUSSION
Intrahepatic cholangiocarcinomas are malignant neoplasms arising from the biliary tree, beyond the second
order[5]. They represent approximately 10%-20% of all
primary liver cancers[2-4]. ICC include different growth
types: mass-forming, periductal-infiltrating and intraductal-growth[5]. Furthermore, they display a very malignant
potential leading to a high risk of recurrence and a poor
prognosis. Surgery, via liver transplant and hepatic resection, is considered as the only curative treatment for
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a diagnosis was probably the correct strategy. Regarding
the lungs nodules we decided to perform a video-assisted
thoracoscopic surgery resection although they were
highlighted on the PET/CT. Many other causes could
explain lung nodules in a young Chinese patient. Therefore we needed a precise diagnosis of the lesion to decide
whether the patient could be candidate to surgery or to
systemic therapy. Yoon et al[25] reported a case of cholangiocarcinoma that metastasized to the pancreas, however
they did not reported whether it was an intrahepatic, hilar
or extrahepatic one[25].
In conclusion, the present case report describes a
recurrence of intrahepatic cholangiocarcinoma in lungs
and pancreas in a patient who underwent liver resection
approximately 4 years previously. This is the first report
of pancreatic metastasis from ICC.
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Core tip: Renal cell carcinoma is a common urological
malignancy with the ability to invade the inferior vena
cava and to extend into the right atrium of the heart.
If treated surgically, extension of tumor thrombus is
not a determinant of survival; therefore it is imperative
to determine the presence and extent of tumor thrombus. To date, this has been primarily accomplished by
magnetic resonance imaging and computed tomography; however, we present a case in which transthoracic
echocardiography provided a more accurate determination/characterization of the presence and degree of
tumor thrombus and extension.
Original sources: Bejarano M, Cameron YL, Koutlas TC, Movahed A. Transthoracic echo: A sensitive tool for detecting cardiac
extension of renal cell carcinoma? World J Clin Cases 2014; 2(8):
377-379 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v2/i8/377.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i8.377

Abstract
Renal cell carcinoma is a common urological malignancy with the unique ability to invade the inferior vena
cava (IVC) and to extend into the right atrium of the
heart. Of those with Renal cell carcinoma only 4%-25%
are found to have IVC invasion and of those only
2%-10% extend into the right atrium. If treated surgically, extension of tumor thrombus is not a determinant
of survival; therefore it is imperative to determine the
presence and extent of tumor thrombus in order to determine surgical approach and tumor resection. To date
this has been primarily accomplished by magnetic resonance imaging and computed tomography. We present a case of 61 years old African American woman in
which transthoracic echocardiography provided a more
accurate determination/characterization of the presence
and degree of tumor thrombus and extension.

INTRODUCTION
Renal cell carcinoma is a common urological malignancy
with the unique ability to invade the inferior vena cava
(IVC) and to extend into the right atrium of the heart.
Of those with renal cell carcinoma (RCC) only 4%-25%
are found to have IVC invasion and of those only
2%-10% extend into the right atrium. If treated surgically, extension of tumor thrombus is not a determinant
of survival; therefore it is imperative to determine the
presence and extent of tumor thrombus in order to determine surgical approach and tumor resection. To date
this has been primarily accomplished by magnetic resonance imaging (MRI) and computed tomography (CT).

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography scan (coronal view) revealing inferior
vena cava thrombus with no evidence of extension into the right atrium.

Figure 3 Subcostal view showing the tumor thrombus extending from the
inferior vena cava into the right atrium.

Figure 2 Subcostal view showing the right atrial thrombus.

Figure 4 Peri-operative view of the tumor thrombus within the inferior
vena cava extending into the right atrium.

cal history of hypertension, hyperlipidemia, and diabetes
mellitus initially presented to her primary care physician
for progressively worsening fatigue, anorexia, and weight
loss. As part of her work-up, she underwent an abdominal and pelvis CT scan, which revealed a large right sided
renal mass with possible invasion of the right renal vein
and inferior vena cava. A follow up abdominal MRI
confirmed the presence of a very large right-sided renal
mass consistent with renal cell carcinoma and subsequent
invasion of the right renal vein and adjacent inferior vena
cava. Further assessment revealed a tumor thrombus
extending beyond the renal veins into the intrahepatic
inferior vena cava and toward the right atrium. In order
to fully characterize the extent of tumor thrombus extension, a CT angiogram (CTA) of the chest and transthoracic echocardiogram (TTE) was done. The chest CTA
revealed a filling defect in the IVC in the intrahepatic and
subhepatic regions consistent with known tumor thrombus, but showed no evidence of right atrium invasion
(Figure 1). On the other hand, the TTE showed a large
right atrial mass (Figure 2) with diastolic prolapse into
the right ventricle and extension into the IVC (Figure 3).
In the setting of her known history of RCC with migration and the fact that this mass was also seen to extend
into the IVC, it was felt that this was indeed right atrial
invasion of the tumor thrombus and less likely to be a

WCCR|www.wjgnet.com

hematological thrombus. A preoperative left heart catheterization was also performed revealing significant mid
right coronary artery disease.
After completing the aforementioned preoperative
assessment and evaluation by Urology, Vascular Surgery
and Cardiothoracic Surgery, the patient underwent a radical nephrectomy and resection of the inferior vena cava
and right atrial tumor thrombi (Figure 4). She simultaneously underwent a single vessel coronary artery bypass
for her right coronary artery disease. There were no surgical complications and the patient’s postoperative course
was unremarkable.

DISCUSSION
Renal cell carcinoma tumor thrombus has a propensity
to invade the main renal veins as well as the IVC and in
rare circumstances can extend into the right atrium of
the heart[1,2]. In order to properly classify RCC extension and plan the appropriate surgical technique and approach, one would imagine that establishing the location
of the superior margin of the tumor thrombus would be
essential[1,3]. At this time the mainstay or gold standard
of renal mass detection and characterization (including
RCC) is CT scan and MRI[1,4,5]. CT scan has shown to be
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to be undertaken ensuring the best patient outcome.

Table 1 Classification of renal cell carcinoma tumor thrombus
Tumor thrombus level
Level Ⅰ

[6]

Characteristics

[6]

COMMENTS
COMMENTS

Extension to 2 cm above the renal vein
into the IVC
Extension to the subhepatic level, > 2
cm above the renal vein BUT below the
diaphragm
Extension into the intrahepatic IVC BUT
below the diaphragm
Extension into the right atrium of the
heart

Level Ⅱ

Level Ⅲ
Level Ⅳ

Case characteristics

A 61 years old African-American female with past medical history of hypertension, hyperlipidemia, and diabetes mellitus initially presented to her primary
care physician for progressively worsening fatigue, anorexia, and weight loss.

Clinical diagnosis

A large right sided renal mass with possible invasion of the right renal vein and
inferior vena cava.

Imaging diagnosis

Chest computed tomography angiogram revealed a filling defect in the inferior
vena cava (IVC) in the intrahepatic and subhepatic regions consistent with
known tumor thrombus, the transthoracic echocardiogram (TTE) showed a
large right atrial mass with diastolic prolapse into the right ventricle and extension into the IVC.

IVC: Inferior vena cava.

most accurate in evaluating the extent of local growth as
well as the presence or absence of metastasis (i.e., to the
pancreas, bone). On the other hand MRI has been more
accurate in delineating the superior margin of any tumor
thrombus, and thereby classifying RCC tumor thrombus,
as well as differentiating between bland/hematologic
thrombus and tumor thrombus[1,4,5]. Traditionally TTE
has been used to further delineate the supradiaphragmatic extension of tumor thrombus. In our case, TTE
accurately illustrated the cranial extent of tumor thrombus into the right atrium which was in fact missed on the
traditionally used CT scan.
For level IV tumors (Table 1) such as was found in
our patient, cardiopulmonary bypass (CPB) with or without hypothermic circulatory arrest (HCA) is necessary for
safe and complete extraction of the thrombus[1,3,6]. This
surgical approach provides a bloodless surgical field that
allows optimal visualization of the hepatic veins, IVC and
Right Atrium for complete tumor thrombus resection.
As incomplete resection of these tumors confers a higher
rate of metastatic recurrence and decreased postoperative
survival, it is imperative to clearly delineate the superior
margin of any tumor thrombus[1,3,6].
In our case, the patient’s preoperative evaluation included a CT abdomen/pelvis, CT chest, MRI abdomen,
and TTE. Unexpectedly, it was the TTE that provided
the most accurate determination of the cranial extent of
the tumor thrombus. Proper classification of the tumor
thrombus allowed for the appropriate surgical approach

Experiences and lessons

In this case, TTE accurately illustrated the cranial extent of tumor thrombus into
the right atrium which was in fact missed on the traditionally used computed
tomography scan.

Peer review

The case report illustrates the diagnostic power of transthoracic echo in diagnosis of cardiac extension of renal cell carcinoma. The manuscript is well written.
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Blue rubber bleb nevus syndrome: A case report and
literature review
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sites including the scalp, eyelid, orbit, lip, tongue, face,
back, upper and lower limbs, buttocks, root of neck,
clavicle area, superior mediastinum, glottis, esophagus,
colon, and anus, with secondary severe anemia. In addition, we summarize the epidemiology, clinical manifestations, diagnosis, differential diagnosis and therapies of
this disease by analyzing all previously reported cases to
enhance the awareness of this syndrome.
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Core tip: We present a case of blue rubber bleb nevus
syndrome (BRBNS). This is the 12th Chinese patient
and the first female from the Chinese Mainland reported
in the English literature. BRBNS is a rare disease characterized by multiple venous malformations and hemangiomas in the skin and visceral organs. The most common
symptoms are gastrointestinal bleeding and secondary
iron deficiency anemia. We summarize the epidemiology, clinical manifestations, diagnosis, differential diagnosis and therapies of the disease. In a patient with
gastrointestinal bleeding and multiple hemangiomas,
a diagnosis of BRBNS should be considered and a systemic examination is necessary. An early diagnosis will
improve the patient’s quality of life.

Abstract
Blue rubber bleb nevus syndrome (BRBNS) is a rare
disease characterized by multiple venous malformations
and hemangiomas in the skin and visceral organs. The
lesions often involve the cutaneous and gastrointestinal systems. Other organs can also be involved, such
as the central nervous system, liver, and muscles. The
most common symptoms are gastrointestinal bleeding
and secondary iron deficiency anemia. The syndrome
may also present with severe complications such as
rupture, intestinal torsion, and intussusception, and can
even cause death. Cutaneous malformations are usually asymptomatic and do not require treatment. The
treatment of gastrointestinal lesions is determined by
the extent of intestinal involvement and severity of the
disease. Most patients respond to supportive therapy,
such as iron supplementation and blood transfusion.
For more significant hemorrhages or severe complications, surgical resection, endoscopic sclerosis, and laser
photocoagulation have been proposed. Here we present
a case of BRBNS in a 45-year-old woman involving 16
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Original sources: Jin XL, Wang ZH, Xiao XB, Huang LS, Zhao
XY. Blue rubber bleb nevus syndrome: A case report and literature
review. World J Gastroenterol 2014; 20(45): 17254-17259 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i45/17254.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i45.17254

INTRODUCTION
Blue rubber bleb nevus syndrome (BRBNS or Bean’s
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syndrome) was first recognized by Gascoyen[1] in 1860,
and 100 years later Bean[2] described BRBNS in detail and
coined the term Blue rubber bleb nevus syndrome. The
incidence of reported BRBNS is very low[3]. A MEDLINE search yielded approximately 200 case reports published to date. Wong and Lau[4] reported the first Chinese
patient diagnosed with BRBNS in 1982. We report a case
of BRBNS in a 45-year-old woman with gastrointestinal
bleeding and severe anemia. Lesions were found in many
areas including the skin and superior mediastinum. This
is the 12th Chinese patient and the first female from the
Chinese Mainland reported in the English literature.

A

B

CASE REPORT
A 45-year-old female patient was admitted because of
pallor and fatigue. She was born with grain of rice-sized
cutaneous bluish nodules on her left eyelid. Since then
the patient experienced recurrences of bluish nodules
in the skin, which had increased in size and in number
over time. She had no discomfort and had never attended
hospital. Five years ago, she suffered from pallor and
fatigue and attended a local hospital where a diagnosis
of angioma and iron deficiency anemia (IDA) was made.
Recently, the symptoms were aggravated, and the patient
visited our hospital for further diagnosis and treatment.
She denied having melena, hematochezia, menorrhagia,
bleeding gums or recurrent epistaxis, hemoptysis, hematemesis, dyspnea, and stomachache. The patient had
no history of non-steroidal anti-inflammatory drug use,
peptic ulcer or chronic liver disease, and no family history of recurrent skin lesions or gastrointestinal bleeding.
Physical examination showed pallor of the conjunctiva,
pale lips, bluish nodules on upper and lower limbs (Figure
1A), eyelid (Figure 1B), lips (Figure 1C), tongue, face,
back, and buttocks, which were soft, tender and hemorrhagic, easily compressible and promptly refilled after
compression. The size of the lesions varied from 0.5-3.0
cm. The abdomen was soft and non-tender. Laboratory
findings were as follows. Routine blood analysis showed
severe anemia (hemoglobin 3.6 g/dL), characterized by
small cells and low pigment (mean corpuscular volume
25 pg, and mean corpuscular hemoglobin concentration 35 g/dL). White blood cell was 4.0 × 109/L and
platelet count was 169 × 109/L. Serum ferritin level was
9 ng/mL. Serum blood urea nitrogen was 9.7 mg/dL,
creatinine 0.58 mg/dL, aspartate aminotransferase 7 IU/
L, and Alanine aminotransferase 16 IU/L. Fecal occult
blood test was positive. Bone marrow aspiration revealed
myeloid hyperactivity and normocellular marrow with
minimal erythroids. Bone marrow iron stores were depleted (marrow iron stain showed extracellular iron (+),
sideroblasts 10%). The results indicated that the patient
was suffering from IDA. On endoscopy, the glottis and
esophagus (Figure 2A) showed multiple bluish hemangiomas, and no bleeding was seen. One lesion (2.0 cm ×
2.5 cm) was found in the colon (Figure 2B) with no fresh
bleeding, and lesions were also observed in the anus (Figure 2C). A head computed tomography (CT) (Figure 3A

WCCR|www.wjgnet.com
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Figure 1 Bluish nodules on upper (A) (arrow) and lower limbs, eyelid (B)
(arrows), lip (C) (arrows); vary from 0.5 to 3.0 cm.

and B) showed lesions on the scalp, left tempora, orbit,
and the brain was normal. On chest CT (Figure 3C), the
root of the neck, clavicle area and superior mediastinum
showed multiple nodular, lumpish lesions, and a soft tissue component that was consistent with a vascular malformation and hemic calculus. Abdominal ultrasonography was normal. On the basis of the above findings, the
diagnosis of venous malformations was compatible with
BRBNS. As the patient had no dyspnea, dysphagia, or
blurred vision, she was given iron supplementation and
blood transfusions. Two weeks later, a routine blood test
showed that the hemoglobin was 7.7 g/dL. Fecal occult
blood test was negative. She was discharged and asked to
attend outpatient follow-up monthly.

DISCUSSION
We describe a case of BRBNS with dominant cutaneous,
orbit, superior mediastinum, glottis and gastrointestinal
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A

A

10 cm

B

B

10 cm

C

C

Figure 2 On endoscopy, glottis and esophagus (A) showed multiple bluish hemangiomatas (arrow), and no bleeding was seen; one lesion (2.0
cm × 2.5 cm) with no fresh bleeding was seen in the colon (B) (arrow), and
lesions were also observed on anus (C) (arrow).

Figure 3 Computed tomography images. Head computed tomography (CT)
(A, B) showed lesions (arrows) on the scalp, left tempora, and orbit, the brain
was normal. Chest CT (C) of the root of the neck, clavicle area and superior
mediastinum showed multiple nodular, lumpish lesions, and a soft tissue (arrow)
component that was consistent with a vascular malformation and hemic calculus. L: Left; P: Posterior.

involvement. According to our review of the literature,
20% of patients with BRBNS were from the United
States, 15% from Japan, 9% from Spain, 9% from Germany, 6% from China, and 6% from France. There are
also reports from other countries; however, the number
of cases is much lower, indicating that many races can
develop this disease, although BRBNS is rare in Blacks.
Among the 200 cases identified from MEDLINE, the
clinical data of 120 cases were analyzed, and cutaneous
angiomas were observed in 112 cases which accounted
for 93%, and gastrointestinal hemangiomas were observed in 91 cases (76%). Other organs, such as the central nervous system (16 cases, 13%), liver (13, 11%), and
muscles (11, 9%) were also involved (Table 1). We found
that the involvement of various organs was common in
a single patient (87%). The number of sites involved in
our patient was 16, and included the scalp, eyelid, orbit,

WCCR|www.wjgnet.com

lips, tongue, face, back, upper and lower limbs, buttocks,
root of neck, clavicle area, superior mediastinum, glottis,
esophagus, colon and anus.
Among the cases reported in the literature, the femalemale ratio was approximately 1:1, indicating that there is
no sex difference in BRBNS, as reported by Choi et al[5].
The lesions are often present from birth or early
childhood[6,7]. The onset of the disease could be traced
in 68% (82/120) of the patients reviewed. Among these
82 patients, 30% had BRBNS from birth, in 9% BRBNS
started during infancy, in 48% BRBNS started in childhood, in 9% BRBNS started during adolescence, and in
4% BRBNS started in adulthood. The oldest patient reported was 82 years old[8], however, the lesions appeared
some years ago, and the youngest was an unborn baby
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taneous angiomas are found on the surface of the skin
and can affect the entire body ranging from the scalp to
the sole of the foot. The cutaneous lesions are characterized as rubbery, soft, tender and hemorrhagic, easily
compressible and promptly refill after compression. The
other two types of lesions are large disfiguring cavernous
lesions and blue-black irregular macules or papules[2]. Our
patient had typical characteristics of the syndrome such
as skin lesions, iron deficiency anemia and GI lesions.
For GI lesions, push endoscopic exam is the most important diagnostic method and mucosal resection, argon
plasma coagulation, laser photocoagulation, sclerotherapy
or band ligation are often necessary [10,21-23] . Capsule
endoscopy is a new, non-invasive, reliable imaging technique, well accepted and tolerated by patients, and can be
used for the entire small bowel[24]. Capsule endoscopy can
also be used for the diagnosis of BRBNS[17,25].
Apart from a physical examination and endoscopy,
ultrasonography, radiographic images, CT and magnetic
resonance imaging are also useful for the detection of affected visceral organs[20].
Histological examination revealed cavernous venous
dilatations, with a thin wall of smooth muscle cells lined
by a simple layer of endothelial cells[26]. The diagnosis of
BRBNS can be made by visual inspection of the skin lesions and by endoscopy of the GI tract, thus, biopsy is
not routinely necessary[27].
BRBNS should be differentiated from hereditary
hemorrhagic telangiectasia (Osler-Weber-Rendu syndrome), Klippel-Trenaunay syndrome, and Maffucci syndrome[5,10,28]. These diseases are all characterized by different forms of vascular malformations. Osler-Weber-Rendu
syndrome is characterized by bleeding punctiform angiomas, recurrent epistaxis, telangiectasia, and always has a
positive family history[14,29]. Maffucci syndrome presents
diffuse vascular malformations in the skin and soft tissues,
bone malformations and chondrodysplasia[30,31]. KlippelTrenaunay-Weber syndrome is characterized by varicosities, hypertrophia, and soft tissue and bone deformities[32].
The cutaneous lesions are usually asymptomatic and
do not require treatment. When lesions occur in higher
risk areas of trauma or in joints, treatment may be required, including surgery, sclerotherapy or laser photocoagulation. Some patients also receive treatment due to
cosmetic problems[10,13,14,33].
The treatment of GI BRBNS is determined by the
extent of intestinal involvement and severity of the disease. If bleeding is minor or intermittent, conservative
treatment such as blood transfusions and iron supplementation is recommended due to high recurrence of
the disease. For more significant hemorrhages or other
complications such as rupture, intestinal torsion, and
intussusception, surgical resection, endoscopic sclerosis,
and laser photocoagulation have been proposed[10,13,14].
In addition, some doctors suggest surgical treatment as
life-long supportive therapy can lower patient quality of
life. However, patients must fulfill appropriate indications
before surgical resection. Firstly, the number and distribution of GI lesions should be identified; secondly, the GI

Table 1 Organ involvement in 120 blue rubber bleb nevus
syndrome cases
Organ
Skin
Central nervous system
Muscle
Spine
Uterus
Mediastinum
Mesentery
Kidney
Thyroid
Spleen
Gallbladder
Pancreas
Peritoneum
Ampulla of Vater
Pleura
Arytenoid cartilage

Cases

Organ

Cases

112
16
11
4
3
3
2
2
2
1
1
1
1
1
1
1

Gastrointestine
Liver
Vagina
Eyes
Bone
Lung
Joint
Bladder
Parotid gland
Endobronchial
Vocal cord
Adrenag gland
Retroperitoneum
Nasopharynx
Heart

91
13
4
4
3
3
2
2
2
1
1
1
1
1
1

Among the 200 cases, the clinical data of 120 cases were analyzed, many
organs could be involved in different patients.

(shown by B-ultrasound in an antenatal examination)[9].
The size and number of lesions grew with time.
The pathogenesis of this disease is uncertain. Although autosomal inheritance of BRBNS has been identified in several familial cases associated with chromosome
9p, the majority are sporadic cases[5,10,11]. According to our
review, only six cases had a positive family history. Mogler
C found that c-kit was detectable predominantly in smaller
vessels within their patient’s tissues, suggesting that the
stem cell factor/c-kit signaling axis may be involved in the
constant growth of venous malformations[12].
The clinical manifestations vary according to different organ involvement. The cutaneous lesions are usually
asymptomatic and some patients complain of painful lesions (5%). Others have reported increased sweating (2%).
Pain may be caused by contraction of smooth muscle
fibers surrounding the angioma and sweating possibly due
to the proximity of the nevi to sweat glands[13,14]. Gastrointestinal hemangiomas may appear in any position from
the mouth to the anus[15]. The most common symptoms
in the gastrointestinal (GI) tract are bleeding and secondary IDA[16], and may also present with severe complications such as rupture, intestinal torsion, and intussusception[17]. In our review, almost all GI lesions led to chronic
bleeding and IDA, seven cases developed intussusception,
and one case developed gangrene, volvulus and infarction.
Hemangiomas in the brain can lead to cerebral infarction
or hemorrhage[6], hemangiomas in the vertebrae can lead
to spinal cord compression[18], and hemangiomas in the
bronchi can lead to chronic cough[19]. Rare complications
of BRBNS have been reported such as blood coagulation
disturbance (four cases), thrombocytopenia (three cases),
disseminated intravascular coagulopathy (two cases) and
the reasons for these complications are unclear.
The diagnosis of BRBNS is based on the presence
of characteristic cutaneous lesions with or without GI
bleeding and/or the involvement of other organs[20]. Cu-
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lesions must be localized[5]. According to the literature,
some patients did not respond to corticosteroids and
interferon[34-36]. A new treatment method has now been
introduced. Yuksekkaya et al[34] first reported the use of
low-dose sirolimus (an antiangiogenic agent) in an 8-yearold girl with BRBNS characterized by recurrent severe
GI bleeding. The vascular lesions were rapidly reduced
after sirolimus treatment, and GI bleeding and muscle
hematomas disappeared. No adverse drug reactions due
to sirolimus were found after a 20-mo follow-up period.
For lesions located in other organs, the aim of treatment is to control excessive bleeding or compression. If
conservative therapy is unsuccessful, resection may be
performed.
The prognosis of BRBNS depends on which organs
are involved and the extent of involvement. Most patients can live a long life with the disease, but the quality
of life is limited due to GI bleeding, oral drug therapy
and blood transfusions. In our review, two patients died
of BRBNS (one of acute GI bleeding[35] and one of cerebral hemorrhage[8]).

2

3

4
5

6
7

8

9

COMMENTS
COMMENTS
Case characteristics

The authors present a rare case of gastrointestinal bleeding in a 45-year-old
woman with blue rubber bleb nevus syndrome (BRBNS).

10

Clinical diagnosis

The diagnosis of BRBNS is based on the presence of characteristic cutaneous lesions with or without gastrointestinal lesions.

Differential diagnosis

11

Osler-Weber-Rendu syndrome, Klippel-Trenaunay syndrome, and Maffucci
syndrome.

Laboratory diagnosis

Hemoglobin was 3.6 g/dL, mean corpuscular volume 25 pg, mean corpuscular
hemoglobin concentration 35 g/dL, serum ferritin 9 ng/mL, and fecal occult
blood test was positive. White blood cell, platelet count, renal and liver function
tests were all within normal limits.

12

Imaging diagnosis

13

Head computed tomography (CT) showed lesions on the scalp, left tempora,
and orbit, the brain was normal. Chest CT of the root of the neck, clavicle area
and superior mediastinum showed multiple nodular, lumpish lesions, and a soft
tissue component that was consistent with a vascular malformation and hemic
calculus. Abdominal ultrasonography was normal.

14

Treatment

15

The patient was given iron supplementation and blood transfusions.

Related reports

A MEDLINE search yielded approximately 200 case reports of blue rubber bleb
nevus syndrome published to date. This case is the first female from the Chinese Mainland to be reported in the English literature.

16

When a patient develops gastrointestinal bleeding and multiple angiomas, a diagnosis of blue rubber bleb nevus syndrome should be considered and an early
diagnosis will improve the patient’s quality of life.

17

Experiences and lessons

Peer review

18

This article summarized the epidemiology, clinical manifestation, diagnosis, different diagnosis and therapies of blue rubber bleb nevus syndrome to heighten
the awareness of this disease.
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INTRODUCTION
Epidermal naevi are hamartomas of the epidermis and
papillary dermis. The histopathological appearance of
verrucous epidermal naevus (VEN) is characteristic,
with columns of hypergranulosis and orthokeratotic
hyperkeratosis alternating with well-defined columns of
agranulosis and parakeratotic hyperkeratosis[1]. VEN affects the head neck region and the lower limbs; however,
in a minority of patients, occur in the genital area.

Abstract
Verrucous epidermal naevus (VEN) is a rare form of
epidermal naevus. We present a case of VEN occurring over the perianal region of a 7-year-old boy. The
lesion was initially thought to be an area of chronic
dermatitis; however it was refractory to treatment.
Histopathology confirmed the diagnosis of VEN. VEN
in the inguinogenital region may be misdiagnosed as
flexural psoriasis, genital warts or sexual abuse. This is
what precisely happened to our patient for a duration
of more than 1 year.

CASE REPORT
A 7-year-old boy, hailing from an orphanage was referred
to Dermatology for review of an intensely pruritic lesion in the perianal area, which had been present since
1 year. Previous treatment comprised of topical steroids
and topical tar preparations, as per the advice of local
physicians. After multiple visits to different medical professionals, the case was diagnosed as warts and he had
received 2 cycles of cryotherapy before presenting to us.
But, these only partially relieved his symptoms and the
lesion remained unchanged. He was otherwise in good
health, without regular medications or allergies. Since
the child came from an orphanage, we took a multidisciplinary approach and meticulously enquired about history
of sexual abuse. There was a definite history of multiple
episodes of sodomy in the orphanage. On cutaneous examination, we found an extremely itchy, moist hyperpigmented and excoriated plaque over the perianal region.
The surface of the plaque was verrucous in some places
and atrophic and dyspigmented in other areas (Figure 1).
There were no stigmata of eczema elsewhere on the skin.
Hair, nail and mucosae did not reveal any abnormality.
Even we kept perianal warts as our first differential diagnosis. Apart from that, other intertriginous dermatitis like

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Perianal; Verrucous epidermal nevus; Warts
Core tip: The most interesting feature of this case is
the difficulty of diagnosing verrucous epidermal naevus
(VEN) of the genital region. It is expected that genital
lesions are troublesome entities with respect to accurate diagnosis. It is essential for pediatricians as well as
dermatologists to consider VEN as a possibility in warty
genital or perianal lesions to avoid inappropriate accusations and irrelevant investigations of child abuse.
Original sources: Das A, Gayen T, Das NK, Shome K. Perianal
verrucous epidermal nevus masquerading as warts. World J Der-
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Figure 1 Hyperpigmented and excoriated plaque over the perianal region.

Figure 2 HPE showing foci of parakeratosis with depressed foci of orthokeratosis (HE, × 10).

candidiasis, zinc deficiency etc. were also kept in consideration. Routine blood investigations were within normal
limits. Biopsy of the perianal region showed evidence
of psoriasiform epidermal hyperplasia, with acanthosis,
alternating parakeratosis and compact hyperkeratosis
(Figure 2). Based on the clinical and histopathological
findings, a diagnosis of verrucous epidermal nevus was
done. The patient was prescribed topical antibiotic and
steroid combination and surgical referral has been done
for discussion of the viability of excision in this location. He was referred for psychiatric counseling as well in
order to take care of the mental trauma which was much
more than the physical issues.

skin graft has been reported by Lee et al[6] in a case series
of four patients (three children, one adult). Sarifakioglu
et al[2] described total excision of an epidermal naevus occurring on the scrotum.
The purpose behind reporting this case is to demonstrate the difficulty of diagnosing VEN of the genital
region. It is quite common for genital lesions to evade
accurate diagnosis and this is exemplified in our case. It
is essential for pediatricians as well as dermatologists to
consider VEN as a possibility in warty genital or perianal
lesions to avoid inappropriate accusations and irrelevant
investigations of child abuse. Diagnostic pointers include
refractoriness to treatment, hyperkeratosis and the unilateral nature of the lesion. The diagnosis of verrucous
epidermal naevus should be suspected in persistent genital eczematous or psoriasiform lesions in pediatric age
group and any discordance in response to treatment for
such lesions must be met with, seriously; and referral to a
dermatologist is warranted.

DISCUSSION
The verrucous morphology and the occurrence in the
genitalia may raise the question of sexually transmitted
disease and sexual abuse. In a case report by Sarifakioglu
et al[2], a patient with scrotal verrucous epidermal naevus
was treated with cryotherapy for genital warts prior to diagnosis. Sexual abuse is often suspected in children with
genital dermatological conditions including dermatitis,
vulval immunobullous conditions, infantile haemangioma, psoriasis etc.[3]. Lichen sclerosus et atrophicus is often
mistaken for child abuse with clinical findings of atrophic
plaques, genital pruritus, erosions and bruising. A case of
vulvitis circumscripta plasmacellularis mimicking child
abuse has been reported by Albers et al[4]. Porzionato et al[5]
reported a case where sexual abuse was suspected in a
patient with perianal and vulval Crohn’s disease presenting as perianal pruritus, fissuring and swelling of the labia
majora.
VEN is resistant to topical therapies and symptomatic
improvement usually requires ongoing therapy. Topical
therapies include coal tar, corticosteroids under occlusion
and retinoic acid. Topical calcipotriol has been used successfully. The long-term application of potent steroids on
the genitalia is limited due to the possible adverse effects.
Physical therapies used in the treatment include dermabrasion, cryotherapy and carbon dioxide laser therapy.
Full-thickness excision with primary closure, use of adjunctive tissue expansion, skin flaps and split-thickness
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Case characteristics

A 7-year-old boy, hailing presented with an intensely pruritic lesion in the perianal area, which had been present since 1 year.

Clinical diagnosis

Cutaneous examination showed moist hyperpigmented and excoriated plaque
over the perianal region, the surface being verrucous in some places and atrophic and dyspigmented in others. Clinically, it was probably a result of sexual
abuse.

Differential diagnosis

Clinical differentials include warts, lichen sclerosus et atrophicus, verrusous
epidermal nevus, flexural psoriasis, dermatitis, candidiasis, zinc deficiency,
etc.

Laboratory diagnosis

Labortaory investigations were within normal limits.

Pathological diagnosis

Biopsy of the perianal region showed evidence of psoriasiform epidermal hyperplasia, with acanthosis, alternating parakeratosis and compact hyperkeratosis.
It was consistent with Verrucous epidermal nevus.

Treatment

Patient has been prescribed topical antibiotic and steroid combination and
surgical referral has been done for discussion of the viability of excision in this
location.
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Sarifakioglu reported a patient with scrotal verrucous epidermal naevus who
was treated with cryotherapy for genital warts prior to diagnosis. A case of
vulvitis circumscripta plasmacellularis mimicking child abuse has been reported
by Albers. Porzionato reported a case where sexual abuse was suspected in a
patient with perianal and vulval Crohn’s disease presenting as perianal pruritus,
fissuring and swelling of the labia majora.
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Core tip: Clinically, ameloblastic carcinoma is more
aggressive than most typical ameloblastomas, with
extensive local destruction, perforation of the cortical
plate, extension into surrounding soft tissues, numerous recurrent lesions and metastasis, usually to cervical
lymph nodes. Histologically, the tumor cells resemble
cells seen in ameloblastoma but show cytological
atypia, cellular pleomorphism, nuclear hyperchromatism, mitoses and vascular and neural invasion. These
identifying features of ameloblastic carcinoma must
be known and recognized by dental practitioners. It is
probable that ameloblastoma, like other tumors (such
as carcinoid tumors and epithelial tumors of the ovary),
shows a spectrum of histological and biological behavior, ranging from benignity at one end to frank malignancy at the other.

Abstract

Original sources: Srikanth MD, Radhika B, Metta K, Renuka
NV. Ameloblastic carcinoma: Report of a rare case. World J
Clin Cases 2014; 2(2): 48-51 Available from: URL: http://
www.wjgnet.com/2307-8960/full/v2/i2/48.htm DOI: http://
dx.doi.org/10.12998/wjcc.v2.i2.48

Ameloblastic carcinoma is a rare odontogenic tumor
exhibiting histological evidence of malignancy in the
primary or recurrent tumor. It is characterized by rapid,
painful expansion of the jaw, unlike conventional ameloblastomas. The tumor most frequently involves the
mandible. The expanding lesion causes perforation of
the buccal and lingual plates of the jaw and invades the
surrounding soft tissue. Rapidly growing large tumor
mass may cause tooth mobility. A mandibular tumor
involving the mental nerve leads to paresthesia of the
nerve. A maxillary tumor can produce a fistula in the
palate and paresthesia of the infraorbital nerve. Most
ameloblastic carcinomas are presumed to have arisen
de novo with a few cases of malignant transformation
of ameloblastomas. Although rare, these lesions have
been known to metastasize, mostly to the regional
lymph nodes or lungs. A case of ameloblastic carcinoma
in a 60-year-old man is reported here and its clinical,
radiological and histological features are discussed.

WCCR|www.wjgnet.com

INTRODUCTION
Malignant odontogenic tumors are very uncommon and
ameloblastic carcinoma is a rare odontogenic carcinoma,
with very few such cases being reported so far. The frequency of malignant change in ameloblastomas is difficult to establish but probably may be less than 1% among
all cases of ameloblastomas[1].
The terminology for these lesions is somewhat
controversial. The term malignant ameloblastoma
should be used for a tumor that shows the histopathological features of ameloblastoma, both in the primary
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Figure 1 Extra (A) and intra oral photograph of swelling with labial, buccal and lingual cortical expansion (B, C).

tumor and in the metastatic deposits[2]. However, the
term ameloblastic carcinoma should be reserved for
an ameloblastoma that has cytological features of malignancy in the primary tumor, in a recurrence, or in
any metastatic deposit[3]. These lesions may follow a
markedly aggressive local course but metastases do not
necessarily occur[4].
Odontogenic carcinoma signifies the primary malignant epithelial tumors of the terms that are so poorly
differentiated that they bear little or no resemblance to
any of the odontogenic apparatus. With the presence
of many clear cells in conjunction with the other patterns and histological features considered to be indicative
of malignancy in these lesions and in keeping with the
guidelines of World Health Organization (WHO) classification of odontogenic tumors, some authors even prefer
to designate these tumors as clear cell ameloblastic carcinoma or ameloblastic carcinoma, clear cell variant.

On examination, a huge extra oral swelling was found,
measuring around 23 cm × 11.5 cm in size, extending
from the right side of mandible and crossing the midline
with well defined margins, hard in consistency, with tenderness over the swelling. Intra oral examination revealed
complete obliteration of the buccal and labial vestibule on
the right side, with the swelling extending in to the anterior region of the floor of the mouth (Figure 1B). It had
a normal mucosal color and 31-33 and 41-47 teeth were
missing. The intra oral swelling was hard in consistency
and tenderness was present on palpation (Figure 1C).
In light of the above findings and the nature and
duration of the lesion, a provisional diagnosis of ameloblastoma was considered and odontogenic myxoma and
osteosarcoma were considered for a differential diagnosis.
The patient had an orthopantomograph (OPG),
computed tomography (CT) mandible and magnetic
resonance imaging. OPG showed huge multilocular radiolucency with the septa giving an appearance of a soap
bubble or honeycomb extending from the ramus molar
region on right side, crossing the midline to the lower left
premolar region (Figure 2A). CT dental scan showed an
enlarged tumor extending from the ramus region of 48
to the 35 region (Figure 2B). The tumor caused severe
expansion of the buccal and lingual cortical plates with a
multilocular appearance.
Excisional biopsy revealed numerous epithelial follicles spread out in a scanty connective tissue stroma. The
epithelial nests showed typical (tall) columnar peripheral
cells with apically placed nuclei and vacuolated cytoplasm. The central cells showed squamous metaplasia

CASE REPORT
A 60-year-old male patient came to the department of
oral medicine and radiology with a chief complaint of
swelling over the right side of the face for 10 years (Figure
1A). History revealed that he first noticed a small intra
oral swelling at the labial aspect of lower right canine region which gradually increased in size. Initially he noticed
pain in that region but subsequently but there was no
pain and the swelling increased progressively to the present size. The patient also noticed development of paresthesia of the lower lip with pain over the swelling.
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Figure 2 Orthopantomograph (A) and 3D computed tomography (B) showing honeycomb lesion.

39.8 years. However, a few authors have stated that the
sixth decade is the predominant age group. Ameloblastic
carcinoma has been reported to arise either de novo or
from a preexisting odontogenic cyst or ameloblastoma[5].
The common clinical signs and symptoms include swelling, pain, trismus and dysphonia[6] and there are several
classifications: (1) WHO classification of odontogenic
carcinomas: malignant ameloblastoma; primary intraosseous carcinoma; malignant variants of other odontogenic
tumors; and malignant changes in odontogenic cysts; (2)
Classification of odontogenic carcinomas according to
Slootweg and Muller: primary intraosseous carcinoma,
e.g., odontogenic cyst (Type Ⅰ); malignant ameloblastoma
(type ⅡA); ameloblastoma carcinoma, arising de novo, e.g.,
ameloblastoma, or e.g., odontogenic tumor (type ⅡB);
and primary intraosseous carcinoma arising de novo (type
ⅢA: non keratinizing; type ⅢB: keratinizing); and (3) LJ
Slater, Oral and Maxillofacial Clinics of North America
- odontogenic carcinomas: metastasizing ameloblastoma;
ameloblastic carcinoma; carcinoma, e.g., ameloblastoma;
primary intraosseous carcinoma; solid; cystic (e.g., odontogenic cyst); central mucoepidermoid carcinoma; ghost
cell odontogenic carcinoma; and clear cell odontogenic
carcinoma.

Figure 3 Histopathology specimen showing epithelial follicles with squamous metaplasia and numerous keratin pearls.

and numerous keratin pearls. A few cells showed features
of dysplasia, such as irregular aggregation, cellular and
nuclear pleomorphism with nuclear hyperchromasia (Figure 3).
The histological features were consistent with ameloblastic carcinoma. Myxomas radiologically show honeycomb variant and fine trabeculations within the small
lobules not present in ameloblastoma. Osteosarcoma is
a common primary malignant tumor affecting the jaw
and radiologically a sunray appearance is present. Hence,
they were excluded and a final diagnosis of ameloblastic
carcinoma was made. The patient underwent surgical
resection of the tumor by microvascular reconstructive
surgery with complete resection of the mandible and
reconstruction of the mandible was done by fibula graft
(Figure 4). The patient is being followed up closely.

Odontogenic sarcoma: Ameloblastic fibrosarcoma
The diagnostic criteria of an ameloblastic carcinoma that
differentiate from ameloblastoma are based on cytological atypia and an increased mitotic index[5]. The histological changes should include a higher proliferative index
emphasized by higher mitotic activity, higher proliferating
cell nuclear antigen expression and higher ki67, atypia
such as nuclear pleomorphism and basilar hyperplasia,
hyperchromatic nuclei of basaloid cells, and other features of malignancy, such as peripheral or perivascular
invasion. This should be correlated with the clinical
features. The four important characteristics include[5]
growth rate, the propensity for ameloblastic carcinoma
to perforate the cortex, pain, as a third of patients with
ameloblastic carcinoma experience pain or discomfort,
and sensory disturbance, such as paresthesia which is rare
with ameloblastoma.
Ameloblastic carcinoma is an aggressive neoplasm

DISCUSSION
Ameloblastic carcinoma is a rare neoplasm that represents a challenge in its diagnosis, treatment and prognosis.
Information regarding its clinical features is scanty[5]. The
demographic data of ameloblastic carcinoma reported in
the literature suggests that it is more common in males
(M:F 1.5:1) and the site of distribution is in the mandible,
particularly in the posterior mandible[1]. The age range of
occurrence shows a large variation with an average age of
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Figure 4 Post-op photograph (A) and orthopantomograph (B) of patient after surgical resection of the tumor by microvascular reconstructive surgery and
reconstruction with a fibula graft.

Experiences and lessons

that is locally invasive and can spread to regional lymph
nodes or distant metastatic sites such as long bones. It is
managed with wide local excision, elective or therapeutic
neck dissection and post operative radiation therapy[5].
Radiotherapy and chemotherapy seem to be of limited
value. The prognosis is poor and hence close follow up
of the patient is needed.
Although the reported cases of ameloblastic carcinoma are scarce, the above features can be applied to
diagnose an ameloblastic carcinoma at an early stage to
enable early intervention and better treatment[7].

It is probable that ameloblastoma, like other tumors (such as carcinoid tumors
and epithelial tumors of the ovary), shows a spectrum of histological and biological behavior, ranging from benignity at one end to frank malignancy at the
other.

Peer review

Ameloblastic carcinoma is a rare malignant tumor. This report is very interesting.
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as breast abscess
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Core tip: We present a case of lymphoepithelioma-like
carcinoma (LELC) of the breast, which is a rare tumor
type that can be difficult to diagnose. This particular
case is the first case of LELC of the breast presenting
as an abscess with radiologic and histologic studies as
well as literature review of this rare tumor.
Original sources: Suzuki I, Chakkabat P, Goicochea L, Campassi C, Chumsri S. Lymphoepithelioma-like carcinoma of
the breast presenting as breast abscess. World J Clin Oncol
2014; 5(5): 1107-1112 Available from: URL: http://www.wjgnet.com/2218-4333/full/v5/i5/1107.htm DOI: http://dx.doi.
org/10.5306/wjco.v5.i5.1107

INTRODUCTION
Lymphoepithelioma-like carcinoma (LELC) is an undifferentiated carcinoma composed of malignant epithelial
cells with a lymphocytic background, which was first
described in the nasopharynx by Regaud, Reverchon and
Schminke. These cells have been described in other sites
including the stomach, salivary gland, lung, thymus, skin
and cervix[1]. LELC in the breast was first described by
Kumar et al[2]. LELC of the breast is a rare disease with
only 20 reported cases described in the literature[2-15]. Distinguishing LELC from medullary carcinoma and certain
types of lymphoma has been a diagnostic challenge[3,14,15].
Making this distinction has profound impact on therapy
and overall prognosis.
In this paper, we present a case of LELC of the
breast in a 64-year-old female with an unusual presentation and clinical course.

Abstract
Lymphoepithelioma-like carcinoma (LELC) is a rare type
of neoplasm in which only twenty cases have been reported in the breast. This type of tumor can be difficult
to distinguish from other breast tumors particularly
medullary carcinoma and lymphoma in the breast. We
present a case of LELC of the breast presenting as an
abscess along with a review of the literature. This is the
st
21 reported case of LELC of the breast and the first
case to present as an abscess. Her clinical picture could
have been mistaken for other infectious or inflammatory
diseases. Given the potential for favorable outcome, early detection and general knowledge of this neoplasm are
essential to expedite treatment for this rare tumor type.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT
A 64-year-old African American woman presented with

Key words: Lymphoepithelioma-like carcinoma of the
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Figure 1 Imaging findings. A: Medially exaggerated cranio-caudal mammographic view of the left breast demonstrates the anterior aspect of the palpable mass that
is a partially circumscribed and partially indistinct mass at 9 o’clock, posterior left breast (arrow); B: Ultrasound of the palpable lump demonstrates a 2.1 cm indistinct
irregular hypoechoic solid mass with no posterior shadowing (caliper); C: Ultrasound of the left axilla demonstrates multiple oval and rounded lymph nodes measuring
up to 1.4 cm. One oval 1.1 cm lymph node is diffusely hypoechoic (arrow) and is targeted for ultrasound guided Fine Needle Aspiration. The majority of the remaining lymph nodes demonstrate a thickened cortex (arrow head); D-H: Breast MRI: axial images of the left breast shown in multiple series as below; D: On pre-contrast
T1W non-fat suppressed imaging the palpable mass is a 2 cm irregular mass with a central artifact from clip (arrow); E: On pre-contrast T2W fat suppressed imaging
the mass is isointense to slightly hyperintense relative to the breast parenchyma (arrow). Similar signal is noted anterior to the mass with a higher intensity area more
anteriorly (arrowhead); F: On first post-contrast fat suppressed T1W imaging the 2 cm irregular mass with a clip (arrow) is enhancing. Additional non-mass enhancement is noted anterior to the mass, measuring approximately 3 cm in the anterior-posterior plane (open arrow); G: Computerized color mapping demonstrates mostly
persistent kinetic pattern of the mass and non-mass enhancement (area in blue, arrows); H: First post-contrast fat suppressed T1W imaging confirms the presence of
multiple abnormal level 1 (arrow) and level 2 (not shown) axillary lymph nodes and abnormal left internal mammary chain adenopathy (double arrows).

a painful palpable lump in her left breast for four weeks.
She was initially seen by her primary care physician who
prescribed antibiotics without any improvement. She subsequently underwent a mammogram, which demonstrated
the anterior aspect of an ill-defined density located in the
most posterior medial aspect of the left breast best seen
on exaggerated cranio-caudal view (Figure 1A). This mass
showed no associated focal architectural distortion or cluster of microcalcification. Her prior annual mammograms
were all negative 4 years in a row. Ultrasound revealed an
irregular markedly hypoechoic mass with indistinct margins at the 9 o’clock position of the left breast measuring
approximately 2.1 cm in maximal diameter (Figure 1B).
On color Doppler, no internal vascularity was detected.
There were multiple enlarged left axillary lymph nodes detected on both mammogram and ultrasound (Figure 1C).
The mass was classified as highly suggestive of malignancy according to the American College of Radiology Breast
Imaging Reporting and Data System (ACR BI-RADS: 5).
The patient subsequently underwent ultrasound-guided
core needle biopsy of the left breast mass and a fine
needle aspiration of the two dominant left axillary lymph

WCCR|www.wjgnet.com

nodes. Her initial biopsy specimen was described as an
abscess-like necrotic tissue but there were atypical cells
that were highly suspicious for necrotic malignancy. The
fine needle aspirations of the two enlarging axillary lymph
nodes were negative for malignancy. This suspicious
mass demonstrated low T1 and high T2 signal intensity
on the pre-contrast imaging on a subsequent breast MRI
(magnetic resonance imaging) with the susceptibility artifact from a biopsy clip (Figure 1D-F). After intravenous
administration of gadolinium (Omniscan, GE), the mass
showed irregular margins and enhancement, initially rapid
and subsequently persisted (type Ⅲ curve) (Figure 1F-H).
Additional linear non mass-like enhancement with similar
kinetic pattern was noted anterior to the mass, near the
palpable marker, which could represent both tumor extension or post biopsy change. Her right breast showed
no suspicious finding. Multiple abnormal enlarged and
enhancing level 1 and level 2 left axillary lymph nodes and
left inter-pectoral lymph nodes were detected, measuring up to 1.4 cm. There was also a 3.0 cm enhancing soft
tissue mass with irregular margins in the left parasternal
region, suggestive of left internal mammary adenopathy.
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Figure 2 Pathology findings. A, B: Breast, core needle biopsy: large area of necrosis with chronic inflammation and fibrosis at periphery of lesion, 4X magnification (A);
16X magnification of A showing rare, atypical cells (arrows, B); C, D: Breast, surgical excision: poorly circumscribed lesion adjacent to previous biopsy site, 10X magnification (C); high grade carcinoma with marked pleomorphism and syncytical growth somewhat obscured by marked intra- and peri-turmoral inflammatory infiltrate (D)
characteristic of LELC, 10X magnification; E-H: Immunophenotype: ER negative (E), PR negative (F), Her-2/neu 1+ (G), and Ki-67 27% (H). 10X magnification. ER:
Estrogen-receptor; PR: Progesterone-receptor.

Subsequently, the patient underwent left lumpectomy
with axillary node dissection. Positron emission tomograph scan showed no evidence of distant metastases.
Her final pathology was consistent with stage IIA (pT1c,
N1a, M0) lymphoepithelioma-like carcinoma (Figure
2A-D) with three out of twenty-three lymph nodes involved along with a small focus of extracapsular extension. Additional immunohistochemistry staining (Figure
2E-H) demonstrated that the tumor was negative for
both estrogen-receptor and progesterone-receptor (ER
0%, PR 0%) and there was no overexpression of human
epidermal growth factor receptor 2 (1+). The staining for
proliferative index or Ki67 was 27%. The patient received
adjuvant chemotherapy with dose dense doxorubicin and
cyclophosphamide followed by weekly paclitaxel and a
course of adjuvant radiation therapy.
Her clinical course was complicated by persistent inflammation and serosanguinous drainage from the surgical site. She was given antibiotics on multiple occasions
for presumed cellulitis with minimal improvement. Follow-up punch skin biopsy and imaging done of the area
showed no evidence of recurrence. These skin changes
at the surgical site were thought to be secondary to postsurgical changes and radiation treatments. At her 3-year
follow-up, the patient was doing well with no evidence of
recurrent disease.

with a background of lymphocytic cells. Only twenty cases of this type of breast neoplasm have been described
in the literature. The reported cases are summarized in
Table 1. Making the diagnosis of LELC can pose a diagnostic challenge due to its morphologic similarities with
medullary carcinoma and certain types of lymphoma
on pathologic examination[5,14,15]. Making the distinction between LELC-B and other histologically similar
tumors has significant impact on therapy and prognosis.
Medullary carcinoma of the breast as described by Rapin
and Ridolfi includes the following features: syncytial
growth pattern > 75%, complete circumscription, diffuse mononuclear stromal infiltrate, moderate to marked
nuclear pleomorphism and absence of microglandular
features[16,17]. LELC of the breast has similar features,
but specifically obscures the neoplastic cells[13]. Though
poorly differentiated carcinomas, both medullary carcinomas and LELC-B consistently express cytokeratin markers[12,18]. In our case, the neoplastic cells expressed CK7
and CK5/6, which differentiate these entities from a
large cell lymphoma, which may also be on the histologic
differential. Additionally, the extensive lymphoplasmacytic infiltrate associated with the epithelial cells may raise
concern for a lymphoepithelial lesion, indicating a small
cell lymphoma. Special studies for kappa and lambda
expression by the B lymphocytes and plasma cells associated with medullary carcinoma and LELC-B show polytypic cell population with expression of both kappa and
lambda light chains. In situ hybridization for kappa and
lambda light chains was performed in our case, showing a
kappa-to-lambda ratio of approximately 2:1, ruling out a

DISCUSSION
Lymphoepithelioma-like carcinoma of the breast is a rare
tumor type characterized by epithelial neoplastic cells
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Table 1 Summary of reported cases of lymphoepithelioma-like carcinoma of the breast
Case Ref.

1

Kumar et
al[2]
Cristina et
al[3]
Dadmanesh
et al[4]
Dadmanesh
et al[4]
Dadmanesh
et al[4]
Dadmanesh
et al-4[4]
Dadmanesh
et al[4]
Dadmanesh
et al[4]
Naidoo et
al[10]
Peştereli et
al[13]

Year Age Presenting Size Lymph Surgery
problem
(cm) node
(Y/N)

Chemotherapy
(Y/N) (agent
listed if known)

PR
Her2
Radiation Outcome ER
1
(mo)
status status status
therapy
(Y/N)

EBV

1994 65

NR

NR

7

+

+

NR

NR

Y

N

6

+

-

-

-

N

N

60

-

-

-

NR

2000 54

Mass

1.5

N

2001 43

NR

1.9

Y

Mastectomy
ALND
Quadrantectomy
ALND
Quadranectomy

2001 53

NR

2

N

NR

N

N

72

-

-

-

NR

2001 49

NR

1

N

Quadranectomy

N

N

2

-

-

-

NR

2001 52

NR

2.7

N

Quadranectomy

N

N

36

+

-

-

NR

2001 64

NR

2

N

Mastectomy

N

N

60

-

-

-

NR

2001 69

NR

2.3

N

Mastectomy

N

Y

48

-

-

-

NR

2001 50

Mass

2.5

Y

N

N

3

NR

NR

NR

-

2002 56

Mass

1.9

Y

Y

N

12

+

+

-

-

11

Ilvan et al[6] 2004 59

Mass

3.5

N

Y (Tamoxifen)

Y

52

+

+

NR

-

12

Ilvan et al[6] 2004 67

Mass

1.1

N

N

Y

46

+

+

NR

-

13

Sanati et
al[15]
Kurose et
al[9]

2004 62

Mass

3

NR

Wide local excision
ALND
Modified radical
mastectomy
ALND
Wide local excision
ALND
Quadrantectomy
ALND
NR

NR

NR

36

+

-

-

2005 47

Mass

2.8

Y
(CEF)

N

12

+

+

+

-

15

Saleh et al[14] 2005 51

Mass

2

N

N

NR

-

-

NR

-

16
17

Kulka et al[8] 2008 42
O’Sullivan- 2009 55
Meija et al[12]
Jeong et al[7] 2010 37

Mass
2.5
Abnormal 2
mammo
Mass
2.2

N
N

Total mastectomy
ALND
Tamoxifen
Lumpectomy
ALND
Lumpectomy
Mastectomy

N
Y
(Trastuzumab)
Y

Y
Y

NR
22

+
-

-

+

-

N

23

-

-

-

-

Mass,
4
tenderness
Mass
3

N

N

Y

36

-

-

-

-

20

Dinniwell et 2012 55
al[5]
Nio et al[11] 2012 45

Y

NR

-

-

-

NR

21

Present case 2012 64

Mass,
2
tenderness

Y

Y

36

-

-

+

NR

2
3
4
5
6
7
8
9
10

14

18
19

2

N

Y

N

N

Modified
mastectomy
Excisional biopsy

Quadrantectomy Y
ALND
Partial mastectomy Y
ALND
(AC + paclitaxel)

1

Time after initial surgical procedure; 2Contralateral (right) LELC 3 years after initial diagnosis. ALND: Axillary lymph node dissection; NR: Not reported;
CEF: Cyclophosphamide, epirubicin hydrochloride, 5FU; AC: Doxorubicin and cyclophosphamide; LELC: Lymphoepithelioma-like carcinoma; ER: Estrogen-receptor; PR: Progesterone-receptor; EBV: Epstein-Barr virus.

lobulitis[10].
The case presented here, to the best of our knowledge, is the first case of lymphoepithelioma-like carcinoma of the breast to present as an abscess. Many of
the prior case reports of LELC of the breast focus on
the distinguishing histopathologic features of the disease
and how to distinguish it from morphologically similar
entities. Our case illustrates an unusual clinical presentation of this rare tumor type. Our patient presented with
a painful breast lump and tenderness that could have easily been mistaken for an infection or other inflammatory
processes which would have lead down a completely dif-

monotypic B cell population.
Although not tested in our patient, Epstein-Barr
virus (EBV) and human papilloma virus (HPV) have
been cited for their possible association with LELC of
the breast. EBV has been linked to Burkitt’s lymphoma
and nasopharyngeal carcinoma. To date, EBV has not
been shown to be associated with LELC of the breast;
however, LELC in other anatomic sites namely salivary
glands, sinonasal tract, stomach, thymus and lungs have
been associated with EBV positivity[1,19]. In addition,
HPV has been associated with two cases of LELC-B[8,11].
Another case has been seen with sclerosing lymphocytic
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Differential diagnosis

ferent diagnostic path and ultimately a significant delay in
appropriate treatment. The patient’s tumor also appeared
to have necrotic and abscess-like features on initial pathologic examination, which has not been described in other
cases of LELC. Initial clinical presentations were reported in 13 of the 20 cases. Twelve patients (60%) presented
with a palpable mass while only 1 patient had abnormal
findings on mammography. Her clinical course was also
complicated by recurrent cellulitis and inflammation of
the involved site minimally responsive to antimicrobial
therapies. These changes may have been secondary to
surgery and radiation therapy but did not appear to be
consistent with recurrence of her primary disease.
All reported cases of LELC of the breast (Table
1) were found in women, ranging in age from 37 to 69
years. The median age was 54 years at time of presentation. The tumor sizes ranged from 1 to 4 cm and lymph
node involvement seen in 25% of the patients including
our patient. ER and PR status were evaluated in all but
one patient (19 patients). ER was positive in nine patients
(47%) and PR was positive in five patients (26%). Her-2
receptor status was reported in fifteen patients and was
found to be overexpressed in three patients (20%).
Our patient regularly had annual mammography. Her
last screening mammogram was performed six months
prior to the detection of the palpable mass which showed
no suspicious findings. However, the mass was probably
not included in the field of view because of its very posterior location in the medial breast. This type of breast
neoplasm appears to have overall favorable prognosis but
early detection is imperative for proper treatment. After
review of the literature, management of our patient went
in line with most of the prior LELC-B cases. Seventeen
of the reported cases mentioned some type of surgical
intervention including mastectomy (complete or partial)
in ten patients (59%) and axillary node dissections in nine
patients (53%). Seven patients (34%) received some type
of adjuvant chemotherapy and radiation therapy. Our
patient underwent partial mastectomy and axillary node
dissection followed by adjuvant chemotherapy along with
radiation therapy. Disease-free outcome duration ranged
from 2 to 72 mo in the cases reviewed while our patient
was doing well without evidence of recurrent 36 mo after
primary surgery.
In conclusion, this case and other cases of LELC-B
demonstrate the diagnostic challenges for this particular
type of tumor mainly due to its morphologic similarities
with other neoplasms and rarity of the tumor. This is the
first reported case of LELC of the breast presented with
abscess-like clinical and pathologic features. Early recognition and appropriate diagnostic workup is the key for
optimal management for this particular type of tumor.

Breast cancer, breast cellulitis/abscess.

Imaging diagnosis

Ultrasound showed an irregular markedly hypoechoic mass with indistinct margins at the 9 o’clock position of the left breast measuring approximately 2.1 cm
in maximal diameter.

Pathological diagnosis

Her final pathology was consistent with stage IIA (pT1c, N1a, M0) lymphoepithelioma-like carcinoma. Additional immunohistochemistry staining demonstrated that the tumor was negative for both estrogen and progesterone receptors
(ER 0%, PR 0%) and there was no overexpression of human epidermal growth
factor receptor 2 (1+). The staining for proliferative index or Ki67 was 27%.

Treatment

The patient received adjuvant chemotherapy with doxorubicin and cyclophosphamide followed by weekly paclitaxel and a course of adjuvant radiation
therapy.

Related reports

Lymphoepithelioma-like carcinoma (LELC) of the breast is a rare tumor type
and the case presented is the first case of LELC of the breast presenting as a
breast abscess.

Term explanation

LELC is an undifferentiated carcinoma composed of malignant epithelial cells
with a lymphocytic background.

Experience and lessons

This case report emphasizes the importance of having knowledge of rare tumor
types, particularly those in which early recognition can have profound impact on
treatment outcome.

Peer review

It is an interesting and rare case of overlapping features where the diagnosis
hangs between abscess and a tumour. The diagnosis is critical for appropriate
management.
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Core tip: Carcinoma showing thymus-like differentiation
(CASTLE) is a very rare tumor and is very important to
differentiate it from others head and neck tumors because therapy and prognosis are different. Moreover, diagnosis is often complicated. Case reports on this topic,
reporting treatment modalities, are useful, because
there is no standard treatment for CASTLE.
Original sources: Abeni C, Ogliosi C, Rota L, Bertocchi P,
Huscher A, Savelli G, Lombardi M, Zaniboni A. Thyroid carcinoma showing thymus-like differentiation: Case presentation of a
young man. World J Clin Oncol 2014; 5(5): 1117-1120 Available
from: URL: http://www.wjgnet.com/2218-4333/full/v5/i5/1117.
htm DOI: http://dx.doi.org/10.5306/wjco.v5.i5.1117

Abstract
Ectopic thymic tissue can be present in the thyroid gland
and a carcinoma showing thymus-like differentiation
(CASTLE) may arise from such tissue. We are reported
the case of a 26-year-old man with CASTLE, with cervical subcutaneous nodules relapse, who showed a good
response to treatment with surgery, chemotherapy and
radiotherapy. The problematic aspect of this case was
the diagnosis; only on review were we able to make a
final diagnosis. CASTLE is a very rare neoplasm. It is important to differentiate this cancer from others tumors
such as primary or metastatic squamous cell carcinoma
of the head and neck or squamous cell thyroid carcinoma, because the therapy and prognosis are different.

WCCR|www.wjgnet.com

INTRODUCTION
It is possible for ectopic thymic tissue to be present in
the thyroid gland and a carcinoma showing thymus-like
differentiation (CASTLE) may arise from such tissue.
CASTLE is a rare type of cancer; first described by Miyauchi et al[1] in 1981, it was not until 2004 that the World
Health Organisation recognised it as an independent
clinico-pathological entity and classified it as a type of
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IHC analysis revealed: (1) P63: diffuse and strong
nuclear positivity; (2) CD5: multifocal cytoplasmic positivity; (3) TTF1: nuclear positivity in the remaining follicular cells (both in follicles and in the collapsed regions
within the tumour); (4) Thyroglobulin: positivity in the
remaining follicular cells; and (5) Synaptophysin, calcitonin, chromogranin, CD56: negative; our revised diagnosis
was CASTLE.
In view of the results of the histopathological review,
a second local relapse within a few months, and a Computed Tomography (CT) scan negative for distant disease, we planned a therapeutic program which included
chemo-radiotherapy: 2 cycles of chemotherapy, followed
by radiotherapy, followed by 3 further cycles of chemotherapy using the same regimen. The chemotherapy
administered was carboplatin AUC 6 and paclitaxel 225
mg/m2 q21. Radiation was delivered by daily volumetric intensity-modulated arc therapy with cone-beam
CT image-guidance. A parotid-sparing simultaneous
integrated boost technique allowed the delivery of three
different dose levels prescribed according to tumour burden: 66.0Gy in 33 fractions on the thyroid bed (site of
macroscopic residual disease), 59.4Gy in 33 fractions on
the right cervical nodes, levels Ⅱ-Ⅴ (site of positive extracapsular nodes) and a precautionary dose of 54.45Gy
in 33 fractions on left cervical nodes, levels Ⅱ-Ⅴ and bilateral recurrent nodes showing excellent clinical response
i.e., disappearance of subcutaneous nodules. The most
significant side-effects during the radiation treatment
were: cervical skin erythaema G2, desquamation in the
thyroid bed, oropharyngeal mucositis G1 and sore throat;
the chemotherapy was well-tolerated. At the end of the
treatment the CT scan was negative and the first followup 3 mo later was also negative.

Figure 1 Positron emission tomography scan showing carcinoma showing thymus-like differentiation local disease recurrence.

thyroid tumor[2]. We present the case of a young man
with a diagnosis of locally advanced CASTLE.

CASE REPORT
A 26-year-old Caucasian male with no family history of
neoplastic diseases and no comorbidities was examined
by his general practitioner after developing minimal neck
oedema and throat tightness; ultrasound of the neck was
requested. The first step diagnostic procedures showed
normal morphology and ultrasonography of the thyroid,
with the exception of a suspicious nodule (about 3 cm of
diameter) which was investigated cytologically with FNA
and found to be positive for neoplastic cells (even if the
diagnostic material was poor). The patient consequently
underwent total thyroidectomy. The histological diagnosis was a poorly differentiated carcinoma of the thyroid,
pT3N1b (6/6). Immuno-histochemistry (IHC): TTF1positive (focal), thyroglobulin-positive (focal), CD56positive (focal), NSE- and P63-positive. No adjuvant
anti-neoplastic therapy was recommended. One month
later, ultrasound examination of the neck revealed pathological changes at multiple right lateral cervical lymph
nodes, confirmed by head and neck magnetic resonance.
Positron emission tomography (PET) scanning did not
show distant disease but detected neoplastic activity in
bilateral cervical lymph nodes (Figure 1). Bilateral functional type lymphadenectomy of cervical lymph nodes
was done, with 5/47 lymph nodes positive for metastases
of poorly differentiated thyroid carcinoma and involvement of the right anterior margin of the sterno-mastoid
muscle. About one month later, the patient came to our
hospital for the first time. Physical examination showed
multiple subcutaneous nodules near the surgical scar.
This abnormal evolution of thyroid carcinoma prompted
us to review the histological examinations. We found that
the thyroid was characterised by intra-thyroid tumour
growth including solid nests of epithelioid elements with
high mitotic activity (14 × 10 HPF). There were also
groups of squamoid cells similar to Hassall’s corpuscles.
The tumour had a lobulated profile and showed marked
vascular invasion.

WCCR|www.wjgnet.com

DISCUSSION
CASTLE is a very rare neoplasm which arises in the thyroid gland or the soft tissue of the neck. It is necessary
to differentiate CASTLE from the others tumours such
as primary or metastatic squamous cell carcinoma of
the head and neck or squamous cell thyroid carcinoma,
because the therapy and the prognosis are different[3].
There are two theories of the histogenesis of this cancer,
the first suggests that CASTLE arises from thymic nests
near the thyroid gland which occur as a result of persistence of cervical thymic tissue during embryogenesis; the
alternative theory proposes that it arises from remnants
of the branchial pouches that differentiate along the thymic line[3]. The expression of the IHC marker CD5 by
CASTLE cells provides support for the latter theory[4].
The diagnosis of this disease is complicated by its cytohistological presentation. Microscopically it appears to
be arranged in broad, smooth-bordered islands abutting
a desmoplastic cellular stroma[5]. The tumour cells show
squamoid characteristics, having eosinophilic cytoplasm,
oval nuclei and small distinct nucleoli. Within the lymphoid stroma Hassall’s corpuscles may be seen at the
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Table 1 Immunohistochemical markers in anaplastic thyroid gland/squamous cell carcinoma to be differentiated from carcinoma
showing thymus-like differentiation
ICH

CD5

Calcitonin

P63

Synaptophysin

TTF-1

Thyroglobulin

Cromogranin

CD117

Anaplastic carcinoma
CASTLE
Squamous cell carcinoma
Case report

neg
Pos
Neg
Pos

Neg
Neg
Neg
Neg

Neg
Pos
/
Pos

Neg
Pos/neg
Neg
Neg

Pos/neg
Neg
Neg
Focal pos

Neg
Neg
Neg
Neg

Neg
Neg
Neg
Neg

Neg/pos
Focal pos
Neg/pos
/

20 mm

Figure 2 Hassall’s corpuscle (arrow).

Figure 4 CD5 positive cells.

our young patient. We used the type of chemotherapy
that we normally give to patients with cancer of the thymus. In this case we administered a sandwich of chemotherapy and radiotherapy. The radiotherapy protocol was
similar to that used for thymus tumours, but we reduced
the dose intensity because the irradiated volumes were so
big that the risk of toxicity for the patient was very high.
Currently the patient is feeling well. If this patient had
been given radiotherapy after the first surgery would he
have relapsed? Unfortunately the literature does not provide evidence on this issue.
A further problem is determining the best radiological
technique for staging and follow-up: there are currently
no guidelines. In this case we did a total body CT-scan,
PET-FDG and MRI of the neck for the staging, but used
only a CT-scan for the first follow-up. Although our patient is younger than other cases reported in the literature,
we were not able to find epidemiological, genetic or other
explanations for his disease. This makes it more difficult
to plan follow-up in order to prevent or achieve early
diagnosis of other cancers or non-oncological diseases
which may arise as ancillary pathological consequences
of this rare tumour in this young patient.

Figure 3 Diffuse nuclear p63-positive cells.

periphery of the tumour; this may be an additional characteristic of this neoplasm[6]. In this case the pathologist
was alerted to the possibility of CASTLE by the presence
of Hassall’s corpuscles at the review of the histological
findings. The IHC analysis showed a tumour that was
strongly positive for pancytokeratin, CD5, P63, focal positive for CEA[4-7]; somewhat positive for chromogranin-A
and synaptophysin[8] and negative for TTF-1, thyroglobulin, chromogranin and calcitonin[9] (Table 1). In this case
CD5- and P63-positive IHC and the presence of Hassall’
s corpuscles were the two most important elements in
the diagnosis (Figure 2, 3 and 4). In the literature this
neoplasm is considered an indolent, slow-growing cancer
even when regional lymph node metastasis is present[7-10].
There is no gold standard treatment for this rare lesion
although it appears that the first line treatment of choice
is surgery with or without adjuvant radiotherapy[3-11]; we
therefore suggested a treatment adapted to the needs of
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Case characteristics

A 26-year-old Caucasian male with a history of carcinoma showing thymus-like
differentiation (CASTLE).

Clinical diagnosis

Neck edema and dysphagia.

Differential diagnosis

Metastatic squamous cell carcinoma of the head and neck or squamous cell
thyroid carcinoma.
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Laboratory diagnosis
Within normal limits.

4

Imaging diagnosis

The first step diagnostic was an ultrasonography of the thyroid that showed of a
suspicious nodule, which was investigated cytologically and found to be positive
for neoplastic cells.

Pathological diagnosis

5

The thyroid was characterised by intra-thyroid tumour growth including solid
nests of epithelioid elements and also groups of squamoid cells similar to Hassall’s corpuscles.

Treatment

The patient was treated with surgery followed by a sandwich of chemotherapy
and radiotherapy.

6

For this case there is no gold standard treatment so we were treated the patient
as a patient with a thymic cancer.

7

Related reports

Experiences and lessons

The importance of a multidisciplinary approach and the case’s sharing could
improve patient management.

Peer review

The manuscript is well written and reported diagnosis and treatment of a rare
case of CASTLE.
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NEOPLASMS BY SITE

Adrenal metastasis from differentiated thyroid carcinoma
131
documented on post-therapy I scan: A case based
discussion
Rohit Ranade, Pradeep Thapa, Sandip Basu
uptake value-maximum) of 9.5 in addition to a fluorodeoxyglucose avid osteolytic sternal lesion. The serum
thyroglobulin level was significantly raised (more than
250 ng/mL) with thyroid stimulating hormone being 4.9
μΙU/mL (even following an adequate period of levothyroxine withdrawal), indicating the functioning nature of
the metastases. In addition to demonstrating an atypical site of metastatic disease in DTC patients, this case
emphasizes the importance of carefully interpreting
and correlating a post radio-iodine therapy scan, particularly those with focal abdominal radio-iodine uptake
which could aid in detecting metastatic lesions that are
not characterized or identified on initial evaluation. The
other important feature that can be deciphered from
this report is that an adrenal metastasis could be unilateral and solitary, unlike that of renal metastases which
are almost always bilateral and multiple at presentation,
although both are usually asymptomatic.

Rohit Ranade, Pradeep Thapa, Sandip Basu, Radiation Medicine Centre (B.A.R.C), Tata Memorial Centre Annexe, Mumbai
400012, India
Author contributions: Ranade R and Basu S designed the report; Ranade R and Thapa P collected the patient’s clinical data;
Ranade R, Thapa P and Basu S wrote the paper.
Correspondence to: Dr. Sandip Basu, Radiation Medicine
Centre (B.A.R.C), Tata Memorial Centre Annexe, Jerbai Wadia
Road, Parel, Mumbai 400012, India. drsanb@yahoo.com
Telephone: +91-22-24146059 Fax: +91-22-24157098
Received: October 8, 2013
Revised: January 15, 2014
Accepted: January 17, 2014
Published online: February 8, 2015

Abstract
Adrenal metastasis is an unusual site of disease involvement in the natural course of differentiated thyroid carcinoma (DTC). This paper discusses the clinical
and imaging features of DTC with adrenal metastasis.
An unusual case of unilateral solitary asymptomatic
adrenal metastasis in the setting of DTC is described
131
in this report with the imaging features including I
scintigraphy and Fluorodeoxyglucose- Positron emission
tomography/computed tomography. The adrenal metastasis was associated with other sites of metastatic
disease involvement and was unidentified on initial
pre-treatment evaluation studies. All such suspicious
lesions should be further evaluated with clinicoradiological correlation by other imaging modalities. A postradioiodine therapy scan revealed radioiodine uptake in
the thyroid bed, sternum and a focus of intense radioiodine concentration in the left suprarenal region. Spot
oblique images and single photon emission computed
tomography of the upper abdomen was undertaken to
ascertain the position and better characterization of the
lesion. A subsequent whole body PET-CT (non-contrast)
was done which revealed a well defined 6.5 cm × 5.0
cm left adrenal lesion with a SUV max (standardized
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Key words: Thyroid carcinoma; Adrenal metastasis; 131I
scan; Fluorodeoxyglucose F18; Fused positron emission
tomography and computerized tomography
Core tip: Adrenal metastasis is an unusual site of disease involvement in the natural course of differentiated
thyroid carcinoma. They are frequently asymptomatic
and discovered in the post-therapy scan, which emphasizes the importance of carefully interpreting a post radio-iodine therapy scan, particularly with focal abdominal radio-iodine uptake that are not characterized or
identified on initial evaluation. Adrenal metastasis could
be unilateral and solitary, unlike those of renal metastases which are almost always bilateral and multiple at
presentation, although both are usually asymptomatic.
Original sources: Ranade R, Thapa P, Basu S. Adrenal metastasis from differentiated thyroid carcinoma documented on
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contrast) revealed a large fluorodeoxyglucose (FDG) concentrating heterogeneous mass in the left adrenal gland
region in addition to a FDG avid osteolytic sternal lesion
and multiple FDG avid bilateral pulmonary nodules (Figure 4). The thyroglobulin estimated by immunoradiometric assay technique was > 250 ng/mL with thyroid stimulating hormone thyroid stimulating hormone (TSH) of 4.9
µIU/mL, even following the levothyroxine withdrawal
protocol, suggesting a functioning nature of the metastases. During the writing this report, the patient is doing
well on follow up, in spite of extensive metastasis, and is
ambulatory. She is due for the next radio-iodine therapy
in 2 mo.

INTRODUCTION
Differentiated thyroid carcinoma (DTC) comprises the
majority of thyroid cancers and usually is indolent with a
good prognosis and survival rate. However, in a fraction
of cases the disease could behave aggressively with the
presence of distant metastases at diagnosis. We herein
report a rare case of follicular thyroid carcinoma (FTC)
with adrenal metastasis. FTC is a histological subtype of
differentiated thyroid carcinoma which is more aggressive than papillary thyroid carcinoma (PTC) due to its
propensity of hematogenous spread. The most common
mode of spread of FTC is by vascular invasion with metastases commonly seen in the skeletal system and lungs.
However, there have been occasional reports of metastases to other soft tissue such as the brain, kidneys, liver
and adrenals[1-17].

DISCUSSION
Around 10% of patients with DTC present with multiple
sites of distant metastasis such as the lung, bone and
lymph nodes. Among the other sites of metastases, the
brain comprises 50%, liver 25% and other sites 25%[1].
To date, 11 cases of adrenal metastasis secondary to differentiated thyroid carcinoma have been reported in the
literature[2]. They are usually asymptomatic and frequently
detected by the post-therapy scan. Detection of rare soft
tissue metastases through different diagnostic modalities
has been described in multiple case reports in the literature. A variable expression of sodium iodide symporter
among different metastatic sites has also been described
which could be one of the reasons for which such metastases (including the adrenal metastasis) are only rarely
detected, at times at autopsy[3-5].
Out of 11 documented cases of adrenal metastases,
5 arose in the setting of follicular carcinoma, 4 in PTC
and 2 were from Hurthle cell variant. Most of the reported cases of adrenal metastasis were asymptomatic,
as was observed in our case[6-11]. Such adrenal metastatic
lesions in the setting of differentiated thyroid carcinoma
are quite rare[12-17]. These metastases are generally associated with lung and skeletal metastases and their detection
is difficult even if they are iodine concentrating owing
to their proximity of the physiological uptake of radioiodine in the gut or their excretion route through kidney.
Our case had the histology of widely invasive differentiated follicular carcinoma. There was an intense
and focal abdominal radio-iodine uptake, as documented
on planar and SPECT images, leading to suspicion and
detection of adrenal metastasis in this patient. Even in
the absence of availability of SPECT-CT, intense focal
radio-iodine uptake or uptake associated with star effect
in the upper abdomen needs to be closely investigated to
differentiate it from physiological radio-iodine concentration in the gut, biliary or urinary tract which is usually
more diffuse and rarely gives star artifact[18]. The location
of any radio-iodine activity in planar imaging should be
further characterized as anterior and posterior depending
upon the intensity on anterior and posterior projections.
Lateral and oblique views may also be of substantial
value and be obtained to distinguish adrenal uptake,
which will be located posteriorly from gastric or hepatic

CASE REPORT
A 55-year-old female patient presented with a painless
anterior neck swelling and a sternal mass. An initial evaluation by contrast enhanced computed tomography (CT)
scan demonstrated a bulky right lobe of the thyroid with
a hypodense lesion (2.2 cm × 2.1 cm) associated with a
peripheral rim of calcification. A lytic sternal lesion along
with a large extra-osseous soft tissue mass (9 cm × 7
cm) showed heterogeneous enhancement with a central
necrotic area and intra-thoracic extension. Multiple soft
tissue density nodules were also observed in bilateral lung
parenchyma. Fine needle aspiration cytology (FNAC)
from the thyroid lesion was suggestive of a follicular variant of papillary thyroid carcinoma. FNAC from the sternal lesion showed pattern of microfollicular carcinoma.
The patient underwent total thyroidectomy with the
histopathology confirmatory of differentiated widely
invasive follicular carcinoma of thyroid. After surgery
she was referred for an I-131 scan and subsequent I-131
therapy. A post surgery 3.7 MBq I-131 scan (Figure 1)
revealed radioiodine concentration in the neck region (24
hour neck uptake - 3.39%) and over the sternal region
(uptake - 19.44%). She was administered 7.4 GBq of
I-131 for therapeutic purposes. Post-radioiodine therapy
(PT scan) (Figure 2) revealed radioiodine uptake in the
thyroid bed, sternum and a focus of intense radioiodine
concentration in the left suprarenal region. The lesion
seen in the left suprarenal region was not seen in the initial CT evaluation as the CT scan was limited to the neck
and chest region. Spot oblique images and single photon
emission computed tomography (SPECT) of the upper
abdomen (Figure 3) were taken to ascertain the position
of the lesion. A subsequent whole body PET-CT (non-
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Neck
Sternal lesion

Lt suprarenal lesion

Sternum

Figure 2 Post therapy scan while discharging the patient from radioiodine
therapy ward demonstrates a left abdominal focal lesion in addition to the
neck and sternal focus.

Figure 1 Pre-treatment diagnostic radioiodine scan (post thyroidectomy
at 5 wk) demonstrating neck uptake and iodine avid sternal lesion. No
other abnormal focus was noted elsewhere in the body.
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Figure 3 Post-therapy scan demonstrating the left sided abdominal focus more vividly. A: Planar spot view of abdomen; B: Single-photon emission computed
tomography (SPECT) coronals (SPECT images); C: The 3-slice SPECT display (transaxials, sagittals, coronals): Arrow indicates the adrenal metastasis.

uptake. A SPECT imaging can subserve a valuable purpose in diagnosing the suspected area and thus should be
mandatorily obtained in the presence of a suspicious focus[19]. However, one has to interpret and further evaluate
any such findings against the possibility of false positive
findings, as in the case of radio-iodine concentration in a
renal cyst and biliary tract[20-21]. Hence, in the presence of
a positive post therapy radio-iodine concentration scan
with focal radio-iodine concentration in the abdomen, a
high index of suspicion of metastases to an intra abdominal organ should be raised and needs to be effectively
excluded by anatomical imaging (CT/magnetic resonance
imaging/ultrasonography) or SPECT/CT hybrid imaging. A FDG-PET/CT performed in our case further
confirmed the lesion in the supra renal region and docu-

WCCR|www.wjgnet.com

mented a well defined 6.5 cm × 5.0 cm adrenal lesion
with a SUVmax (standardized uptake value-maximum) of
9.5. In our patient with Tg > 250 ng/mL and TSH of 4.9
µΙU/mL, the functioning nature of the metastatic lesions
was indicated, even after thyroid hormone withdrawal.
In functioning metastases, even with ensuring adequate
withdrawal of levothyroxine, the TSH level could be
generally within the normal range as seen in the present
case. The primary aim of radio-iodine treatment in these
patients, of course, is disease stabilization, symptom palliation with prolongation of symptom free survival and
improvement in quality of life. While in some reports
large volume distant metastatic lesion has also been managed with surgery, particularly in the setting of skeletal
metastases[22-25], our patient opted for radio-iodine treat-
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A

B

Figure 4 Positron emission tomography-computed tomography fusion images demonstrating avid fludeoxyglucose uptake in the left adrenal lesion. A:
Transaxial fludeoxyglucose-PET/CT (CT, PET, fused PET-CT); B: Fused Coronals. PET/CT: Positron emission tomography/computed tomography.

ment and refused surgery and hence was treated with the
same. The other important feature that can be deciphered
from this report of adrenal metastasis is that it could be
unilateral and solitary, unlike those of renal metastases
which are almost always bilateral and multiple at presentation, although both are usually asymptomatic[4,5].
In conclusion, patients with differentiated thyroid carcinoma may be asymptomatic even if harboring unlikely
metastatic sites such as the adrenals, which are seen along
with other sites of metastatic disease such as pulmonary
or skeletal metastasis. A high degree of clinical suspicion
coupled with careful clinicoradiological correlation by
other imaging modalities could prove invaluable in the
detection of such rare metastatic lesions. The importance
of a post-therapy radio-iodine scan in the detection of
unidentified metastatic lesions (during initial pre-treatment diagnostic study) can hardly be overemphasized.

panel and renal function tests were within normal limits.
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Pathological diagnosis
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of a follicular variant of papillary carcinoma thyroid. FNAC from the sternal lesion showed a pattern of microfollicular carcinoma.
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Core tip: This paper represents radiological features of
the unique adrenal pathology in a premenopausal woman
with Beckwith Wiedemann syndrome (BWS), although
adrenal masses in BWS should raise the suspicion for adrenocortical carcinoma, yet other adrenal tumors including
ovarian thecal metaplasia should be considered.
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Abstract
Beckwith-Wiedemann syndrome (BWS) is an overgrowth
syndrome associated with increased risk to develop malignancies including adrenocortical carcinoma. Ovarian
thecal metaplasia of the adrenal gland is a rare tumorlike mesenchymal lesion in BWS patients that lacks
detailed radiological description. We report a 17-yearold female patient with BWS, associated with bilateral
Wilms tumor, hepatic hemangiomatosis, pancreatic
neuroendocrine tumor, and a phyllodes tumor of the
right breast. Surveillance abdominal ultrasound identified a right adrenal mass that was further characterized
by computed tomography and magnetic resonance imaging. Radiologically, this mass displayed features that
overlap with adrenocortical carcinoma and pheochromocytoma but after pathological examination this proved
to be an ovarian thecal metaplasia of the adrenal gland.
Adrenal masses in BWS should raise the suspicion for
adrenocortical carcinoma though other adrenal tumors
including ovarian thecal metaplasia can be seen in these
patients.
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INTRODUCTION
Ovarian thecal metaplasia (OTM) of the adrenal gland is
a rare mesenchymal lesion with an incidence of 2.4% to
4.3% in surgical specimens and 0.35% in autopsy series[1,2].
When first discovered, OTM was described as a
wedge-shaped lesion composed of ovarian-like stroma
resembling theca that shows continuity with the capsule
of the adrenal gland[2]. We report a case of Beckwith-Wiedemann syndrome (BWS) with OTM of the right adrenal
gland which was incidentally discovered on imaging.
To the best of our knowledge, this is the first report
describing OTM in the context of BWS with detailed imaging description of this entity.

CASE REPORT
A 17-year-old female patient previously diagnosed with
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Figure 1 Grayscale longitudinal ultrasound examination, showing a well
circumscribed hypoechoic oval shaped nodule within the right adrenal
gland (arrow).

BWS, associated with bilateral Wilms tumor, hepatic
hemangiomatosis, pancreatic neuroendocrine tumor,
and a phyllodes tumor of the right breast, presented for
periodic surveillance ultrasound examinations of both
kidneys, which revealed a suspicious hypoechoic nodule
in the right adrenal gland (Figure 1). The patient had no
significant pain. There were no signs to suggest hormonal
overproduction. Computed tomography (CT) scanning
of the abdomen and pelvis was performed including noncontrast, arterial and venous post-contrast phases. On CT,
this mass appeared as a well circumscribed oval shaped
lesion measuring 3.5 cm × 2.6 cm in maximal transaxial
dimensions abutting the upper pole of the right kidney.
The mass was isodense to the kidney on non-contrast images (measuring 39 HU), demonstrated intense enhancement similar to the renal cortex on arterial phaseimages
(measuring 221 HU), with decreased enhancement during
the portal venous phase (169 HU) (Figure 2). No internal
calcifications were seen on the non-contrast images.
Magnetic resonance imaging revealed the right adrenal
mass lesion (Figure 3), which was markedly hyperintense
on T2-weighted images and isointense to the muscle on
T1-weighted images. There was no difference in signal
characteristics between the in-phase and out-of-phase
images to indicate the presence of microscopic fat. The
mass demonstrated intense inhomogeneous enhancement
on post-contrast series. In addition, a large lobulated
mass was noted to involve the pancreatic tail.
She previously underwent bilateral partial nephrectomy for Wilms tumor, cleft palate and lip repair, surgical
resection of a right breast Phyllodes tumor and abdominal laparotomy with resection of right perirenal/adrenal
tumor, distal pancreatectomy for the neuro-endocrine
tumor and splenectomy.
The right adrenalectomy specimen weighed 35.6 g.
Grossly, there was a well circumscribed brown tumor
measuring 4.1 cm identified. Histologically, the lesion was
composed of bland adrenal cortical cells without areas
of necrosis or increased mitotic activity. There was no
capsular or lymphovascular invasion noted. The adrenal
cortical adenoma was positive for inhibin, calretinin and
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Figure 2 Axial non-contrast computed tomography (A), contrast enhanced
computed tomography in arterial (B) and venous phases (C), demonstrating marked enhancement of right adrenal oval mass (attenuation values
of 222 and 169 HU respectively) (arrow). The mass was isodense on noncontrast scan (attenuation value of 39 HU) (arrow).

MART-1 and was negative for S-100 and WT-1, which
confirmed the diagnosis. In addition to the adenoma there
was a fibroblastic “radial-scar”-like spindle cell proliferation noted admixed with the adrenal cortical tissue and in
continuity with the capsule. The spindle cell proliferation
was positive for WT-1 and focally positive for inhibin and
calretinin. The histologic features were consistent with adrenal ovarian thecal metaplasia (Figure 4).

DISCUSSION
The adrenal gland is very close to gonadal tissue embryologically as both originate in the region of the urogenital
ridge. The existence of ectopic adrenal tissue in the periovarian region has been observed frequently. However,
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Figure 3 Magnetic resonance imaging in various pulse sequences. Axial T1-weighted in-phase (A), out-of-phase (B), and axial T2-weighted image (C), showing
a right adrenal mass (arrow) which appears isointense skeletal muscles on T1-WI, no signal drop on out-of-phase, compared to in-phase pulse sequences, with markedly increased signal intensity on T2-weighted image.

A

B

2 mm

300 mm

Figure 4 Low power view (A), showing nodular adrenal gland with intervening fibrotic areas. High power picture (B) demonstrating a hypocellular spindle cell
proliferation. Areas of hemorrhage as well as the presence of thick walled blood vessels were also noted.

the existence of ovarian tissue in the adrenal gland is an
extremely rare finding[1,3].
The pathogenesis of OTM is not fully known. It has
been reported mostly in postmenopausal women and
has been suggested that the foci of theca-like stroma in
the adrenal gland may represent metaplasia from undifferentiated but embryologically competent mesenchymal
cells of the adrenal capsule as a response to the elevated
gonadotropin postmenopausal women[3,4].
The clinical significance of these lesions is largely not
yet understood; they can be functional and still may undergo neoplastic transformation[4].
Pathologically, OTM appears as ahyalinized spindle

WCCR|www.wjgnet.com

cell nodule that is in direct continuity with the adrenal
capsule and contains entrapped adrenal parenchymal cells
with dystrophic calcifications[5]. It encloses a spectrum
of fibroblastic-myofibroblastic proliferations that may
rarely contain true ovarian stromal elements[2,5]. Since the
features resemble a radial scar and there is no evidence
of steroidogenic differentiation in most cases, the term
“radial scar-like spindle cell myofibroblastic nodule of the
adrenal gland” more accurately describes these lesions[2].
BWS is an overgrowth syndrome with annual incidence of 1 in 13700 newborns[6]. BWS is associated with
an increased risk of childhood cancer. The cardinal features of BWS include macroglossia, macrosomia, midline
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abdominal wall defects, ear creases or ear pits, neonatal
hypoglycemia, and less commonly cleft palate, mid-face
hypoplasia, and hemihypertrophy. Our case had cleft palate, cleft lip and mid-face hypoplasia[7].
Various adrenal lesions have been reported in association with BWS, including adrenocortical carcinoma, cortical hyperplasia, fetal cortical cytomegaly, pheochromocytoma, adrenal calcification, cystic adrenal hemorrhage,
and neuroblastoma[8].
In our case, OTM of the adrenal gland was seen as
well circumscribed smooth mass which demonstrated
intense enhancement on arterial and venous phases of
contrast enhanced CT (up to 222 HU and 169 HU respectively) and, which is significantly higher than what would
be expected for adenoma (mean arterial and venous enhancement of adenomas at 37 HU (-6 to 85 HU) and 60
HU (16-133 HU) and still higher than what would be expected for pheochromocytoma (mean arterial and venous
enhancement of pheochromocytoma are 104 HU (42-190
HU) and 119 HU (61-195 HU)[9].
On MRI, the mass demonstrated markedly increased
signal intensity on T2-weighted images, without signal
difference between in-phase and out-of-phase pulse
sequences. These features are not characteristic for adenoma, and have been only reported with pheochromocytoma, adrenocortical carcinoma and metastases. In our
case, there was no biochemical evidence of pheochromocytoma, thus the diagnosis of pheochromocytoma was
ruled out clinically and biochemically[9,10].
The imaging features were indeterminate and overlapped with those seen in adrenocortical carcinoma,
metastasis and pheochromocytoma. Thus, surgical resection was indicated especially with the known association
between BWS and adrenocortical carcinoma.
Surgical excision remains the treatment of choice for
these masses because there is no definite preoperative
method of identifying these masses and differentiating
them from adrenocortical carcinoma and metastasis.
In our case, the right adrenalectomy specimen weighed
35.6 g. Grossly, there was a well circumscribed brown tumor measuring 4.1 cm identified. Histologically, the lesion
was composed of bland adrenal cortical cells without areas of necrosis or increased mitotic activity. There was no
capsular or lymphovascular invasion noted. The adrenal
cortical adenoma was positive for inhibin, calretinin and
MART-1 and was negative for S-100 and WT-1, which
confirmed the diagnosis. In addition to the adenoma there
was a fibroblastic “radial-scar”-like spindle cell proliferation noted admixed with the adrenal cortical tissue and in
continuity with the capsule. The spindle cell proliferation
was positive for WT-1 and focally positive for inhibin and
calretinin. The histologic features were consistent with adrenal ovarian thecal metaplasia.
In conclusion, we presented the first case report describing imaging features of OTM involving adrenal gland,
which occurred in a 17-year-old female with a BWS. OTM
is diagnosis is possible only after histological examination
as the imaging features of OTM overlap with those seen in
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adrenocortical carcinoma and pheochromocytoma.

COMMENTS
COMMENTS
Case characteristics

A 17-year-old female previously diagnosed with Beckwith-Wiedemann syndrome (BWS) presented for periodic surveillance ultrasound examinations of
both kidneys.

Clinical diagnosis

Asymmetry of the left cheek, left is fuller than the right, mild hemihypertrophy
noted between right and left upper limbs and right hand is longer than the left.

Differential diagnosis

Adrenocortical carcinoma, pheochromocytoma and adrenal metastases.

Laboratory diagnosis

WBC 10 k/mL; HGB 13.3 mg/dL; plasma metanephrine and 24-h urinary collection for catecholamines and metanephrines were within normal limits.

Imaging diagnosis

US showed suspicious hypoechoic nodule in the right adrenal gland, which
appeared in computed tomography as an isodense mass to the kidney on noncontrast images with intense enhancement on arterial phase images, in magnetic resonance imaging the mass was markedly hyperintense on T2-weighted
images and isointense to the muscle on T1-weighted images, with no difference
in signal characteristics between the in-phase and out-of-phase images.

Pathological diagnosis

Grossly, there was a 4.1 cm well circumscribed brown tumor. Histologically, the
lesion was composed of bland adrenal cortical cells without areas of necrosis
or increased mitotic activity. There was no capsular or lymphovascular invasion
noted. The adrenal cortical adenoma was positive for inhibin, calretinin and
MART-1 and was negative for S-100 and WT-1. In addition to the adenoma
there was a fibroblastic “radial-scar”-like spindle cell proliferation noted admixed
with the adrenal cortical tissue and in continuity with the capsule. The spindle
cell proliferation was positive for WT-1 and focally positive for inhibin and calretinin.

Treatment

The patient underwent surgical excision of the adrenal gland.

Related reports

To the best of the knowledge, this is the first case report describing Ovarian thecal metaplasia (OTM) in the context of BWS with detailed imaging description of
this entity. However OTM diagnosis is possible only after histological examination as the imaging features of OTM overlap with those seen in adrenocortical
carcinoma and pheochromocytoma.

Term explanation

Beckwith Wiedemann syndrome, previously called exomphalos-macroglossiagigantism

Experiences and lessons

This case report represents radiological features of a unique adrenal pathology
in Beckwith Wiedemann syndrome, ovarian thecal metaplasia of the adrenal
gland should be considered in patients with BWS beside adrenocortical carcinoma.

Peer review

The paper is well written and sustained by appropriate iconography.
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Parathyroid carcinoma in pregnancy
Maja Baretić, Hrvojka Tomić Brzac, Margareta Dobrenić, Antonia Jakovčević
neck ultrasound showed a solitary mass in the area of
prior surgery and an enlarged pretracheal lymph node.
Fine needle aspiration of the solitary mass and node
showed parathyroid carcinoma cells. The tumor mass
was resected en bloc with the contiguous tissues and
surrounding lymph nodes (pathology report; parathyroid carcinoma with metastases). Over the next five
years, four consecutive surgeries were performed to
remove malignant parathyroid tissue, lymph nodes and
local metastases. Following the surgical procedures, no
hypocalcemia was observed. More serious hypercalcemia recurred; the calcium level was difficult to control
with a combination of pamidronate, cinacalcet and loop
diuretic. No elements of multiple endocrine neoplasia
were present.
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Core tip: Parathyroid carcinoma is the rarest endocrine
malignancy; it is extremely uncommon in pregnancy.
Hyperemesis gravidarum can mask the symptoms of
hypercalcemia. The calcium level can be lower during
pregnancy due to its specific physiology. This is a case
report of a 24-year-old female patient with parathyroid
carcinoma and two consecutive pregnancies with good
outcomes in the postnatal period despite poor prognosis due to malignant disease. In five years, four consecutive surgeries were performed to remove malignant
parathyroid tissue, lymph nodes and local metastases.
Hypercalcemia was difficult to control with a combination of pamidronate, cinacalcet and loop diuretic. There
were no elements of multiple endocrine neoplasia.

Abstract
A 24-year-old female patient with parathyroid carcinoma, the rarest endocrine malignancy, had two pregnancies. In the first pregnancy, she had severe nausea
and fatigue. Hypercalcemia and hyperparathyroidism
were diagnosed in the postpartum period. Hyperemesis gravidarum masked a diagnosis of hypercalcemia.
Neck ultrasound and Tc-99m sestamibi found an enlarged lower right parathyroid gland. The gland was
surgically removed, and an initial pathology report
described atypical adenoma. Shortly afterward, she
became pregnant again. During the second pregnancy,
her calcium level was frequently controlled but was always in the normal range. Normocalcemia is explained
by the specific physiology of pregnancy accompanied
by hemodilution, hypoalbuminemia and maternal hypercalciuria (mediated by increased glomerular filtration). During lactation, calcium levels rose, and a new
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Figure 1). Tc-99m sestamibi planar scan showed an area
of increased uptake on the right side of the neck, additional evidence of hyperfunctioning parathyroid tissue. A
pinhole collimator was used to increase the resolution of
scintigraphy Fine needle aspiration showed epithelial cells
with pronounced anisonucleosis (variation in the size of
the cell nuclei). The cytoplasmic borders were not sharply
defined; the described cells had many naked nuclei. Sliver
reaction (Grimelius) stained weekly positive. Hypercalcemia was treated by hydration with isotonic sodium
chloride solution, loop diuretics and pamidronate. Two
months after delivery, the patient underwent surgical removal of the described parathyroid gland. The removed
gland measured 2 cm × 3 cm, and the pathological report
noted tissue made up of main and oxyphil cell types.
There was no significant remodeling of the stroma cells
or polymorphism; tumor cells were monotonous, small
cells with focal cytological atypia. Mitotic figures were
not observed (Figure 2A). The tumor was surrounded by
a thick capsule, with cells infiltrating the capsule without
breaking through it (Figure 2B). There was no invasion
of tumor cells in blood vessels and no invasion of the
surrounding fat tissue. However, malignant cells surrounded blood vessels in the tumor tissue, and the final
pathological diagnosis was atypical adenoma of the parathyroid gland. The patient was repeatedly followed after
surgery: she was normocalcemic and became pregnant
again. The time interval between the two pregnancies was
15 mo. During the second pregnancy, calcium levels were
normal, and the patient had no nausea or sickness, but
in the third trimester her TSH level dropped significantly
(TSH < 0.05 mIJ/L, normal range 0.4-4.5 mIJ/L). Free
T3 and T4 remained in the normal range; thus, she was
not treated with thyrostatic drugs. After the second delivery, while lactating, her calcium level rose again (3.48
mmol/L). Other lab results suggested a recurrence of hyperparathyroidism (high alkaline phosphatase 158 IU and
PTH 12 pmol/L). The second baby had no convulsions
or hypocalcemia after birth, unlike the first. A new neck
ultrasound described a solitary mass measuring 5 mm × 3
mm × 5 mm in the area of the previous surgery (Figure 3).
An enlarged lymph node was present in the pretracheal
region (lower third of neck) (Figure 4A). Fine needle aspiration of the solitary mass described naked nuclei and
malignant cells with pronounced macronucleosis and intranuclear inclusions, leading to a diagnosis of carcinoma
of the parathyroid gland. The same cytological description was found in an aspirate of a pretracheal node, confirming metastasis of the parathyroid carcinoma. Single
photon emission computed tomography (SPECT) of the
neck and mediastinum showed no significant focal uptake
of Tc-99m sestamibi in the region of the neck and mediastinum. Shortly after delivery, thyrostatic drugs were introduced in therapy. The patient underwent a second surgery: the tumor mass was resected en bloc, together with
contiguous tissues to which the tumor adhered. Other
parathyroid glands were not removed. Tracheoesophageal, paratracheal, and upper mediastinal lymph nodes
were excised; due to hyperthyroidism total thyroidectomy

INTRODUCTION
Parathyroid carcinoma is a rare malignant disease in the
general population. The United States National Cancer
Database Report indicates that in the time period from
1985 to 1995, only 1% of patients with primary hyperparathyroidism had parathyroid cancers[1]. Some European countries, such as Italy, reported even higher prevalence (up to 5%)[2]. The etiology of parathyroid cancer
remains unidentified; some authors mention neck irradiation as a risk factor, while others suggest long-standing
secondary hyperparathyroidism[3,4]. Familial occurrences,
such as hyperparathyroidism-jaw tumor syndrome, multiple endocrine neoplasia type 1 and 2A and familial
isolated hyperparathyroidism[5], have been linked. It has
been shown that mutations in the HRPT2 gene (a tumor
suppressor gene called parafibromin) are associated with
the development of parathyroid carcinoma, both in sporadic types and in cases with some familial clustering[6].
Parathyroid adenomas occur rarely in pregnancy, with
the risk to both the mother and child directly connected
to the level of serum calcium[7,8]. Parathyroid carcinoma
is even more rare[9]. A case report of a woman with two
subsequent pregnancies and parathyroid carcinoma is
presented in this paper.

CASE REPORT
A 24-year-old woman had severe hyperemesis gravidarum
during pregnancy, with constant nausea and vomiting
3-4 times daily. Symptoms started in the 10th week and
persisted until the end of pregnancy, sometimes accompanied by fatigue and weakness. Vaginal delivery was at
37 wk of pregnancy. Shortly after the birth, her infant
had neonatal convulsions; laboratory tests showed severe
prolonged hypocalcemia of the child, and the mother’
s calcium was checked. The mother’s level of calcium
was high, and she was referred to an endocrinologist.
High parathyroid hormone (PTH) and low phosphorus
pointed to hyperparathyroidism. Initial laboratory results
confirmed that suspicion: calcium was 3.62 mmol/L
(normal range, 2.14-2.53 nmol/L); ionized calcium, 1.87
mmol/L (normal range, 1.18-1.32); phosphorus, 0.53
mmol/L (normal range, 0.79-1.42 nmol/L); alkaline
phosphatase, 187 U/L (normal range, 64-153 U/L);
bone alkaline phosphatase, 133 U/L (normal range for
premenopausal women, 14.2-42.7 U/L); and intact PTH,
36 pmol/L (normal range, 1-6.0 pmol/L). The patient
had no previous history of familial hyperparathyroidism
or other endocrine conditions, neck irradiation, chronic
renal disease or kidney stones. There were no systemic
manifestation of hypercalcemia, and later bone densitometry indicated osteoporosis (T score of the lumbar
spine was -3.8) but without bone fractures. Neck Doppler
ultrasound recognized an enlarged lower-right parathyroid gland, described as a well-defined mass hypoechoic
to thyroid tissue with a homogenous echo pattern measuring 21 mm × 15 mm × 15 mm with few vascular
structures (PTH in aspirate was higher than 150 pmol/L,
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Figure 1 Doppler ultrasound of parathyroid gland
showing well-defined hypoechoic mass with color
signals of few surrounding vascular structures and
Tc-99m sestamibi planar scan with pinhole collimator, 10 min post injection.

B

A

Figure 2 Pathology image of atypical adenoma. A: No significant remodeling of stroma cells or polymorphism, tumor cells are monotonous, small cells with focal
cytological atypia without mitotic figures; B: Pathology image of atypical adenoma with tumour cells infiltrating thick fibrous capsule.

A

B

Figure 3 Doppler ultrasound of parathyroid carcinoma: small solitary
mass in the area of previous surgery.

was performed as well. The pathology report described
parathyroid carcinoma with mitotic figures, trabecular
pattern and invasion of skeletal muscle (Figure 4). There
were areas of tumor necrosis, and immunohistochemical
results showed that the tissue was positive for PTH. Metastases of the parathyroid tumor were also found in the
pretracheal lymph nodes. Postoperative hypocalcemia was
prolonged but not severe. Patient received supplemental
calcium and vitamin D, together with levothyroxine. In
further evaluation, the levothyroxine dosage was modified according to the TSH level. Chromogranin A levels
were normal (44 μg/L, normal levels < 100 μg/L), and
there were no elements of multiple endocrine neoplasia.
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Figure 4 Pathology image of parathyroid carcinoma. A: Mitotic cells; B:
Infiltrating skeletal muscle.

Gradually, the calcium level increased, and vitamin D and
calcium supplementation were excluded from therapy. A
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Figure 5 Positron emission tomography/low-dose X-ray computed tomography (positron emission tomography/low-dose computed tomography) with F-18 FDG. Focal accumulation is observed
in enlarged lymph nodes of the right axillary region and diffuse uptake
is observed in the right breast.

year later, magnetic resonance imaging of the neck and
mediastinum showed a lymph node enlarged to 12 mm,
located dorsally from the right subclavia. The consulted
oncologist advised that surgical treatment was an option
(disease was not disseminated at that point), and a third
surgery was performed, removing all tissue surrounding
the malignant parathyroid gland, lymph nodes and local
metastases. Following the surgery, hypercalcemia persisted. Early SPECT images performed 15 min after Tc-99m
sestamibi injection showed two foci of radiopharmaceutical uptake anterior to the lower third of the neck region.
Delayed tomographic images obtained 2 h after Tc-99m
sestamibi injection showed no significant focal uptake of
radiopharmaceutical in the neck and mediastinum region.
Focal accumulation of fluorodeoxyglucose (F-18 FDG)
was observed in several enlarged lymph nodes of the
right axillary region, and diffuse F-18 FDG uptake was
observed in the right breast (Figure 5). Additional ultrasonography and fine needle aspiration cytology of one of
the enlarged axillary lymph nodes were obtained (inflammatory changes). Breast ultrasonography found no suspicious-looking lesions. During the last neck exploration
(fourth surgery), the surgeon described tumor formation
on the left side of the neck, with subcutaneous location
and muscle infiltration. A right paratracheal tumorous
mass was located behind the right carotid bifurcation.
The pathology report of the tissue was identical to that
described in prior surgeries. Hypercalcemia persisted
and was difficult to control, even with a combination of
pamidronate, cinacalcet and loop diuretic. Calcium is a
tumor marker that indicates a persistence of small, disseminated, hormonally active metastases. Further F-18
FDG positron emission tomography-computed tomography (PET/CT) evaluation is planned, in addition to a test
for the HRPT2 mutation.
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DISCUSSION
Parathyroid cancer is a rare condition, and only few cases
have been reported during pregnancy in the literature[9-13].
This condition is associated with significant neonatal
morbidity and mortality, as well as maternal morbidity,
and it is very difficult to treat[12,13]. In this case report, the
described patient had two consecutive pregnancies with
good outcomes both for mother and children, despite
later poor prognosis for the mother due to malignant
disease. Hyperemesis gravidarum, e.g., nausea, fatigue and
weakness, are non-specific symptoms in pregnancy, but
they are also symptoms of an elevated calcium level. The
first pregnancy obscured the diagnosis of hypercalcemia.
During the second pregnancy, the patient was normocalcemic. This result could be explained by the specific
physiology of pregnancy, including hemodilution, hypoalbuminemia and maternal hypercalciuria, caused by an
increase of the glomerular filtration rate. Sickness and
vomiting in pregnancy usually start before the 9th week
and, in most cases, resolve by 16 wk of pregnancy. Otherwise, hypercalcemia is one possible cause. Nausea and
vomiting are not the only clinical manifestation described
in similar cases. Some of those patients have had hypertension, abdominal pain, pancreatitis and pre-eclampsia.
For all of these patients, parathyroid carcinoma was diagnosed during pregnancy, and most of them underwent
surgery in the third trimester[9-13].
Tc-99m sestamibi scintigraphy has been used for the
detection of hyperfunctioning parathyroid tissue, including parathyroid carcinoma[14]. Tc-99m sestamibi uptake
correlates with parathyroid oxyphil cell content and the
size of hyperfunctioning parathyroid tissue. False-negative sestamibi scans can occur with parathyroid glands
that contain predominantly clear cells, small size of the
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hyperfunctioning parathyroid tissue and rapid wash-out
of the radiopharmaceutical from parathyroid cells[15]. A
finding of focal accumulation of Tc-99m sestamibi in the
lower third of the neck on early images and no significant
uptake of radiopharmaceutical on delayed images is most
likely due to rapid wash-out of Tc-99m sestamibi from
the tumor cells.
Following the first surgery, the next scan was negative. F-18 FDG PET/CT is recognized as a powerful
tool to detect tumors, especially malignant ones, due to
the increased glucose metabolism of tumor cells[16]. FDG
PET/CT is used in parathyroid carcinoma to detect recurrent disease. A negative finding on FDG PET/CT is
most likely due to small tumor size.
There are no official guidelines for the treatment of
hyperparathyroidism in pregnancy; even less is known
about how to treat parathyroid carcinoma. The options
are a conservative approach or surgery. Both approaches
carry the risk of drug and procedure side effects, though
the risk imposed by the elevated calcium level is sometimes greater. If surgery is an option, it should be performed in the third trimester of pregnancy. A literature
analysis described 16 cases of primary hyperparathyroidism treated surgically after 27 wk of gestation, and carcinoma was found in a high percentage: 12.5% of cases.
These patients had a low postoperative incidence of clinically significant complications for both the fetus and the
mother[17]. When overt hyperparathyroidism is diagnosed
in the postpartum period, surgery is the first choice of
treatment. If parathyroid cancer is suspected (on the basis
of the clinical picture and cytology, even before confirmation by pathology report), complete surgical resection
with negative margins and removal of surrounding lymph
nodes is the recommended course of action. In this case,
the first pathological report was atypical adenoma. Atypical parathyroid adenomas have some histological findings
that are suggestive of cancer but not enough to make the
diagnosis. Atypical adenomas have a thick capsule, fibrous
trabeculae, and a trabecular growth pattern with nuclear
pleomorphism; they have no local or vascular invasion
and no lymph node or distant metastasis[18].
This case suggests that any unusual parathyroid histology should be reviewed, and re-resection should be
performed if there is suspicion of carcinoma. In such
cases, pregnancy should not be a reason for withholding
aggressive surgery, especially in very young patients.

bone alkaline phosphatase, 133 U/L (normal range for premenopausal women,
14.2-42.7 U/L); intact parathyroid hormone (PTH), 36 pmol/L (normal range,
1-6.0 pmol/L). PTH in aspirate of right lower parathyroid gland higher than 150
pmol/L.

COMMENTS
COMMENTS

4

Imaging diagnosis

Neck ultrasound; enlarged right lower parathyroid gland (well-defined mass hypoechoic to thyroid tissue with a homogenous echo pattern measuring 21 mm
× 15 mm × 15 mm. Tc-99m sestamibi scan; an area of increased uptake on the
right side of neck.

Pathological diagnosis

Initial pathological diagnosis atypical adenoma of parathyroid gland; tissue
made up of main and oxyphil cell-type, no significant remodeling of stroma cells
or polymorphism, tumor cells monotonous, small cells with focal cytological
atypia, mitotic figures not observed. Tumor is surrounded by thick capsule; cells
infiltrate capsule, not breaking through. There is no invasion of tumor cells in
blood vessels and no invasion of surrounding fat tissue. Next pathology report
described a parathyroid carcinoma with mitotic figures, trabecular pattern and
invasion of skeletal muscle.

Treatment

In five years, four consecutive surgeries were performed to remove tissue surrounding the malignant parathyroid gland, lymph nodes and local metastases.
Hypercalcemia was difficult to control with a combination of pamidronate, cinacalcet and loop diuretic.

Term explanation

HRPT2 gene or parafibromin is a tumor suppressor gene associated with the
development of parathyroid carcinoma in both sporadic types and some familial
clustering cases.

Experiences and lessons

This case report represents a patient with parathyroid carcinoma and two pregnancies. Pregnancy itself can obscure proper diagnosis of the disease, as the
unique physiology of pregnancy can alter clinical findings. It is necessary to be
aggressive during the surgical treatment of parathyroid carcinoma.

Peer review

This is an interesting case report clarifing the clinical findings of a 24-year-old
female patient with parathyroid carcinoma and two consequent pregnancies
with good outcome, despite poor prognosis due to malignant disease. Generally, the manuscript was straight-forward and well-written on this topic. This
article is of potential interest to the readers.
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INTRODUCTION
Nasopharyngeal carcinoma (NPC) accounts for less than
1% of all malignancies and is rare in western countries[1].
NPC is usually poorly differentiated and is diagnosed in
young patients. The prognosis of loco-regional disease
is satisfactory, with a 5-year overall survival exceeding
80%. Radiation alone is employed for stage Ⅰ-Ⅱ disease,
while for locally advanced NPC the combination of chemotherapy and radiotherapy is the standard approach[1].
The advent of new radiotherapy techniques, like intensity
modulated radiotherapy (IMRT), has further improved
prognosis of newly diagnosed NPC patients and contributed to allow re-irradiation of recurrent disease. On the
other hand, management of recurrent/metastatic disease
remains challenging for medical and radiation oncologists. In addition to cisplatin-based chemotherapy, which
is the standard systemic treatment for NPC[2], cetuximab
may be in patients with NPC and squamous histology
according to guidelines. Importantly, in undifferentiated

Abstract
Nasopharyngeal carcinoma is rare in western countries, accounting for less than 1% of all malignancies.
Despite prognosis is satisfactory for newly diagnosed,
non-metastatic disease, management of recurrent disease is challenging, with a survival expectancy of approximately 6 mo with the use of chemotherapy as the
sole salvage treatment. We report a case of recurrent
nasopharyngeal carcinoma treated with a combination
of chemotherapy, radiotherapy and surgery in the context of a multidisciplinary approach. A durable complete
response was achieved.
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Figure 1 A large lesion arising from the posterior wall of the
nasopharynx and bilateral lymphnode metastasis were detected in the parapharyngeal space (October 2009).

Figure 2 After neoadjuvant TPF followed by cetuximab-radiotherapy, a complete response was obtained (March 2010).

tions) on clinical target volume was delivered via 3D conformational radiotherapy. Toxicity mainly consisted of
grade 2 cutaneous rash and grade 2 xerostomia, and did
not lead to treatment interruption. Forty-five days after
completion of chemo-radiotherapy, a complete response
was shown on CT scan (Figure 2) and on PET scan after
60 d.
The patient remained free of disease recurrence
until May 2012, when CT scan showed loco-regional
recurrence involving the nasopharynx, the left orbitary
cavity and intraparotid lymph nodes on the left side of
the head. Patient presented with visual disturbances and
moderate pain. PET scan and cytology confirmed the
nature and extension of the recurrence. After multidisciplinary consultation involving the medical oncologist,
the radiation oncologist, the pathologist and the surgeon,
we decided to use a combined strategy based on an neoadjuvant chemotherapy, followed by re-irradiation and a
surgical evaluation of residual disease.
Given the prolonged time to relapse, we deemed the
disease to have preserved its sensitivity to taxanes and
platinum compounds, so we delivered carboplatin (CBDCA) AUC 5 (area under curve) on day one every 3 wk,
paclitaxel at the dose of 175 mg/m2 on day one every
three weeks and standard doses of weekly cetuximab. Radiological and symptomatic improvement was obtained
after three cycles. A CT scan showed disappearance of
the nasopharyngeal lesion, shrinkage of the lymphnode
mass but no change of the orbital lesion. Toxicity was
low, with grade 1 skin rash the most relevant side effect.
Re-irradiation was performed from the end of August to
the beginning of October 2012 via helical IMRT, 18 FDG
PET/CT based planning. A total dose of 66 Gy, deliv-

NPC, epithelial growth factor receptor is often overexpressed and k-RAS is never mutated, so cetuximab may
provide benefit also in these patients[3]. We here report
how multidisciplinary management coupled with recent
advances in the field allowed us the obtain a durable complete response in a patient with relapsing undifferentiated
nasopharyngeal carcinoma.

CASE REPORT
In September 2009, a 59-year-old male patient was referred to our office for undifferentiated nasopharyngeal
carcinoma. Histological diagnosis was made on fiberoscopy-guided biopsy. A computed tomography (CT) scan
showed a large lesion arising from the posterior wall of
the nasopharynx and extending into the paranasal sinuses.
The lesion infiltrated the clivus and the oropharynx, and
bilateral laterocervical lymphnode metastases were detected. Magnetic resonance imaging (MRI) confirmed CT
findings (clinical stage, T4N3M0, IVa AJCC).
A therapeutic strategy based on 3 cycles of neoadjuvant docetaxel, cisplatin and 5-fluorouracil followed by
radiotherapy was pursed after written informed consent
was obtained. Docetaxel and cisplatin were given at doses
of 75 mg/m2 on day one and 5-Fluorouracil was administered at 750 mg/m2 daily via continuous infusion for
four consecutive days every three weeks. In November
2009, CT scan (Figure 1) showed partial response according to RECIST criteria 1.1 (reduction greater than 50% in
the sum of the longest diameters of target lesions). From
December 2009 until February 2010, a combined cetuximab-RT treatment was delivered. Cetuximab was given
at standard doses. A total dose of 70 Gy (2 Gy dose frac-
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Figure 3 Computed tomography scan showed an intraorbital lesion (May 2012).

Figure 4 Computed tomography scan showed that the only site
of persistent disease was the lymph node mass in the neck (December 2012).

ered in 30 daily fractions of 2.2 Gy, were administered to
the site of disease, with the exclusion of the lymphnode
mass in the neck, with disappearance (Figure 3) of both
the orbital lesion and the nasopharynx. After subsequent
chemotherapy (three cycles of CBDCA-Pac and cetuximab) CT scan showed that the only site of persistent
disease was the lymph node mass in the neck (Figure 4).
Patient was scheduled for surgical removal of parothyd
and laterocervical Ⅱ, Ⅲ and Ⅳ neck levels. In June 2013,
CT scan showed no sign of residual disease. As of January 2014, the patient is free of disease. He complains of
grade 2 chronic xerostomia due to radiotherapy, and a
facial nerve paralysis due to the surgical intervention.

because cetuximab appeared to improve the outcome at
first presentation, but it appeared to have preserved its
effectiveness at disease relapse. Cetuximab was well tolerated both at initial presentation and at recurrence. Randomized controlled trials are required to assess efficacy
of cetuximab in nasopharyngeal carcinoma before it can
be recommended in this setting.
Our case also highlights the importance of a multidisciplinary approach in all patients and especially in those
with recurrent disease. The multidisciplinary approach is
able to balance toxicity and efficacy associated to combined use of diversified treatments. In recurrent patients,
the use of chemotherapy as the sole salvage treatment
is associated to a 6-mo prognosis[8-10]. With a multidisciplinary approach, we obtained a complete response, and
our patient is free of disease recurrence after more than
6 mo and has an acceptable quality of life. Doctor-doctor
and patient-doctor communication was of utmost importance for the management of this case, which should set
an example of optimal integrated strategy of recurrent
nasopharyngeal carcinoma.

DISCUSSION
Locally advanced nasopharyngeal carcinoma can be successfully managed by combination platinum-based chemotherapy and radiotherapy[4]. Neo-adjuvant chemotherapy is also a valuable option and is especially indicated in
patients with large lesions and locally advance disease, in
order to decrease the gross tumor volume[5]. Comibination of taxanes and platinum compounds is highly active,
not only in nasopharyngeal carcinomas but also in other
clinical situations, such as head-neck carcinomas of unknown primary[6].
On the other hand, current management of recurrent/metastatic disease is far from yielding satisfactory
results, and the prognosis is grim. In addition to cisplatinbased chemotherapy, cetuximab may also be employed
in patients with NPC, as shown in some preliminary
experiences[7]. Our case appears of great interest not only
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COMMENTS
Case characteristics

Patient presented with recurrent nasopharyngeal carcinoma treated with chemotherapy, biological therapy, radiation therapy and surgery.

Clinical diagnosis

Patient was affected by a locally advanced nasopharyngeal tumor, which was
shown to be undifferentiated carcinoma on biopsy

Differential diagnosis

Differential diagnosis included lymphoma and squamous carcinoma.
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Laboratory diagnosis

Patient had normal liver, bone marrow and kidney function at diagnosis and
throughout treatment.

4

Imaging diagnosis

Patient had locally advanced disease at diagnosis, with a large lesion arising
from the posterior wall of the nasopharynx and infiltrating the clivus and bilateral
laterocervical lymphnode metastases.

Pathological diagnosis

Patient was affected by undifferentiated nasopharyngeal carcinoma.

5

After patient underwent treatment with docetaxel, cisplatin and 5-Fluorouracil
and combined cetuximab-radiotherapy, he was treated with carboplatin, paclitaxel and cetuximab, followed by re-irradiation and surgery.

6

Treatment

Term explanation
Clinical target volume.

Experiences and lessons

Irradiation with cetuximab is advantageous when chemotherapy cannot be delivered.

Peer review
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Core tip: Glomus tympanicum can result in new bone
formation in the middle ear with resultant ossicular
fixation and conductive hearing loss. This can be effectively treated surgically with restoration of hearing.
We describe this previously unreported presentation
of glomus tympanicum in the world literature (with
reactive osteogenesis and resultant severe conductive
hearing loss). We therefore believe our findings would
be of interest to the readers of your journal and raise
awareness of this as a differential diagnosis which may
be under-recognised.
Original sources: Kumar G, Andreou Z, Virk JS, Owa A. Unusual presentation of glomus tympanicum tumour: New bone formation in the middle ear. World J Clin Cases 2014; 2(9): 463-465
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i9/463.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i9.463

Abstract
The objective of this study is to increase awareness of
the rare presentation, diagnostic difficulties and management of glomus tympanicum of the middle ear. A 49
years old male, with a background of hypertension and
epilepsy, presented with a two month history of left sided conductive hearing loss, pulsatile tinnitus and headache. Clinically and radiologically a diagnosis of glomus
tympanicum was made. Intraoperatively, extensive osteogenesis of the middle ear resulting in ossicular fixation and erosion was found. This patient required a two
stage operation for full clearance of disease. A stapedectomy drill was used to drill off the bony overgrowth
surrounding the ossicles resulting in improved hearing
thresholds and full clearance of the disease at two year
follow up. Glomus tympanicum can result in new bone
formation in the middle ear with resultant ossicular
fixation and conductive hearing loss. This can be effectively treated surgically with restoration of hearing.

INTRODUCTION
Glomus tumours or paragangliomas are benign neoplasms that arise from paraganglionic tissue throughout
the body with glomus tympanicum being the most common primary soft tissue tumour arising in the middle
ear[1,2]. The paraganglionic system is a collection of cells
derived from the neural crest and are found in the autonomic nervous system. They act as a source of catecholamines before the development of the adrenal medulla.
The term “glomus” is a historical misnomer which was
applied to these tumors before a true understanding of
the characteristics of these tumors was understood. Extra-adrenal or craniocervical paraganglioma are distributed along the arteries and cranial nerves in head and neck
region. Craniocervical paragangliomas can be broadly
classified into temporal and vagal.
Temporal paragangliomas commonly arise from
“paraganglion cells” along the course of Jacobson’s nerve

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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or Arnold’s nerve[2]. They present as a soft tissue mass in
the middle ear cavity which is often visible on otoscopy.
Patients classically complain of pulsatile tinnitus and conductive hearing loss although depending on the extent of
the disease they can experience imbalance, facial nerve
palsy, otorrhoea or endocrine symptoms if the tumour is
releasing catecholamines[3]. These clinical features lead to
a need for further radiological investigations in the form
of computed tomography and magnetic resonance imaging of the temporal bones to confirm the likely diagnosis
and assess severity. A 24 h urine collection should be
performed and analysed for vanillylmandelic acid (VMA)
levels to determine whether indeed the lesion is endocrine-active[1-3].
We present a rare variant of a glomus tympanicum
tumour that induced extensive osteogenesis in the middle
ear causing severe conductive hearing loss secondary to
ossicular fixation and erosion.

a worsening conductive hearing loss with thresholds of
60-70db across most frequencies. Computed tomography imaging, 18 mo after his initial operation, (ADD
COMMA) suggested recurrent disease and the patient
required revision surgery.
Intra-operatively a recurrent bony overgrowth was
identified which this time had encased the stapes superstructure and was causing malleo-incudal fixation. The
disease could not be removed with a curette and so a
stapedectomy drill was used to drill the overgrowth off
the stapes superstructure. The malleus and incus were
sacrificed and the ossicular chain was reconstructed with
conchal cartillage. Histology once again demonstrated
bone overgrowth with intervening tumour cells. The patient made a very good recovery and he has a sustained
improved hearing of 40db two years postoperatively.

DISCUSSION
Glomus tumours are fairly rare with an incidence of
around 1 per 1 million[4]. They are usually hypervascular tumours that arise within the jugular foramen of the
temporal bone[1-4]. They characteristically present with
conductive hearing loss and a pulsatile tinnitus as demonstrated in our case. Histologically, chief or granular cells
(Type I) and sustentacular cells or satellite cells (Type II)
are present in glomus tumours[2]. Management is dependent on the tumour extent and the patient’s fitness with
the mainstay being surgery and radiotherapy[1-4]. Small
tumours can be accessed via a transcanal approach with
larger ones necessitating a post-auricular approach with
mastoid exploration. The tumour is commonly a highly
vascular soft tissue lesion which may require pre-operative embolization.
Bony overgrowth over a glomus tumour has not been
previously reported in the world literature and as such
represents a new clinical entity. The only other incidence
of bone in the middle ear associated with a glomus tumour was reported by Yanagisawa et al[5], where a glomus
tumour coexisted with otosclerosis in a patient. However,
our patient did not show any histological features of
otosclerosis in that his conductive hearing loss was unilateral, his ossicular chain was mobile after resection of the
extra bone in the middle ear and his hearing improved
post-operatively without the need for a stapes prosthesis.
Furthermore, histology from the bone overgrowth confirmed glomus tumour cells intervening the bony overgrowth. All Fisch class Ⅰ mesotympanic paragangliomas
involve careful resection of tumour around the ossicles.
We cleared osteogenesis around the stapes suprastructure
using a stapedectomy drill, thus improving upon the incumbent conductive hearing loss. Another management
option available in such cases would be removal of the
glomus along with stapes suprastucture and reconstructing hearing using a total ossicular replacement prosthesis.
Our treatment option, of drilling the bone around the
ossicular chain and in particular the stapes, with a stapedectomy drill, proved successful in terms of hearing

CASE REPORT
A 49 years old male presented to otolaryngology outpatient department with a 2 mo history of left-sided
“throbbing” earache. He also complained of pulsatile
tinnitus and worsening left sided hearing loss. His general
practitioner initially diagnosed him with otitis externa and
when his symptoms failed to improve he was referred for
further specialist management. His past medical history
included epilepsy and hypertension.
Examination revealed a red mass arising from behind
his tympanic membrane in the attic area and a diagnosis
of glomus tympanicum was suspected although the position of the lesion was slightly unusual for a glomus. A
pure tone audiogram revealed a mild conductive deafness
of 20db especially on high frequencies. A computed tomography (CT) scan of his temporal bone revealed a nongravity dependent opacification with bony erosion and
24 h urine collection did not show elevated VMA levels
indicating a non-secretory glomus tumour.
Multidisciplinary team and patient choice resulted in
surgical management of this lesion. Intraoperatively, after
exposing the middle ear, apart from inflamed mucosa
there was no obvious soft tissue mass found. There was
however a bony growth arising from the medial wall of
the middle ear and extending between the incus and malleus handle encasing the anterior crura of stapes (Figure
1). After careful dissection the extra bone was peeled of
the ossicles and sent for histology leaving the ossicular
chain intact. The patient made a very good recovery and
his conductive hearing loss improved with closure of
the air-bone gap to 5db. Histology revealed thickened
and sclerotic bone. The intervening connecting tissue
traversing the bone was infiltrated by tumour consisting
of hyperchromatic cells with rich vascular stroma and no
signs of atypia or mitosis. A diagnosis of benign glomus
tumour was made.
During follow up, (ADD COMMA) despite an initial
mild improvement in his hearing, the patient developed
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Figure 1 Microscopic intraoperative view of mesotympanum.

Treatment

restoration (whilst ensuring tumour removal) and we propose this as a treatment modality for such rare cases.
In conclusion: (1) Glomus tumours or paragangliomas are rare tumours arising from paraganglionic tissue;
(2) Glomus tympanicum tumours are the commonest
soft tissue tumour of the middle ear; (3) These lesions
typically present with pulsatile tinnitus and hearing loss;
(4) A new clinical entity of osteogenesis in the middle ear
is described - leading to ossicular fixation and erosion;
and (5) Bony overgrowth can be managed by careful dissection off the ossicles or by use of a stapedectomy drill,
resulting in improved hearing thresholds.

Surgical excision with drilling of newly formed bone and reconstruction of hearing mechanism.

Related reports

Glomus tumours are rare, hypervascular tumour that arises within the jugular
foramen of the temporal bone. New bone formation in the middle ear has not
previously been reported in the world literature.

Term explanation

VMA is Vanillylmandelic Acid, a metabolic by-product of norepinephrine and
epinephrine.

Experiences and lessons

Glomus tympanicum can result in new bone formation in the middle
ear with resultant ossicular fixation and conductive hearing loss which
can be effectively treated surgically with restoration of hearing.

Peer review
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Case characteristics

The manuscript reports a clinical case about glomus tympanicum
tumour related bone formation in middle ears leading to conductive
hearing loss.

Clinical diagnosis
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5

Sanna M, Fois P, Pasanisi E, Russo A, Bacciu A. Middle
ear and mastoid glomus tumors (glomus tympanicum):
an algorithm for the surgical management. Auris Nasus
Larynx 2010; 37: 661-668 [PMID: 20400250 DOI: 10.1016/
j.anl.2010.03.006]
Kaylie DM, O’Malley M, Aulino JM, Jackson CG. Neurotologic surgery for glomus tumors. Otolaryngol Clin North
Am 2007; 40: 625-649, x [PMID: 17544699]
Fayad JN, Keles B, Brackmann DE. Jugular foramen tumors: clinical characteristics and treatment outcomes. Otol
Neurotol 2010; 31: 299-305 [PMID: 19779386 DOI: 10.1097/
MAO.0b013e3181be6495]
Moffat DA, Hardy DG. Surgical management of large glomus jugulare tumours: infra- and trans-temporal approach. J
Laryngol Otol 1989; 103: 1167-1180 [PMID: 2559134]
Yanagisawa E, Principato JJ. Glomus tympanicum tumor in
an otosclerotic ear. Arch Otolaryngol 1970; 91: 299-301 [PMID:
4313113]
P- Reviewer: Cai KY, Horii A S- Editor: Ji FF L- Editor: A
E- Editor: Lu YJ

WCCR|www.wjgnet.com

150

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

NEOPLASMS BY SITE

Metastasis to a uterine leiomyoma originating from lung
cancer: a case report
Shakina Rauff, Joseph S Ng, Arunachalam Ilancheran
pulmonary malignancy and this was confirmed with
immunohistochemical staining. She had no evidence
of metastatic disease elsewhere. The final diagnosis
was metastasis of a primary lung adenocarcinoma
confined to a uterine leiomyoma. Our patient also fulfilled the criteria for a phenomenon called tumour-totumour metastasis in this case a primary malignancy
having metastasized to a benign tumour. In conclusion, metastasis of a primary lung cancer to the female reproductive tract has been documented, but
clinicians should also be aware that metastasis to benign gynaecological tumours such as fibroids can also
occur, especially in the setting of tumour-to-tumour
metastasis. In addition, the clinical history and use
of immunohistochemistry are invaluable in reaching a
diagnosis.
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Abstract
The uterus is an uncommon site of metastasis especially from a primary lung adenocarcinoma. More frequently, extragenital primary tumours, including lung
cancer, metastasize to the ovaries. In the literature,
lung cancer metastasizing to the uterus is rare and
has been reported to involve the endometrium and
uterine serosa. Here, we report an unusual case of
a 58-year-old woman who had a history of lung adenocarcinoma with subsequent metastasis to a single
uterine fibroid only. The patient was known to have
a long history of asymptomatic fibroids. In 2008, she
was diagnosed with lung adenocarcinoma which was
treated with primary surgery and adjuvant chemotherapy. Four years later, a routine abdominal computerised tomography scan showed an enlargement
of the fibroid and she underwent a hysterectomy and
bilateral salpingo-oophorectomy. Pathology reported
a lung adenocarcinoma metastatic to the uterine
leiomyoma with a similar morphology to the original
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Core tip: Our paper describes a rare occurrence of metastasis from a lung cancer to a uterine leiomyoma only
without involvement of the endometrium, serosa or adnexae. This has not been reported in recent literature.
We also describe the utility of immunohistochemistry
in reaching a diagnosis which was essential in our patient who was asymptomatic-unlike those previously
reported. The phenomenon of “tumour-to-tumour”
metastasis, which not many gynaecologists have heard
of, is also described in our report. The importance of
knowing that the formation of metastasis to the female
genital tract, although uncommon, is highlighted.
Original sources: Rauff S, Ng JS, Ilancheran A. Metastasis to a
uterine leiomyoma originating from lung cancer: a case report.
World J Obstet Gynecol 2014; 3(1): 21-25 Available from: URL:
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cystic degenerative uterine mass (137 mm × 123 mm ×
104 mm) with no increased vascularity demonstrated on
Doppler studies suggesting a uterine leiomyoma (Figure
2). The ovaries were not visualised and endometrium was
thin. Pap smear and renal function were normal. She underwent a total abdominal hysterectomy and bilateral salpingo-oophorectomy in October 2012. Intra-operatively,
a 24-wk size uterus was found with atrophic tubes and
ovaries, all of which were removed intact to avoid any
disease dissemination. The specimen was then cut open
intra-operatively to confirm the impression was that of a
degenerated fibroid with a cystic cavity filled with brownish fluid and some calcifications (Figure 3). The patient
recovered uneventfully. The final histology report showed
a poorly differentiated carcinoma consistent with metastatic lung cancer showing similar morphology to the
previous pulmonary malignancy. Immunohistochemical
staining was strongly positive for TTF-1 and cytokeratin
(CK) 7. The lesion was confined to the leiomyoma with
no involvement of the endometrium, cervix or adnexae
(Figure 4). The resection margins were free of tumour.
Subsequent metastatic survey with CT and bone scans
was performed and did not show any disease. At her last
follow-up in May 2013, she remained in remission with
no evidence of recurrence and was clinically well.

http://www.wjgnet.com/2218-6220/full/v3/i1/21.htm DOI: http://
dx.doi.org/10.5317/wjog.v3.i1.21

INTRODUCTION
Lung cancer metastasizes most frequently to the regional
lymph nodes, the surrounding pulmonary structures, the
liver, adrenal glands, bones and brain. Metastasis of this
common malignancy to the female genital tract is unusual
and specifically to the uterus, is rare. A review of the
literature shows that the commonest site in the female
genital tract to be affected by pulmonary metastasis is
the ovary, with several cases documented so far[1-4]. Lung
metastasis to the uterus is much rarer. To our knowledge,
there have been only two cases of non-small cell lung
cancer (NSCLC) with metastasis to the uterus reported in
recent years - one to the uterine serosa and the other to
the endometrium[5,6].
Here we report a rare case of an asymptomatic postmenopausal woman with lung cancer metastasis to a uterine leiomyoma.

CASE REPORT
In July 2008, a 54-year-old postmenopausal Chinese
woman, para 3, was diagnosed to have a non-small cell
lung cancer. She had presented only with a cough of a
six weeks’ duration and a computed tomography (CT)
scan of the thorax, abdomen and pelvis showed a 22 mm
× 20 mm upper lobe left lung lesion. An incidental 150
mm × 150 mm uterine fibroid was also noted (Figure
1A). After a left upper lobectomy and lymphadenectomy
her recovery was uneventful. Histology confirmed a
poorly differentiated adenocarcinoma with 2 out of 3
left hilar lymph nodes involved. The resection margins
were free on tumour and the inferior pulmonary ligament lymph nodes were not involved. The tumour cells
were positive for thyroid transcription factor-1 (TTF-1).
She was staged as ⅡA NSCLC (T1N1M0). She received
adjuvant chemotherapy with cisplatin and vinorelbine
and remained disease free at subsequent follow-ups. The
patient was a non-smoker whose only medical history
was that of uterine fibroids which she had had since her
first pregnancy, 23 years earlier. For her subsequent visits,
a metastatic surveillance for the primary lung cancer was
carried out with yearly CT scans of the thorax, abdomen
and pelvis. No further imaging, e.g., ultrasonography was
performed for the uterine fibroid.
In September 2012, the patient was referred to our
Department of Obstetrics and Gynaecology. The uterine
fibroid had increased slightly in size (170 mm × 160 mm)
causing bilateral hydronephrosis noted on the annual CT
scan done for metastatic surveillance (Figure 1B). There
was no evidence of disease recurrence and the patient
remained completely asymptomatic. Clinically, she had a
firm, regular, mobile 22-cm uterine mass palpable. Transabdominal and transvaginal ultrasonography revealed a
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DISCUSSION
The most common extragenital primary sites resulting in
metastases to the uterine corpus are the breast (42.9%),
colon (17.5%), stomach (11.1%) and pancreas (11.1%).
The lung accounts for less than 5% of extragenital primary tumours and most of these are adenocarcinomas,
the most frequent subtype of NSCLC[7].
In recent literature, there have been two reported cases of NSCLC with metastasis to the uterus. The first case
involved a patient who presented with postmenopausal
bleeding and a uterine lesion on surveillance positron
emission tomography/CT imaging. She had had previous
lung resection for NSCLC 3 years earlier. Sixteen months
post-operatively, she developed suspicious mediastinal
lymphadenopathy. An endometrial sampling showed
uterine carcinosarcoma and subsequent hysterectomy and
bilateral salpingo-oophorectomy revealed that besides
the carcinosarcoma, there were other neoplastic foci in
the uterine serosa, adenexae and cervix consistent with
metastatic lung cancer[5]. The second case described a
patient with advanced stage NSCLC treated with primary
chemotherapy. Ten months after completing treatment,
she complained of vaginal bleeding and ultrasonography
showed an endometrial thickness of 10 mm. An endometrial biopsy confirmed endometrial metastasis from the
primary lung cancer. A hysterectomy was not performed
for this patient due to her clinical condition and advanced
disease[6]. In both these cases, the patients had clinical
symptoms (abnormal vaginal bleeding) and radiological
abnormalities suggestive of a uterine malignancy. Differently from these reports, our patient was completely
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Figure 1 Computed tomography scan of the
pelvis showing fibroid uterus. A: August 2008;
B: September 2012.

A

B

Figure 2 Transabdominal ultrasound showing fibroid with cystic degeneration.

Figure 3 Hysterectomy specimen showing myometrial fibroid (black arrow) with cystic cavity (white arrow).

A

B

Figure 4 Histopathology. A: Tumour cells (white arrow) surrounding cystic cavity and the leiomyoma (black arrow); B: Sheets of malignant cells and those staining
positive for thyroid transcription factor-1 (inset).

asymptomatic, had no evidence of disease progression or
recurrence for 4 years since her initial diagnosis of lung
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cancer, had a long history of fibroids and there was no
radiological suspicion of metastatic disease. She had not
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experienced any abnormal vaginal bleeding and the endometrium was thin thus an outpatient endometrial sampling was not performed unlike the previous cases. As
the overall pre- and intra-operative impressions were that
of a leiomyoma only, we performed an extrafascial hysterectomy and salpingo-oophorectomy without surgical
staging. The clinical picture here was neither consistent
with a primary uterine malignancy nor with metastasis of
a lung malignancy.
Although pathological examination did reveal leiomyoma, the final diagnosis was clinched by immunohistochemistry which is valuable in proving the primary origin
of the malignant component. TTF-1 is a protein which
stains positively in pulmonary adenocarcinomas and is
sensitive and specific for respiratory and thyroid malignancies[8]. In this patient, her initial histology showed a
lung cancer which stained for TTF-1 and the subsequent
pathology report of the hysterectomy specimen also
showed tumour cells similarly positive for TTF-1, ascertaining the pulmonary origin of the lesions in the leiomyoma. CK staining with CK7 and CK20 is also useful
in distinguishing primary and metastatic lung adenocarcinomas from other malignancies, e.g., colorectal tumours.
Primary and metastatic pulmonary adenocarcinomas
show a typical CK7+/CK20- staining pattern which was
comparable in our case, corroborating the diagnosis of
lung cancer with metastasis and excluding a primary uterine malignancy[9].
Other metastatic sites in the female genital tract originating from the lung that have been reported include the
cervix and vagina and these are rare too. In their analysis
of 325 cases with metastasis to the female genital tract,
Mazur et al[1] found that in 149 cases, the origin of the
primary tumour was extragenital, the remainder being
intragenital metastases. The ovaries and vagina were the
most frequent sites of metastasis and most of these extragenital primaries were adenocarcinomas of the gastrointestinal tract.
Tumour-to-tumour metastasis was described by
Campbell et al[10] by the following strict criteria: there
must be > 1 primary tumour, the recipient tumour being
either benign or malignant (a leiomyoma in our case); the
donor tumour must be a proven malignancy (lung adenocarcinoma in our case) and this must metastasize with an
established growth in the recipient tumour. Finally, a preexisting lymphoma must be excluded should metastatic
lymphadenopathy occur. Our patient fulfils all the criteria
for this uncommon phenomenon and to date, about 60
cases of metastasis from a malignancy to a benign tumour have been reported[11].
In conclusion, metastasis from a lung adenocarcinoma to the female genital tract is uncommon and to a
uterine leiomyoma only is rare. Even in an asymptomatic
patient with a long-standing history of a benign condition like fibroids and with no clinical evidence of disease
recurrence for a few years, one should be aware that the
formation of metastases can occur. The history of the
initial disease and the use of immunohistochemical mark-

WCCR|www.wjgnet.com

ers like TTF-1 and CK7 are essential in distinguishing between a primary versus metastatic uterine adenocarcinoma and localizing the pulmonary origin. Although there
are not enough data to quote a prognosis for this patient,
it would seem optimistic at this point as the metastatic
survey post-operatively was negative and the metastatic
tumour was completely resected with clear margins.

COMMENTS
COMMENTS
Clinical diagnosis

The clinical findings were that of a firm, regular, 22-cm uterine mass on abdominal and pelvic examination with a normal cervix and no adnexal masses.

Differential diagnosis

The possible differential diagnoses of the pelvi-abdominal mass were a uterine
fibroid, which was the most likely given the long-standing history and lack of
symptoms, a uterine sarcoma or an ovarian pathology, which were less likely in
view of the history, lack of symptoms and clinical findings.

Laboratory diagnosis

Laboratory testing did not contribute greatly in this case and the main methods were
a full blood count, renal function test and Pap smear cytology which were all normal.

Imaging diagnosis

A computed tomography scan of the thorax and abdomen was done which
showed no recurrent lung disease but slight enlargement of the uterine fibroid
causing upper urinary tract dilatation - this was confirmed on ultrasonography
which was suggestive of degenerating uterine leiomyoma.

Pathological diagnosis

The gross pathological finding was that of a degenerated fibroid with a cystic
cavity and the microscopic findings were that of metastasis of the original lung
cancer to the uterine leiomyoma which was confirmed with immunohistochemical staining for thyroid transcription factor-1 (TTF-1) and cytokeratin (CK) 7.

Treatment

The treatment for the primary lung cancer was left upper lobectomy and lymphadenectomy with adjuvant chemotherapy and for the metastatic disease to the
uterus, the treatment was total abdominal hysterectomy and bilateral salpingooophorectomy.

Related reports

Other contents would include the pattern of metastasis of primary lung cancer,
i.e., mainly to the regional lymph nodes and liver/brain and the possibility of
haematogenous spread to more distant organs like the uterus in this case.

Term explanation

TTF-1 is a protein nuclear transcription factor that is expressed in lung and
thyroid tissue and is used in anatomic pathology as a marker to determine if a
tumour arises from the lung or thyroid. CK7 is a protein found in the glandular
epithelium of thyroid and breast tissue but not in others like the colon or prostate. It is commonly used in conjunction with CK20 to distinguish between colon
cancer and other types e.g. ovarian.

Experiences and lessons

Large uterine masses in the presence of a known primary malignancy may be
associated with secondary (metastatic) disease rather than the commonly assumed primary uterine pathology.

Peer review

The article reminds us that when clinicians encounter pelvic masses, it is important to think beyond the commoner gynaecological pathologies, especially
in the setting of a known primary malignancy. The authors also aim to increase
awareness of the phenomenon of “tumour-to-tumour” metastases and the value
of immunohistochemistry in reaching a diagnosis to educate readers on these
less commonly used but essential methods.

REFERENCES
1

154

Mazur MT, Hsueh S, Gersell DJ. Metastases to the female
genital tract. Analysis of 325 cases. Cancer 1984; 53: 1978-1984
[PMID: 6322966 DOI: 10.1002/1097-0142]

February 8, 2015|Second Edition|

Rauff S et al . Lung cancer metastasis to uterine leiomyoma
2

3

4

5

6

Yeh KY, Chang JW, Hsueh S, Chang TC, Lin MC. Ovarian
metastasis originating from bronchioloalveolar carcinoma:
a rare presentation of lung cancer. Jpn J Clin Oncol 2003; 33:
404-407 [PMID: 14523061 DOI: 10.1093/jjco/hyg078]
Young RH, Scully RE. Ovarian metastases from cancer of
the lung: problems in interpretation--a report of seven cases.
Gynecol Oncol 1985; 21: 337-350 [PMID: 2989123 DOI: 10.1016
/0090-8258(85)90272-0]
Castadot P, Magné N, Berghmans T, Drowart A, Baeyens L,
Smets D, Van Houtte P. Ovarian metastasis and lung adenocarcinoma: a case report. Cancer Radiother 2005; 9: 183-186
[PMID: 16023045 DOI: 10.1016/j.canrad.2005.03.001]
Parini CL, Mathis D, Leath CA. Occult metastatic lung carcinoma presenting as locally advanced uterine carcinosarcoma
on positron emission tomography/computed tomography imaging. Int J Gynecol Cancer 2007; 17: 731-734 [PMID:
17504386 DOI: 10.1111/j.1525-1438.2007.00837.x]
Tiseo M, Bersanelli M, Corradi D, Bartolotti M, Gelsomino F,
Nizzoli R, Barili MP, Ardizzoni A. Endometrial metastasis of

7
8

9

10
11

lung adenocarcinoma: a case report. Tumori 2011; 97: 411-414
[PMID: 21789025 DOI: 10.1700/912.10043]
Kumar NB, Hart WR. Metastases to the uterine corpus from
extragenital cancers. A clinicopathologic study of 63 cases.
Cancer 1982; 50: 2163-2169 [PMID: 7127256]
Stenhouse G, Fyfe N, King G, Chapman A, Kerr KM. Thyroid transcription factor 1 in pulmonary adenocarcinoma. J
Clin Pathol 2004; 57: 383-387 [PMID: 15047742 DOI: 10.1136/
jcp.2003.007138]
Kummar S, Fogarasi M, Canova A, Mota A, Ciesielski T.
Cytokeratin 7 and 20 staining for the diagnosis of lung and
colorectal adenocarcinoma. Br J Cancer 2002; 86: 1884-1887
[PMID: 12085180 DOI: 10.1038/sj/bjc.6600326]
Campbell LV, Gilbert E, Chamberlain CR, Watne AL. Metastases of cancer to cancer. Cancer 1968; 22: 635-643 [PMID: 5673241]
Pelissier-Komorek A, El Alami-Thomas W, Lebrun D,
Diebold MD. Metastasis of endometrial adenocarcinoma in
a primary lung adenocarcinoma. Virchows Arch 2012; 461:
717-719 [PMID: 23111697 DOI: 10.1007/s00428-012-1336-6]

P- Reviewers: Celik H, Khajehei M, Nasu K, Tsikouras P, Zafrakas M
S- Editor: Ma YJ L- Editor: A E- Editor: Wu HL

WCCR|www.wjgnet.com

155

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

NEOPLASMS BY SITE

Solitary pituitary metastasis resulting from pulmonary large
cell neuroendocrine carcinoma
Takuya Watanabe, Kyoichi Kaira, Masafumi Mizuide, Noriaki Sunaga, Nobuyuki Shibusawa, Takeshi Hisada,
Tetsurou Satoh, Masatomo Mori, Masanobu Yamada
Key words: Large cell neuroendocrine carcinoma; Pituitary metastasis; Solitary; Endocrinopathy

Takuya Watanabe, Kyoichi Kaira, Masafumi Mizuide, Noriaki
Sunaga, Nobuyuki Shibusawa, Takeshi Hisada, Tetsurou
Satoh, Masatomo Mori, Masanobu Yamada, Department of
Medicine and Molecular Science, Gunma University Graduate
School of Medicine, Gunma 371-8511, Japan
Author contributions: Watanabe T and Kaira K designed the
research, acquired the patient data and drafted the paper; Mizuide
M and Shibusawa N collected and reviewed the patient’s information; Sunaga N, Hisada T and Satoh T advised on the management of the patient; Mori M and Yamada M made critical revisions to the manuscript. All authors read and approved the final
manuscript.
Correspondence to: Kyoichi Kaira, MD, PhD, Department of
Medicine and Molecular Science, Gunma University Graduate
School of Medicine, Showa-machi, Maebashi, Gunma 371-8511,
Japan. kkaira1970@yahoo.co.jp
Telephone: +81-27-2208136 Fax: +81-27-2208136
Received: July 12, 2013
Revised: October 16, 2013
Accepted: March 3, 2014
Published online: February 8, 2015

Core tip: Solitary pituitary metastasis is a rare phenomenon in human neoplasms. An endocrine abnormality
such as panhypopituitarism could be an initial manifestation of large cell neuroendocrine carcinoma.
Original sources: Watanabe T, Kaira K, Mizuide M, Sunaga N,
Shibusawa N, Hisada T, Satoh T, Mori M, Yamada M. Solitary
pituitary metastasis resulting from pulmonary large cell neuroendocrine carcinoma. World J Respirol 2014; 4(1): 8-10 Available
from: URL: http://www.wjgnet.com/2218-6255/full/v4/i1/8.
htm DOI: http://dx.doi.org/10.5320/wjr.v4.i1.8

INTRODUCTION
Pulmonary neuroendocrine tumors consist of typical carcinoid, atypical carcinoid, large cell neuroendocrine carcinoma (LCNEC) and small-cell lung carcinoma (SCLC).
LCNEC is an uncommon malignancy with aggressive
features and a dismal prognosis. Although brain metastasis is often observed in patients with LCNEC, to our
knowledge, there is no description of solitary pituitary
metastasis due to LCNEC. Here, we describe a case of
LCNEC with the initial manifestation of endocrinopathy
secondary to pituitary metastasis.

Abstract
Solitary pituitary metastasis is a rare phenomenon in
human neoplasms. We report a case of lung cancer
with the initial manifestation of endocrinopathy resulting from pituitary metastasis. The patient’s initial diagnosis was a poorly differentiated carcinoma, however,
morbid anatomy revealed a definite diagnosis of large
cell neuroendocrine carcinoma (LCNEC). Clinical physicians should be aware of potential initial manifestations
such as endocrine abnormalities including panhypopituitarism and diabetes insipidus due to solitary pituitary
metastasis. This case demonstrates that an endocrine
abnormality such as panhypopituitarism could be an
initial manifestation of LCNEC.

CASE REPORT
A 74-year-old man with a smoking history presented with
anorexia, vomiting, fever and thirst. Physical examination
revealed dry mouth, decreased skin turgor and hypotonia
with a blood pressure of 80/50 mmHg. Laboratory investigations revealed thyroid stimulatory hormone of 0.05
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Figure 1 A 74-year-old man with a smoking history presented with anorexia, vomiting, fever and thirst. A: Chest computed tomography reveals a mass on the
right upper lobe (white arrow); B: Fluoro-2-deoxy-D-glucose (FDG) positron emission tomography image shows FDG accumulation at the primary site, hilar and mediastinal lymph nodes, and liver; C: Sagittal view of gadolinium-enhanced brain magnetic resonance imaging shows irregularly enhanced dumbbell-shaped tumor in the
intrasellar and suprasellar areas (white arrows).

U/mL [normal range (NR): 0.5-5.5 U/mL], luteal hormone
< 0.07 IU/mL, follicle stimulating hormone of 0.6 mIU/
mL, testosterone of 2.51 ng/mL (NR: 1.31-8.71 ng/mL),
growth hormone of 1.00 ng/mL, insulin-like growth factor 1 of 11.0 ng/mL (NR: 121-436 ng/mL), adrenocorticotropic hormone of 2.4 pg/mL (NR: 1.0-5.2 pg/mL),
and urinary free cortisol < 0.5 μg/d (NR: 11.2-80.3 μg/d),
suggesting panhypopituitarism including secondary adrenal
failure. The patient had symptoms of thirst, polyposia and
increased urination (over 3 L/d). Laboratory investigations
revealed low urine specific gravity of 1.004, plasma osmolarity of 319 mOSM, low urine osmolarity of 194 mOSM
(< 300 mOSM/kg), and the ratio was 0.686 (< 1). The
administration of 1-desamino-8-D-arginine vasopressin resulted in urine volume reduction and urine condensation. A
definite diagnosis of diabetes insipidus was made following
these laboratory investigations and physical examination.
Computed tomography of the chest showed a mass
on the right upper lobe and swelling of mediastinal lymph
nodes (Figure 1A). Percutaneous needle biopsy diagnosed
a poorly differentiated adenocarcinoma. Brain magnetic
resonance imaging showed a dumbbell-shaped gadolinium-enhanced tumor in the pituitary (Figure 1B). 2-18Ffluoro-2-deoxy-D-glucose (18F-FDG) positron emission
tomography (PET) revealed an increased accumulation
of 18F-FDG in the lung, pituitary, liver and mediastinal
lymph nodes (Figure 1C). A definite diagnosis of primary
lung cancer stage Ⅳ (cT1bN2M1b) was made. However,
the patient had pan hypopituitary symptoms with a performance status of 4. Therefore, palliative radiation
therapy was administered for the solitary pituitary mass
in order to improve the patient’s quality of life. Following
radiotherapy of 50 Gy/25 fr, the patient experienced an
improvement in appetite and nausea. On the 58th hospital
day, the patient was discharged from our institution due
to improving quality of life. However, he died as a result
of severe pneumonia and disseminated intravascular clotting due to progression of the primary disease 10 d after
discharge. Evaluation of morbid anatomy was performed
following permission from the bereaved family. The immunohistochemical findings of primary lung tumor and
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solitary pituitary metastasis revealed marked positive
staining of chromogranin A, CD56 (NCAM) and synaptophysin. The final diagnosis was solitary pituitary metastasis resulting from LCNEC.

DISCUSSION
Postmortem studies have shown that pituitary gland metastasis is observed in 0.14% to 28.1% of all brain metastases and patients with breast and lung cancer account for
approximately two thirds of these metastases[1]. Although
solitary pituitary metastasis is an extremely rare condition,
the histology of adenocarcinoma or small-cell carcinoma
is often seen in patients with lung cancer[2]. In our patient,
the diagnosis was poorly differentiated adenocarcinoma
by percutaneous needle biopsy, however, a definite diagnosis of LCNEC was subsequently made. The diagnosis
of LCNEC is difficult to establish based on small biopsies or cytology, because there is a limit to evaluating
a neuroendocrine pattern morphologically[3]. Recently,
Shimada et al[4] proposed the term “high-grade neuroendocrine carcinoma-probable LCNEC (HG-pLCNEC)”
from biopsy findings and aimed to elucidate the clinical
features compared with SCLC, suggesting that therapeutic efficacy in HG-pLCNEC is similar to that of SCLC.
The diagnostic criteria of LCNEC are problematic in
biopsy specimens, and our patient was initially diagnosed
with poorly differentiated adenocarcinoma.
The patient developed the primary symptom of panhypopituitarism due to pituitary metastasis. Radiologically,
it is important to differentiate between pituitary metastasis derived from primary lung cancer and pituitary carcinoma. As primary pituitary carcinoma has an occurrence
of 0.1%[5,6], its definite diagnosis requires pathological
evidence of a pituitary mass. In our case, the pituitary
mass was not treated surgically due to the patient’s poor
performance status.
A retrospective study demonstrated that 10 of 1639
lung cancer patients (0.61%) had the initial manifestation
of central diabetes insipidus[7]. Panhypopituitarism due
to solitary pituitary metastasis is relatively rare, therefore,
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Experiences and lessons

may be overlooked as an initial symptom of lung cancer.
Although multiple brain metastases due to LCNEC are a
frequent occurrence, a single pituitary metastasis may also
occur. These symptoms can be masked by systemic complications of malignancy, including nonspecific symptoms
(malaise, weakness, vomiting, weight loss) and central
nervous system involvement. There may be a number of
patients with primary cancer whose pituitary insufficiency
is not appropriately diagnosed. The possibility that lung
cancer has metastasized to the pituitary gland should be
considered, and the administration of appropriate endocrine replacement in a timely manner can improve symptoms due to these lesions.
Clinical physicians should be aware of potential initial
manifestations such as endocrine abnormalities including
panhypopituitarism and diabetes insipidus due to solitary
pituitary metastasis.

This case demonstrates that an endocrine abnormality such as panhypopituitarism could be an initial manifestation of LCNEC.

Peer review

The pituitary metastasis of LCNEC is a very rare condition and the message
derived from the case is clinically useful.
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INTRODUCTION
Primary tumors of the renal pelvis account for approximately 7% of all renal tumors[1]; most of them are
urothelial carcinoma. Urothelium can display a wide
range of metaplastic changes and neoplasms arising from
this epithelium can show several types of differentiation, especially in high-grade neoplasms. Unlike bladder
urothelial carcinomas, the majority of primary urothelial
carcinomas of the renal pelvis present with a high histological grade and show a tendency to display unusual
morphological features with a metaplastic phenomena
and aggressive behavior. Due to their location inside the
kidney, a delay in diagnosis may happen with advanced
stages, metastatic disease or massive infiltration of the
kidney[2,3]. The sarcomatoid subtype is a kind of high
grade urothelial carcinoma, a histological variant defined
by a biphasic differentiation, epithelial and mesenchymal.
Few cases have been reported in the literature since 1961
when Fauci and collegues reported the first case[4].

Abstract
We report the case of an urgent nephrectomy because
of a pyonephrosis and sepsis due to an unsuspected
sarcomatoid transitional cell carcinoma, an infrequent
subtype with a bad oncological prognosis. we present a 58-year-old man assessed by internal medicine
for a general syndrome and weakness many months
previously. A pyonephrotic kidney was observed at abdominal computed tomography in the context of septic
shock, without suspecting the underlying cause. The
pathology report described a sarcomatoid transitional
cell carcinoma. sarcomatoid transitional cell carcinoma
is an invasive and infrequent subtype of urothelial tumors. The symptoms are often the same as other renal
masses; however, in this case, sepsis and pyonephrosis
were the rare initial symptoms.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Urothelial carcinoma; Renal pelvis; Sarcomatoid

We present a 58-year-old man assessed for a general syndrome and isolated episode of hematuria a few months
previously.
His medical history included being a heavy smoker
and alcohol consumer, deep venous thrombosis and alcoholic chronic pancreatitis with partial pancreatectomy 10
years previously.

Core tip: sarcomatoid transitional cell carcinoma is an
invasive and rare subtype of urothelial tumors. The
symptoms are often the same as other renal masses;
however, in this case, sepsis and pyonephrosis were
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Figure 2 Macroscopic sagittal cut of the right kidney after nephrectomy,
necrotic areas spread outside kidney and parenchyma is replaced by
fibrotic tissue.

Figure 1 Contrast enhanced abdominal computed tomography shows a
dilated and unstructured right kidney. No mass effect images.

From the urological point of view, an isolated episode
of gross hematuria was described and was concomitant
with a high dosage of oral anticoagulants. At this time,
ultrasound and cystoscopy were within the normal limits.
In hospital, he was afebrile with low levels of blood
pressure. His blood analysis showed anemia (hemoglobin
8.6 g/dl), discrete leukocytosis and serum creatinine
within normal limits.
An abdominal computed tomography (CT) was requested which described a bizarre right kidney with intraparenchymatous levels of liquid with the renal pelvis
and right ureter dilated up to the entrance of the bladder
(Figure 1).
Initially, endovenous third generation cephalosporin treatment was administered and a ureteral stent was
placed. After 12 h of observation, the clinical course
worsened, with severe hypotension and elevated blood
analysis parameters of lactic acid, C protein and procalcitonin. In this critical situation of septic shock, an emergency right nephrectomy was performed with an eleventh
rib incision. The intraoperative description was of a dilated right kidney with plentiful purulent liquid linked with
a pyonephrosis with no apparent cause. The patient had
a normal postoperative course and was discharged on the
seventh day.
The surgery specimen weighed 500 g and the volume
was 15 cm × 9 cm × 7 cm, with thick parenchyma with
pyelocalyceal dilation with purulent content at the sagittal section. Necrotic areas spread outside the renal tissue,
the perinephric fatty tissue (Figure 2).
The pathology report described a sarcomatoid urothelial carcinoma with invasion into the parenchyma,
renal sinus, perinephric fatty, lymphovascular and neural
tissue. Carcinoma in situ was also associated with the upper calyceal system according to the American joint committee of cancer (AJCC), seventh edition, pT4NX. Immunochemistry studies revealed positivity to CK7, CD10
and vimentin. Moreover, the report described intense
proliferative activity Ki67, 80% (Figure 3).
Chemotherapy was rejected due to the clinical situation of the patient and the patient refused a new surgical
intervention in order to eliminate the ureteral remnant.
The patient was followed up periodically and 18 mo after
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nephrectomy he was asymptomatic with no signs of relapse on imaging techniques.

DISCUSSION
Transitional cell carcinoma of the renal pelvis and
ureter are relatively rare and are less than 1% of all
genitourinary cancers, likewise 5% and 7% of urinary
tract tumors[5]. Tumors arising from the renal pelvis are
morphologically similar to those from the bladder. Their
incidence varies from 0.7 to 1.1 per 100000 with a male
to female ratio of 1.7 to 1, but with an increasing trend
in women. They more frequently appear in the elderly
(mean age 70 years). Over 90% of tumors arising from
the renal pelvis and ureter are urothelial carcinomas.
Hematuria and back pain are the most common signs
and symptoms[6]. Hematuria, either gross or microscopic,
is present in 75%-90% of cases. Back pain occurs in
20%-40% of cases, usually secondary to obstruction by
the tumor that can mimic a ureteral calculus. Urinary
symptoms, such as dysuria, urinary frequency, nocturia
or urinary retention, can be found in up to 25%-50% of
patients. The physical examination is usually normal, with
the exception of a lumbar palpable mass in less than 10%
of patients[5].
Sarcomatoid transitional cell carcinoma (sarcomatoid
carcinoma) of the renal pelvis should not be confused
with sarcomatoid renal cell carcinoma, an undifferentiated high grade epithelial tumor whose origin is at the
parenchyma. Another tumor with a bad prognosis is the
collecting duct carcinoma (Bellini duct carcinoma) which
is centered in the medulla, develops a tubulopapillary architecture and is surrounded by a desmoplastic reaction[7].
Radiologically, some researchers reported that sarcomatoid carcinomas and renal cell carcinomas are indistinguishable from each other.
The term “transitional cell carcinoma with sarcomatoid differentiation” should be used in solid tumors with
biphasic epithelial and mesenchymal differentiation (with
the presence or absence of heterologous components).
Another neoplasm considered at the differential diagnosis is carcinosarcoma. Carcinosarcomas and sarcoma-
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Figure 3 On the left side the sample (x 20) shows the invasive sarcomatoid pattern and on the right side the immunochemistry (x 40) positivity for CK7.

toid carcinomas are difficult to distinguish in hematoxylin-eosin samples. Carcinosarcomas are composed of two
components, epithelial and sarcomatous, and sarcomatoid
carcinomas are malignant epithelial tumors which show
sarcomatoid changes[8]. There is too much confusion and
disagreement in the literature regarding the nomenclature
and histogenesis of these tumors. In some series, both
terms, carcinosarcoma and sarcomatoid carcinoma, are
included under the term “sarcomatoid carcinoma” and in
others they are listed as two different entities[3,4,9,10].
In addition, the differential diagnosis should also include locally aggressive and benign conditions, such as
postoperative spindle cell nodes and pseudotumors as
inflammatory myofibroblastic tumors.
Histologically, sarcomatoid areas may be combined
with foci of transitional cell carcinoma, squamous cell
carcinoma, adenocarcinoma or small cell carcinoma.
Heterologous differentiation may be present but has no
prognostic significance. All sarcomatoid carcinomas are
high-grade and have a poor prognosis. These tumors
show no difference in survival when compared stage
by stage with conventional urothelial carcinoma. In the
absence of invasive urothelial carcinoma or obvious epithelial differentiation, a prior history of urothelial carcinoma, the coexistence of urothelial carcinoma in situ, or
immunoreactivity for cytokeratin or epithelial membrane
antigen (EMA) in the sarcomatous areas are useful for
the diagnosis of sarcomatoid carcinoma. The immunohistochemistry is the key to the diagnosis.
The immunoreactivity for keratins and EMA are
specific for epithelial cells and the presence of epithelial markers in mesenchymal areas and/or the presence
in sarcomatoid elements of ultrastructural features of
epithelial differentiation (desmosomes or tonofilaments)
suggest the diagnoses of sarcomatoid carcinoma. Likewise, the mesenchymal elements in carcinosarcomas do
not stain with epithelial markers and have no desmosomes or tonofilaments[3].
The gold standard treatment for urothelial carcinoma is surgery, in this case nephroureterectomy, but a
nephrectomy was only performed because the presence
of an aggressive tumour was unsuspected. Neoadjuvant
chemotherapy was not an option for this patient. On
the one hand, it was an emergency operation and on the
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other hand, contrary to what has been demonstrated for
bladder cancer, there have been no reported effects of
neoadjuvant therapy for upper urinary tract cancer[11].
Adjuvant chemotherapy can somehow achieve a recurrence free rate of up to 50% but clearly has no impact
on survival and no data are currently available to provide
any recommendations[12]. At our institution, chemotherapy is only considered as palliative in cases of metastatic
evolution or with the presence of symptoms.
Adjuvant radiotherapy may improve local control of
the disease and can be combined with a cisplatinum regimen[13] but they are no longer considered at our center as
a standard care for this kind of tumors.
This pT4Nx tumor is included in the Ⅳ stage according to AJCC classification (remember Ⅳ stage includes
all pT4 with N+ or N0 and M+ or M0), the fact of pT4
being directly included in IV prognostic stage in spite of
no pathological node report and no signs of metastatic
disease. The observed overall survival with this classification with data taken from National Cancer Data Base for
the year 2000 to 2002 is: 43.3% in 1 year, 24% in 2 years,
16.4% in 3 years, 12.4% in 4 years and 10.2% in 5 years.
An interesting paper describes the local relapse rate
during a mean follow-up of 58 mo in 14% of the patients, with the overall mortality of 14% and the mean
survival of 109 mo. Stage T3 and T4 were significantly
linked with survival[14].
We report the case of a 58-year-old man with the
radiological finding of pyonephrosis and an emergency
nephrectomy being performed with the worsening of the
clinical condition. The pathology examination suggested
a renal pelvis urothelial neoplasm with sarcomatoid differentiation. This neoplasm widely spread though perirenal fatty tissue and lymphatic vascular tissue.
Sarcomatoid subtype is a rare presentation of urothelial carcinoma and is linked with a bad prognosis. In the
same sample, zones of epithelial carcinoma, adenocarcinoma and small cell carcinoma are usually described.

COMMENTS
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Case characteristics

a 58-year-old man assessed for a general syndrome and isolated episode of
hematuria.
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Clinical diagnosis

5

Differential diagnosis

6

the radiological finding of pyonephrosis and worsening of the clinical condition,
with an emergency nephrectomy being performed.
ultrasound, cystoscopy, computed tomography (CT).

Laboratory diagnosis

Blood analysis showed anemia (hemoglobin 8.6 g/dl). The surgery specimen
weighed 500 g and volume was 15 cm × 9 cm × 7 cm, with thick parenchyma
with pyelocalyceal dilation with purulent content at the sagittal section.

7

Imaging diagnosis

An abdominal CT was requested and described a bizarre right kidney with intraparenchymatous levels of liquid, with the renal pelvis and right ureter dilated up
to the entrance of the bladder.

Pathological diagnosis

8

The pathology report described a sarcomatoid urothelial carcinoma with invasion into the parenchyma, renal sinus, perinephric fatty, lymphovascular and
neural tissue.

Treatment

9

the clinical evolution with an emergency nephrectomy.

Experiences and lessons

Sarcomatoid subtype is a rare presentation of urothelial carcinoma and is linked
with a bad prognosis. In the same sample, zones of epithelial carcinoma, adenocarcinoma and small cell carcinoma are usually described.

Peer review

10

The authors describe a case of pyonephrosis as a sign of sarcomatoid carcinoma of the renal pelvis. This is an interesting paper.

11
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the incidence of brain metastases (BMs) has increased
in patients with metastatic castration resistant prostatic
cancer (mCRPC). Despite the large number of treatments now available, the prognosis of patients with
BMs is still poor. First, we demonstrate the efficacy of
cabazitaxel on brain mestastases in three CRPC patients
and then show its profile of tolerability in combination
with whole brain radiotherapy.

Abstract

INTRODUCTION

Original sources: De Placido S, Rescigno P, Federico P, Buonerba C, Bosso D, Puglia L, Izzo M, Policastro T, Di Lorenzo G.
Cabazitaxel in castration resistant prostate cancer with brain metastases: 3 case reports. World J Clin Cases 2014; 2(6): 228-231
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i6/228.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i6.228

Prostate cancer (PC) is the most common non-cutaneous
malignancy for men, with an estimated number of new
cases of 241740 in 2013 in the United States[1]. Nevertheless, PC is not the leading cause of death in the male
population due to its ability to rarely metastasize to organs other than bones[2].
Although the skeleton remains the most common
metastatic site, the availability of new active drugs for
metastatic castration resistant prostatic cancer (mCRPC)
has changed the natural history of this disease, leading to
a considerable improvement in survival so that metastases in previously considered uncommon sites are now
found more frequently[3].
Brain is the site of metastases in almost 12% of cases
with a poor prognosis at their appearance[4].
Despite an increased incidence of BMs, the impact
of new drugs for mCRPC on this metastatic site remains
poorly understood. First of all, patients with BMs are not
routinely enrolled in phase Ⅲ clinical trials and there are

Prostate cancer is the most common non-cutaneous
malignancy for men. The skeleton is the most common
metastatic site but, following an improvement in survival, metastases in uncommon sites are being found
more frequently in clinical practice, especially brain metastases. Despite the new drugs now available for metastatic castration resistant prostate cancer, no clinical
evidence exists about their effectiveness on brain metastases. We describe the clinical history of 3 patients
treated with cabazitaxel plus whole brain radiotherapy.
These case reports demonstrate that cabazitaxel is
highly active and well tolerated in brain metastases.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cabazitaxel; Brain metastases; Prostate
cancer
Core tip: Due to the improvement in terms of survival,

WCCR|www.wjgnet.com

163

February 8, 2015|Second Edition|

Rescigno P et al . Cabazitaxel and brain metastases

A

B

C

Figure 1 Show a complete response in the brain lesions before and after 6 cycles of cabazitaxel. A, B: Brain metastases before cabazitaxel; C: Complete response after 6 cycles of cabazitaxel.

no prospective and ad-hoc studies in this particular setting. Actually, there is only preclinical data showing that
cabazitaxel is able to pass the brain-blood barrier (BBB)[5]
but no evidence about its efficacy in humans.
Otherwise, there is also little data concerning the role
of radiation therapy on the treatment of BMs from PC
which seems to have only a palliative intent[6]. Here, we
describe three case reports of brain metastases in CRPC
patients who were treated with cabazitaxel plus whole
brain radiotherapy.

liver metastases with a PSA reduction of 90% after 6
cycles (Figure 1), while two partial responses in brain (the
lesions were halved) and lung were observed, with a PSA
decrease of 40% after 6 cycles for patient 1 and 2.
No grade 3-4 toxicities were experienced; all patients
received pegylated granulocyte colony stimulating factor
(PEG-G-CSF) to prevent febrile neutropenia. The most
important non-hematological toxicities were grade 2 nausea and asthenia.
The PFS of patients 1 and 2 was 7 and 13 mo while
patient 3 is still progression-free. Patients 1 and 2 received further therapy after cabazitaxel (abiraterone and
platinum regimen) and died after 3 mo.

CASE REPORT
The patients were 70, 70 and 72 years old. All patients
presented at diagnosis with a high risk disease (Table 1).
Patients 1 and 2 did not receive primary treatment because bone metastases and lymph node metastases were
detected with bone and computed tomography scans.
These 2 patients began hormonal therapy with luteinizing
hormone releasing hormone analogue (aLHRH) first and
then with complete androgen blockage (CAB), adding
bicalutamide 50 mg.
Patient 3 underwent prostatectomy and radiotherapy
for locally advanced disease. The disease progressed after
5 mo due to the appearance of bone metastases and aLHRH was started. All patients had a long androgen deprivation therapy (ADT) history (36-50 mo). Docetaxel was
first line chemotherapy with a progression free survival
(PFS) of 7, 7 and 11 mo respectively (Table 1). Patient 3
was treated with abiraterone as second line treatment and
progressed after 6 mo.
The patients presented with multiple BMs (in number,
2, 3 and 3 respectively) confirmed with a magnetic resonance imagining (MRI) before starting cabazitaxel and
the liver and lung were the other metastatic sites (Table 1).
A total of 30 cycles of cabazitaxel were administered at
standard dose without reductions (Table 1). Contemporaneous whole brain radiotherapy was performed at the
dose of 30 Gy.
Patient 3 obtained a complete response on brain and

WCCR|www.wjgnet.com

DISCUSSION
BM appearance is a rare and terminal event in the natural
history of PC due to greater aggressiveness and poor
response to common therapies. BMs are often essentially
single, supratentorial and occur with nonfocal neurological symptoms related to intracranial hypertension. A retrospective study of 103 patients with BMs showed that
radiotherapy alone is an effective treatment with a median
survival of 3.5 mo[7].
Further improvement in survival was noted in five patients who underwent stereotactic radiosurgery (SRS). Although no complete responses were obtained, symptoms
improved[8].
BMs are more frequent in the CRPC setting than in
the past due to the availability of new drugs and longer
survival of metastatic patients. In the docetaxel era, the
prognosis of patients with BMs was still poor and median survival was only 8 weeks after BM diagnosis, demonstrating the clinical ineffectiveness of docetaxel[3].
Among the new approved drugs for mCRPC, such as
cabazitaxel, abiraterone, enzalutamide and sipuleucel-T,
only cabazitaxel has been shown to be able to pass the
BBB. Cisternino and colleagues observed a non-linear accumulation of cabazitaxel in the brains of rats, occurring
by saturation of the P-glycoprotein in the BBB[5].
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Table 1 Patient characteristics

Age (yr)
Comorbidities
Primary
treatment

Patient 1

Patient 2

Patient 3

70
Hypertension
Hormonal
therapy

70
Hypertension
Hormonal
therapy

72
Diabetes
Surgery and
radiation
therapy
8 (5 + 3)
17

The authors demonstrate the efficacy of cabazitaxel on brain metastases in
three castration resistant prostatic cancer patients and show its profile of tolerability in combination with whole brain radiotherapy.

Experiences and lessons

These case reports demonstrate that cabazitaxel is highly active and well tolerated in brain metastases.

Peer review

Nice, well written paper with interesting data potentially useful in the clinical setting.

Gleason score
8 (4 + 4)
8 (4 + 4)
PSA at baseline1
158
82
(ng/mL)
ADT time (mo)
38
36
50
Docetaxel cycles
12
8
8
PSA pre95
292
140
cabazitaxel
(ng/mL)
Sites of
Bone, lung, brain Bone, lung, brain
Bone, liver,
metastases
brain
Cabazitaxel
12
8
10
cycles
Best response
PR on brain and PR on brain and CR on liver and
lung
lung
brain
Toxicities
Anemia grade 1,
Nausea grade
Asthenia
asthenia grade 2
2; neutropenia
grade 2
grade 2
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Before primary treatment. ADT: androgen deprivation therapy; PR: Partial response; CR: Complete response.

These 3 case reports describe the role of cabazitaxel
in patients with BMs for the first time and the results are
encouraging for 3 reasons.
Firstly, it shows the definite efficacy of cabazitaxel
in BMs with an amazing PFS compared with the Tropic
trial PFS[9]. Secondly, the association of whole brain radiotherapy and chemotherapy with cabazitaxel gives better results in terms of radiological response and survival
than the data presented above.
Thirdly, the combination does not seem to be particularly toxic, especially in terms of hematological toxicities.
We administered preventive PEG-G-CSF and, as previously shown in an Italian study, it reduced the grade 3
and 4 neutropenia reported with cabazitaxel[10]. Of note,
all three patients had a gleason 8 at diagnosis, which is
consistent with our previosly reported findings suggesting improved PFS in patients with high gleason score
receiving cabazitaxel[11].
Our case reports demonstrate that cabazitaxel improved PFS and overall survival in our patients with BMs
and is well tolerated in combination with we decided to
report these cases in a full paper without presenting them
as a meeting abstract, considering that only 50% of abstracts are subsequently published as full papers[12]. The
lack of ad-hoc studies and the exclusion of men with
brain metastases from phase Ⅲ trials make our data the
first evidence in this field. Prospective trials are needed to
confirm our preliminary results.
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Psoas muscle metastasis from cervical carcinoma:
Correlation and comparison of diagnostic features on FDGPET/CT and diffusion-weighted MRI
Sandip Basu, Abhishek Mahajan
tion. The psoas muscle metastatic involvement was
proven histopathologically. Thus, enhanced glucose
metabolism and restricted diffusion in the newer noninvasive molecular imaging modalities (e.g. , PET/CT
and DWI-MRI) could serve as valuable adjunctive parameters in diagnosing this entity in the absence of a
focal abnormality in the anatomical modalities. In the
treatment response monitoring scenario, FDG-PET/CT
demonstrated near complete resolution following administration of 3 cycles of systemic chemotherapy and
local external radiotherapy.
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Abstract
Psoas muscle metastasis, though rare, is the commonest site of skeletal muscle involvement in cervical carcinoma. The appropriate clinical management of this
condition, particularly of the pain related to malignant
psoas syndrome, is still evolving and the diagnostic features on conventional morphological imaging modalities
are often non specific, with the differential diagnosis
lying between sarcoma, hematoma, and abscess. In
this report, a comparison of various morphofunctional
imaging modalities was made. Fluorodeoxyglucosepositron emission tomography (FDG-PET)/computed
tomography (CT) was the first to suspect disease involvement of the psoas muscle, demonstrating intense
FDG uptake (compared with the contralateral muscle),
while ultrasound showed heterogeneous echotexture,
and magnetic resonance imaging (MRI) showed subtle
altered signal intensity in the right psoas muscle. Both
anatomical imaging modalities and non contrast CT of
the PET-CT examination demonstrated a bulky psoas
muscle, without any focal abnormality. On diffusionweighted imaging of MRI (DWI-MRI), restricted diffusion of the involved muscle was an important observa-
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Core tip: Psoas muscle metastasis, though unusual,
forms the commonest site of skeletal muscle involvement in cervical carcinoma. The present communication describes the comparative diagnostic features of
this relatively unusual but important entity on newer
non-invasive molecular imaging modalities such as
fluorodeoxyglucose-positron emission tomography/
computed tomography (CT) and diffusion-weighted imaging of magnetic resonance imaging (MRI) as well as
the conventional imaging modalities (e.g. , ultrasound,
CT and MRI). Currently, there is a lack of characteristic
diagnostic imaging features on conventional imaging
modalities which have been nonspecific in this domain,
and the differential diagnosis includes sarcoma, hematoma, and abscess, thus the newer molecular imaging
approaches need critical exploration and comparison.
Original sources: Basu S, Mahajan A. Psoas muscle metastasis
from cervical carcinoma: Correlation and comparison of diagnos-
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tic features on FDG-PET/CT and diffusion-weighted MRI. World
J Radiol 2014; 6(4): 125-129 Available from: URL: http://www.
wjgnet.com/1949-8470/full/v6/i4/125.htm DOI: http://dx.doi.
org/10.4329/wjr.v6.i4.125
2

1

INTRODUCTION
Skeletal muscle metastasis from cervical carcinoma is
a rare event (less than 1% incidence), the most common being the involvement of the psoas muscle. There
is a lack of characteristic diagnostic imaging features
on conventional imaging modalities which have been
nonspecific in this domain and the differential diagnosis
includes sarcoma, hematoma, and abscess[1-6]. Thus the
features of this relatively unusual but important entity
on newer non-invasive molecular imaging modalities [e.g.,
positron emission tomography/computed tomography
(PET/CT) and diffusion-weighted imaging of magnetic
resonance imaging (DWI-MRI)] need critical exploration
and comparison.

CASE REPORT

Figure 2 Ultrasound of the abdomen demonstrating a bulky right psoas
muscle with heterogenous echotexture.

A 52-year-old female, who presented with bleeding per
vaginum 2 years previously and was diagnosed with
squamous cell cervical carcinoma grade ⅢB, had undergone external radiation therapy (40 Gy over 20 times)
to the pelvis and cisplatinum-based chemotherapy (concluded in 2011). She recently complained of pain in
both thighs which was not relieved by analgesics and was
referred for fluorodeoxyglucose-PET (FDG-PET)/CT
for evaluation of disease status. On the whole-body survey with a full-ring dedicated LYSO-based time of flight
PET-CT scanner, intense FDG uptake (Figure 1) was
noted in the right psoas muscle [maximal standardized
uptake value (SUVmax): 13.79 g/mL], in addition to foci
in the prevertebral (SUVmax: 4.26 g/mL), left paraaortic
(SUVmax: 3.64 g/mL), peribronchial and hilar lymph
nodes. Metabolically active lesions in the right psoas
muscle were further correlated radiologically: transverse
and longitudinal grey scale ultrasound images (Figure 2)
revealed a bulky right psoas muscle showing heterogeneous echotexture. On MRI (Figure 3), axial T1W and
coronal T2W sequences revealed a bulky right psoas
muscle (arrowhead) and altered signal intensity. On axial
DWI there was evidence of restricted diffusion in the
involved muscle (Figure 3C and 3D). Ultrasound-guided
fine needle aspiration cytology of the right psoas muscle
confirmed the presence of squamous cell carcinoma
in the described lesion. Follow-up FDG-PET/CT was
undertaken for treatment response monitoring, where
FDG-PET/CT (Figure 4) demonstrated near-complete
resolution of FDG uptake in the psoas muscle as well
as the other foci following administration of 3 cycles of
systemic chemotherapy and palliative local external radiotherapy (20 Gy over 5 times in 1 wk).

WCCR|www.wjgnet.com

DISCUSSION
The various factors attributed to the relative rarity of
skeletal muscle metastasis in a malignant process include:
(1) contractility of muscles leading to turbulent blood
flow; (2) unfavorable pH; and (3) the presence of protease inhibitors[2]. The peer-reviewed literature on psoas
muscle metastasis in the context of carcinoma cervix is
limited, primarily emphasizing the diagnostic dilemma in
differentiating this entity mainly from post-irradiation abscess and sarcoma[1-6]. The challenges and refractoriness
of the pain related to malignant psoas syndrome arising
from a background of cervical carcinoma has been another aspect that has been described in the form of case
reports[7-9] with one report describing a good outcome
with combined surgical excision and adjuvant radiation
therapy.
The psoas muscle involvement mimicking abscess and
an aggressive course has been primarily described in the
context of HIV-positive women, though recent reports
have also demonstrated this in HIV-negative women as
well[3-5]. Contrast-enhanced CT, MRI and ultrasound have
all been utilized in this area with variable success and
non-specific findings. In one report[3], contrast-enhanced
CT demonstrated a well-defined hypo-dense lesion with
peripheral enhancement, suggesting psoas abscess. MRI
findings were also suggestive of abscess, though FDGPET imaging was not undertaken in this case. In our
case, FDG-PET/CT demonstrated intense FDG uptake
corresponding to the lesion that was clearly distinctive
in demonstrating the lesion (when compared with the
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Figure 1 Whole body fluorodeoxyglucose-positron emission tomography/computed tomography. This first suggested
disease involvement of the psoas muscle demonstrating intense
FDG uptake (compared with the contralateral muscle). In addition, FDG foci are noted in the prevertebral, left paraaortic, peribronchial and hilar lymph nodes. FDG: Fluorodeoxyglucose.

6 cm

6 cm

A

6 cm

Figure 3 Magnetic resonance imaging. Axial T1W and coronal
T2W equence (A and B) reveals a bulky right psoas muscle (arrowhead) and shows altered signal intensity. On axial diffusion
weighted images (C and D) there is e/o restricted diffusion in the
involved segment.

B

D

C
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Figure 4 Follow-up fluorodeoxyglucose-positron emission tomography/computed tomography following administration of 3 cycles of systemic chemotherapy
and local external radiotherapy demonstrating near-complete resolution of the fluorodeoxyglucose uptake in the psoas muscle as well as other foci.
raphy (FDG-PET/CT) demonstrated near-complete resolution of FDG uptake in
the psoas muscle as well as the other foci following administration of 3 cycles
of systemic chemotherapy and local external radiotherapy.

contralateral muscle), while ultrasound showed heterogeneous echotexture and MRI showed subtle altered signal
intensity in the right psoas muscle. Both the anatomical
imaging modalities and the non contrast CT of the PETCT examination demonstrated a bulky psoas muscle. Restricted diffusion of the involved segment on DWI-MRI
was an important observation in addition to altered signal
intensity on conventional MRI. Thus, in the absence
of any focal abnormality on the anatomical modalities,
enhanced glucose metabolism and restricted diffusion
in the newer non-invasive molecular imaging modalities
(e.g., PET/CT and DWI-MRI) could serve as a valuable
adjunct parameter in diagnosing this important entity.

Experiences and lessons

In addition to demonstrating a relatively unusual site of metastasis, the present
report illustrates the comparative diagnostic features of this relatively unusual
but important entity on newer non-invasive molecular imaging modalities such as
FDG-PET/CT and diffusion-weighted imaging of magnetic resonance imaging as
well as the conventional imaging modalities (e.g., ultrasound, CT and magnetic
resonance imaging).

Peer review

This is an interesting case. Well written, and good length as a case report.
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Core tip: We report the unique case of isolated bilateral
squamosal suture synostosis in a 13-mo old patient
with Crouzon syndrome. Although bicoronal sutures are
most commonly involved in patients with Crouzon syndrome, it is important to be familiar with this rare entity
of craniosynostosis in order to prevent misdiagnosis or
delayed surgical treatment.
Original sources: Tandon YK, Rubin M, Kahlifa M, Doumit G,
Naffaa L. Bilateral squamosal suture synostosis: A rare form of
isolated craniosynostosis in Crouzon syndrome. World J Radiol
2014; 6(7): 507-510 Available from: URL: http://www.wjgnet.
com/1949-8470/full/v6/i7/507.htm DOI: http://dx.doi.org/10.4329/
wjr.v6.i7.507

INTRODUCTION
Crouzon syndrome is a very rare autosomal dominant
craniofacial dysostosis that occurs in approximately 16
in 1 million live births[1-3]. It was described in 1912 by a
French neurologist, Octave Crouzon, in a mother and
son exhibiting a triad of skull deformities, facial anomalies and exophthalmos[4]. Typically Crouzon syndrome
has been associated with bicoronal synostosis leading to a
characteristic tall, flattened forehead. Midface hypoplasia,
a beaked nose, and proptosis have also been described as
characteristic features[5,6].
To the best of our knowledge, there have been no
cases of Crouzon syndrome associated with isolated bilateral squamosal suture craniosynostosis described in the
literature. We report the radiological appearance of bilateral premature squamosal craniosynostosis found in a 13
mo-old female with Crouzon syndrome during her work

Abstract
Craniosynostosis is a pathologic condition which is characterized by the premature fusion of cranial sutures. It
may occur alone or in association with other anomalies
making up various syndromes. Crouzon syndrome is the
most common craniosynostosis syndrome. Bicoronal
sutures fusion is most commonly involved in Crouzon
syndrome. There have only been a handful of cases of
squamosal suture synostosis described in the surgery
literature with the few ones described in Crouzon syndrome associated with other types of craniosynostosis.
To the best of our knowledge, we are presenting the
first case of isolated bilateral squamosal suture synostosis in a patient with Crouzon syndrome in a radiology
journal with emphasis on its radiological appearance.
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Figure 1 3 D computed tomographic image. A: Of the skull demonstrating normal appearance to the coronal (curved arrows), sagittal (straight arrow), and lambdoid sutures (arrow heads); B, C: Of the cranium demonstrating bony bridging of bilateral squamosal sutures consistent with premature craniosynostosis. The approximate region of the normal squamosal sutures is indicated by straight arrows.

Pixel spacing: 0.400 mm/0.400 mm, Kvp 120, mA 109,
rotate time: 0.8, ST 3.75 mm, FOV 20 cm, Tilt 0, W: 90,
L: 40. Two dimensional images (2D) in the sagittal and
coronal planes were reformatted at ST of 3 mm as well
as three dimensional images of the skull (3D). The 3D
images demonstrate normal appearance of the bilateral
coronal and lambdoid sutures and normal appearance of
the sagittal suture (Figure 1A). The metopic suture is not
visualized, having normally fused. However, there is premature fusion of the squamosal sutures bilaterally (Figure
1B). Coronal 2D reformatted image (Figure 2) shows the
local thumb printing (beaten copper) appearance of the
inner cortex in the region of bilateral squamosal suture
fusion.
The correction of the craniofacial deformities in a
patient with Crouzon syndrome and bilateral squamosal
craniosynostosis is accomplished through a series of
operations over time with respect to the growth and development of the craniofacial skeleton. Around the first
year of age, the patient will undergo subtotal cranial vault
remodeling to release the fused sutures and correct the
skull shape deformities. Subsequently, at around 7 years
of age, the patient will be scheduled to undergo either a
facial bipartition or Lefort Ⅲ advancement to correct the
hypertelorism or midface hypoplasia. At skeletal maturity,
the patient will undergo orthognatic surgery to correct
malocclusion when necessary.

Figure 2 Coronal computed tomography image of the brain demonstrating a local thumb printing/ beaten copper appearance (straight arrows) of
the inner cortex in the region of bilateral squamosal fusion.

up for skull deformity.

CASE REPORT
The patient was a 13 mo-old female who was born at
37 wk gestation and had a normal neonatal course. The
patient’s father carried a diagnosis of Crouzon syndrome.
Her family history was otherwise unremarkable. Her
past surgical history includes bilateral tear duct probing
for bilateral nasolacrimal obstruction. On physical exam,
the patient was noted to have macrocephaly (> 97%
percentile for age) associated with a prominent forehead
and relatively narrowed temples, proptosis, low set ears,
orbital hypertelorism and the right cheek was higher and
fuller than the left cheek. Given the family history of
Crouzon syndrome and the patient’s dysmorphic features,
Crouzon syndrome was suspected. Genetic testing was
done to confirm diagnosis and a mutation in the FGFR2
gene was noted. The patient was then referred to our radiology department to have a head CT performed to rule
out craniosynostosis.
CT of the head without intravenous contrast was performed in our institution for further evaluation using the
following technique: GE Medical Systems, Pitch: 0.625:1,

WCCR|www.wjgnet.com

DISCUSSION
The development of the human calvaria is a complex
process that is still not completely understood. There are
5 primary ossification centers which meet to form 6 main
sutures. When this process occurs normally, it culminates
to a normally shaped adult head[7].
Craniosynostosis is a pathologic condition which is
characterized by the premature fusion of cranial sutures
which results in deformity of the vault and cranial base
and is often associated with neurological sequelae secondary to alteration in cranial volume and restriction in
brain growth. It may occur alone or in association with
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other anomalies making up various syndromes[8].
Craniosynostosis is estimated to affect approximately
1 in 2500 children[9,10]. Different etiologies of craniosynostosis include metabolic anomalies, teratogens, genetic
anomalies, and abnormal intrauterine pressures[11].
Among the craniosynostosis that are attributed to
genetics, most have been associated with a mutation
involving 1 of 3 fibroblast growth factor receptors (FGFRs) which include FGFR1, FGFR2, or FGFR3[11]. In the
majority of cases, Crouzon syndrome is caused by mutations in the fibroblast growth factor 2 (FGFR2) gene
on chromosome 10q26[1,12,13]. However, in patients with
Crouzon syndrome and acanthosis nigricans, FGFR3
mutations have also been identified[14]. FGFR gene family mutations have also been found in patients with other
syndromic craniosynostosis including Pfeiffer syndrome,
Jackson-Weiss syndrome, Apert, and Saethre-Chotzen’s
syndromes[15,16].
Our patient tested positive for FGFR2 mutation
which is also found in Pfeiffer and Apert Syndromes[17].
Pfeiffer and Aper syndromes share common features
with Crouzon syndrome including craniosynostosis, hypertelorism, proptosis, maxillary bone hypoplasia and
autosomal dominance inheritance. However Pfeiffer and
Apert syndromes are acrocephalosyndactyly syndromes
associated with brachydactyly and syndactyly which our
patient did not have and which helped in confirming the
diagnosis of Crouzon syndrome[18,19].
The gold standard imaging modality in diagnosing
craniosynostosis is CT scan with 3D surface-rendered reconstruction[20]. MRI has no significant role in the diagnosis of craniosynostosis or facial anomalies associated with
Crouzon syndrome as it has poor details to bones. MRI
of the brain may be indicated in the future only if patient
develops neurologic symptoms.
The sagittal suture is most commonly affected in non
syndromic craniosynostosis and is estimated to be affected in 40%-60% of cases[21]. This is followed by the
coronal suture that is affected in 20%-30% of the cases
and the metopic suture in less than 10% of the cases[21].
The pattern of suture involvement determines the shape
of the skull defect[21]. There have been more than 100 different types of syndromes which have been identified to
be associated with craniosynostosis[9,10].
Crouzon syndrome is one of the most common of
the craniosynostosis syndromes[21]. It account for up to
4.8% of all cases of craniosynostosis[13]. The coronal and
sagittal sutures are most commonly involved in Crouzon
syndrome[13].
There have only been a handful of cases of squamosal suture synostosis described in the surgery literature,
the few described in Crouzon patients were always associated with other type of craniosynostosis[10,22]. This is the
first reported case of isolated squamosal suture synostosis in a patient with Crouzon syndrome. The squamosal
suture arches posteriorly from the pterion and connects
the temporal squama with the inferior border of the parietal bone[10].

WCCR|www.wjgnet.com

The treatment of craniosynostosis syndromes requires a multidisciplinary team including plastic surgeons,
pediatricians, ENT specialist, radiologists, neurosurgeons,
and clinical genetic specialist[23,24]. Surgical correction is
undertaken to correct craniofacial deformities and functional problems such as elevated intracranial pressure,
airway obstruction, ocular exposure and malocclusion.
Surgical techniques that are commonly utilized include
fronto-orbital advancement or cranial vault remodeling
in first year of life to correct craniosynostosis[25]. Hypertelorism is usually corrected with facial bipartition at
age 7. Distraction osteogenesis is commonly used with
midface osteotomies to correct midface hypoplasia as
it has multiple advantages over conventional mid-facial
advancement such as the monobloc or LeFort Ⅲ. Distraction techniques have been shown to reduce operating
time, reduce blood loss, reduce infection, eliminate need
of bone graft, and allow for large advancement of the
midface. Class Ⅲ malocclusion which is commonly seen
in syndromic craniosynostosis patients is corrected at
skeletal maturity with a Lefort I advancement or double
jaw surgery[26-32].
In a conclusion, although squamosal suture craniosynostosis is an extremely rare entity, especially when associated with Crouzon syndrome, it is extremely important for the radiologist to be familiar with its radiological
appearance in order to prevent misdiagnosis and delayed
treatment.

COMMENTS
COMMENTS
Case characteristics

Thirteen-month-old female patient with Crouzon syndrome was found to have
isolated bilateral squamosal suture synostosis.

Clinical diagnosis

The patient was noted to have macrocephaly associated with a prominent
forehead and relatively narrowed temples, proptosis, low set ears, orbital hypertelorism and asymmetry in appearance of the cheeks.

Differential diagnosis
Pfeiffer and Apert syndromes.

Laboratory diagnosis

Mutation in the FGFR2 gene was noted.

Imaging diagnosis

Computed tomography finding: The three dimensional (3D) images demonstrate
normal appearance of the bilateral coronal and lambdoid sutures and normal
appearance to the sagittal suture. However, there is bony bridging in the region
of squamosal sutures bilaterally indicating premature synostosis. Coronal 2D
reformatted image shows the local thumb printing (beaten copper) appearance
of the inner cortex in the region of bilateral squamosal suture fusion.

Treatment

The treatment of craniosynostosis syndromes requires a multidisciplinary team
including plastic surgeons, pediatricians, ENT specialists, radiologists, neurosurgeons, and clinical genetic specialists. A series of corrective operations will
be performed over time.

Experiences and lessons

The authors report the unique case of isolated bilateral squamosal suture
synostosis in a patient with Crouzon syndrome. Although bicoronal sutures are
most commonly involved in patients with Crouzon syndrome, it is important to
be familiar with this rare entity of craniosynostosis in order to prevent misdiagnosis or delayed surgical treatment.

Peer review

This is a simple case report on a young patient with Crouzon syndrome. It is
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concise, well written and well illustrated.
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Concomitant achondroplasia and Chiari Ⅱ malformation: A
double-hit at the cervicomedullary junction
Al-Wala Awad, Kyrieckos A Aleck, Ratan D Bhardwaj
drocephalus. Chiari decompression may not always be
necessary, however, diligent and acute follow-up is important to monitor for signs of impeding hydrocephalus.
If cerebral spinal fluid diversion is required, remember
that shunt failure is common in the pediatric age group
and also requires close follow-up.
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INTRODUCTION

Abstract

Achondroplasia is the most common cause of dwarfism,
occurring at a frequency of 1 and 26000 live births[1].
Mutations of the FGFR3 gene, which encodes a tyrosine
kinase receptor that is deferentially expressed during
various stages of development, are responsible for the
characteristic short-stature and macrocephaly[2,3]. The
condition follows an autosomal dominant inheritance
pattern with complete penetrance, however 80%-90% of
cases are due to sporadic mutation[1,4]. The FGFR3 gene
has been mapped to chromosome 4p16.3, and is part of
a larger family of fibroblast growth factor receptor genes
which play important roles in skeletal development[2,3].
The Chiari Ⅱ malformation (CM Ⅱ) is a well characterized congenital malformation of the central nervous
system. Although the exact mechanism is still disputed,
the condition is defined by a small posterior fossa and
caudal displacement of the brainstem and cerebellum
through the foramen magnum[5]. In addition, all cases of
CM Ⅱ are associated with a myelomeningocele[5] which
can be further complicated by hydrocephalus, syringomyelia, heterotopias, and agenesis of the corpus callosum

We report the first case of a neonate with concurrent
Chiari Ⅱ malformation and achondroplasia. Although
rare, both these conditions contribute to several deleterious anatomical changes at the cervicomedullary
junction and thus predispose to acute hydrocephalus.
Although our patient was initially asymptomatic, hydrocephalus ensued several weeks after birth and required
cerebral spinal fluid diversion. We discuss the potential
links between the two conditions, the pathophysiology,
and the important clinical implications for the management of the increased risk of hydrocephalus.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Achondroplasia; Chiari Ⅱ malformation;
Hydrocephalus; Shunt failure; Cervicomedullary junction; Cerebral spinal fluid diversion
Core tip: Achondroplasia and Chiari Ⅱ malformations
can induce similar anatomical changes at the cervicomedullary junction which increase the risk of acute hy-
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Figure 1 Pre-operative magnetic resonance imaging imaging of the patient to evaluate and screen for anatomical abnormalities. A: Axial T2 MRI of the head
at birth demonstrating no signs of hydrocephalus; B: Sagittal T1 MRI of the head and neck at birth with evidence of a tight cervicomedullary junction, a small posterior
fossa, and hypoplastic corpus callosum and cerebellar vermis; C: Sagittal T2 MRI of the spine at birth demonstrating a large 7 cm × 7 cm sacral myelomeningocele
with evidence of tethering. MRI: Magnetic resonance imaging.

are only some of the commonly reported sequelae[5-7].
In our literature review we found two case reports of
patients with both achondroplasia and Chiari I malformations[8,9], however to our knowledge there are no published case reports of concomitant achondroplasia and
CM Ⅱ. Here we report the first such case in a neonate,
and discuss the potential links between the two conditions, the pathophysiology, and the management of the
increased risk of hydrocephalous.

callosum and cerebral vermis were noted to be hypoplastic and a small posterior fossa with frontal bossing
were evident. A sagittal T-2 MRI of the spine (Figure 1C)
demonstrated a well circumscribed hyperintense sacral
mass protruding dorsally, with a loss of posterior spinal
elements distal to L3. There was some evidence of cauda
equina involvement and tethering of the cord.
Operative course
The patient’s radiographic and physical exam findings
were consistent with a CM Ⅱ. The patient was taken
to the operating room on the same day of presentation
to undergo repair of the myelomeningocele. A typical
elliptical incision was made adjacent to the defect with
midline extension caudal and rostral to the dome. The
myelomeningocele was delicately dissected away from the
dome skin and the surrounding fascial and dural layers.
The termination of the placode was detethered from the
dome skin, and the dorsal and ventral nerve roots were
mobilized laterally. The lateral edges of the placode were
approximated and sutured to form a closed cavity. The
dura was then closed and no signs of CSF leak were evident after valsalva. Finally, the fascial layers and skin were
re-approximated; some trimming of the excess skin was
necessary. The operation was completed without complications and the patient’s recovery was monitored in the
neonatal intensive care unit.

CASE REPORT
History of present illness
A 1 d old male born after 39-3/7 wk of gestation to a
39-year-old gravid 1, para 0 women presented after delivery for surgical correction of a sacral mass. During pregnancy, an elevated AFP was noted and ultrasound findings
demonstrated enlarged ventricles, large for gestational age
status, and a sacral myelomeningocele. The infant was
delivered via cesarean section with no complications; at
birth, 1 and 5 min APGARs were 8 and 9 respectively.
The child’s cranium appeared relatively macrocephalic and
measured in the 75th percentile with a short cranial base
and mild frontal bossing. A 7 cm × 7 cm sacral myelomeningocele was noted and no cerebral spinal fluid (CSF)
leak was evident. The extremities showed shortening of
the femurs and humeri with relatively long fibulae and a
trident confirmation of the hands. The patient had a short
stature with an upper-lower segment ratio of 1.9 (normal
1.6 to 1.7), these exam findings initiated a genetic and
skeletal survey for achondroplasia. The remainder of the
physical and neurological exam were normal.

Post-operative course
A genetic evaluation for achondroplasia was positive for a
mutation of the FGFR3 gene on chromosome 4 showed
a glycine to arginine substation mutation at the 380th
amino acid residue confirming a diagnosis of achondroplasia. It was not immediately clear if the CM Ⅱ was
related to the patients’ concomitant achondroplasia. The
patient was monitored post-operatively for 6 d. During
that period the fontanelles remained soft and there were
no signs of increased intracranial pressure (ICP). The
patients’ family was counseled on the symptoms of hydrocephalous and the patient was discharged home with

Imaging studies
An axial T-2 magnetic resonance image (MRI) of the
head showed no signs of hydrocephalus (Figure 1A).
There was no evidence of a tonsillar herniation, however, a tight cervicomedullary junction was noted on the
sagittal T-1 MRI of the head (Figure 1B), and the lateral
and third ventricles were slightly enlarged. The corpus
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Figure 2 T-2 weighted magnetic resonance imaging demonstrating shunt failure and progression of hydrocephalous over the course of 4 mo of treatment.
A: Pre-shunting axial T-2 weighted MRI ordered after patient had increased head circumference and suture splaying demonstrating ventriculomegaly; B, C: Subtle increase in ventricular size at 2 wk (B) and 6 wk post-shunting (C); D: At 4 mo post-operative shunting with significant increase in ventriculomegaly and extra axial fluid
spacing. MRI: Magnetic resonance imaging.

instructions to follow up in 2 wk.

that is subject to a wide range of exogenous and endogenous forces that can have significant impact on developmental outcomes. At times, these changes are so gross
they can be detected in-utero as in the case of a CM Ⅱ,
in which a myelomeningocele is evident in pre-partum
ultrasound. Conversely, in conditions like achondroplasia,
developmental changes become apparent shortly after
birth. Although the exact mechanism by which these effects take place are not entirely delineated, understanding
them is crucial to the development of preventive and
therapeutic strategies.
As in our case, almost all cases of achondroplasia
are due to a substitution mutation of the 380th amino
acid Gly for an Arg residue, which resides in the transmembrane domain of the receptor protein [2,3]. Gene
expression studies in mice have shown elevated levels of
mRNA encoding the FGFR3 protein in the rudimentary
cartilage of all premature bone during organogenesis[10].
The effects of achondroplasia on the developing calvarium can produce signs and symptoms similar to those
seen in CM Ⅱ. In addition to the characteristic macrocephalic changes commonly seen, changes in the shape and
size of the foramen magnum, cervical stenosis, cervicomedullary compression and upward herniation of the
brainstem are common[8,11].
Although there are several proposed hypotheses
describing the pathogenesis of CM Ⅱ, the exact mechanism remains elusive. Animal models have demonstrated
that open neural tube defects (NTD) are causative in
the case of CM Ⅱ. NTD that were surgically created
in mouse, rat, and sheep models replicate the hindbrain
herniation through the foramen magnum that is stereotypical of CM Ⅱ[12-14]. This finding has two important
implications; firstly it lends considerable evidence to the
widely accepted “unified theory” of CM Ⅱ[6]. This theory
alleges the loss of CSF through the open caudal NTD
causes a subsequent drop in ICP. This loss of pressure at
a critical point during fetal development results in poor
cranial vault expansion culminating into a small posterior
fossa. The unexpectedly narrowed posterior fossa leads

Progressive hydrocephalus
In the subsequent weeks, the patient had bi-weekly clinical and ultrasound exams which were normal. At 8 wk
however, the patients head circumference was in the 97th
percentile, the anterior fontanelle was full and pulsatile
with signs of sagittal suture splaying, but the patient had
no signs of respiratory distress. A T2 MRI (Figure 2A)
showed evidence of ventriculomegaly with increased
extra-axial spacing. Given the physical exam and radiographic findings we placed a ventriculoperitoneal (VP)
shunt in the right lateral ventricle without incident.
After discharge the patient was monitored with serial
MRIs (Figure 2B, C) which demonstrated subtle but continued ventriculomegaly. During this time the patient was
asymptomatic and had normal exam findings.
Shunt failure
Four months following shunt placement, the patient was
found to have an enlarged head circumference that measured above the 95th percentile. The patient was reported
to be less active than usual and the anterior fontanelle
was full but soft. A T-2 MRI demonstrated the VP shunt
catheter was no longer in the lateral ventricle; subsequently, the lateral and third ventricle had enlarged (Figure
2D) and there was evidence of encroachment of the cerebellar tonsils into the spinal canal. The patient required
shut revision, which was completed without complications. At the time of the shunt revision, somatosensory
evoked potentials were within normal limits and Chiari
decompression was not carried out.
The patient is now 10 mo old and we continue to
monitor his head circumference which has stabilized
since shunt revision.

DISCUSSION
Genetic associations
Embryogenesis is a complex physiologic phenomenon
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to the caudal displacement of the brainstem and cerebellum through the foramen magnum[6]. Secondly, the causal
relationship of NTD and CM Ⅱ has valuable corollaries for prevention. Folic acid supplementation has been
found to reduce the incidence of NTD by 70%[15]. The
incidence of CM Ⅱ has not been well studied to determine whether the expected decrease exists following the
increased use of folic acid supplementation.
Due to the association of folic acid and NTD, there
has been considerable research evaluating the role of enzymes and transport proteins involved in its metabolism,
namely MTRR, MTHFD1 and FOLR1-2[16]. However,
these genes appear to have little relation to those of
achondroplasia and make up only a small portion of candidate genes. The genetic causes of NTD appear to be far
more complex and varied than originally anticipated; over
200 gene mutations in mice are known to cause NTD[17].
Similarly in humans, NTD defects arise in the setting
of multiple syndromes (Pallister-Hall, Walker-Warburg
and Fanconi anemia among others) and chromosomal
abnormalities including Trisomies 13 and 18[18-20]. Of the
wide range of potential gene candidates we focused on
reports of mutations involving chromosome 4, where
the FGFR3 gene is located. In a small series of 5 autopsy
reports of fetuses with Wolf-Hirschhorn syndrome due
to partial mutations (deletion/substitution) of the short
arm of chromosome 4, three patients had sacral dimples,
while 2 had partial or complete agenesis of the corpus
callosum, all patients exhibited growth retardation, and
had consistent craniofacial abnormalities including frontal
bossing[21]. Furthermore, reports of achondroplasia and
other spinal dysraphisms exist including tethered cords
and lipomas indicating the range of phenotypes that ensue from genetic mutations in this region[22,23].
Familial studies of Chiari malformations are limited
mainly to Chiari I malformations, as such, the genetics of
CM Ⅱ are not as well characterized. Animal models have
suggested possible gene candidates. The Splotch mouse
model for example can produce NTD and the hindbrain
herniation characteristic of the CM Ⅱ[6]. The genetic mutation responsible for this phenotype in mouse models
was mapped to the human Pax-3 gene on chromosome 1,
encodes transcription factors which play various roles in
embryogenesis[24,25]. Further studies in humans however,
demonstrated that mutations in Pax-3 generate distinct
features not commonly seen in CM Ⅱ, namely deafness
and abnormal pigmentation which were later characterized into a distinct Waardenburg Syndrome[25,26].

myelomeningocele repair with acute follow-up. Although
our patient ultimately required CSF diversion, there
were no overt signs of respiratory distress, spasticity, or
dysphagia which would warrant a surgical Chiari decompression. In a large series of 148 patients with CM Ⅱ,
only 14% of patients required surgical decompression[7].
Treating the obstructive hydrocephalus by shutting is a
more common method that is associated with fewer risks.
In a series of 71 cases of CM Ⅱ, 64 (90%) patients had
hydrocephalus, 89% of which required VP shunting[28].
As in our case, shunt placement necessitates close followup and thorough patient education. Unfortunately, our
patient experienced shunt failure due to tip migration, a
risk associated with this treatment. A large series of 1015
patients who underwent VP shunting reported a failure
rate of 46.3%, in the pediatric group however, failure
rates were reported to be 79.2%, the majority of which
occurred in the first 6 mo[29]. Importantly, in patients
with spinal dysraphisms, as in our case, failure rates were
84.8%[29]. At last follow up (10 mo) the patient was symptom free with signs of improved CSF outflow. Due to the
compounding effects of both underlying conditions on
the potential hydrocephalus we continue to monitor the
patient with routine monthly follow-up.
In conclusion, both achondroplasia and the CM Ⅱ
are relatively common as independent conditions; however, they very rarely occur concomitantly. Importantly,
the CM Ⅱ is a consequence of NTDs which appear to
have multifocal genetic and environmental etiologies. Although the genes involved in achondroplasia appear to be
distinct from those of the CM Ⅱ, due to the complexity
of embryologic development, there may be key interactions between the downstream pathways which may account for some of the similar anatomic changes seen at
the cervicomedullary junction. As such the management
of the potential hydrocephalus that may arise within patients with this unique predisposition requires acute and
diligent follow up and patient education.

COMMENTS
COMMENTS
Case characteristics

A newborn boy presented with macrocephaly, short limbs, and a sacral mass.

Clinical diagnosis

Concurrent achondroplasia and Chiari Ⅱ malformation.

Differential diagnosis

Myelomeningocele has a unique gross presentation however a sacrococcygeal
teratoma should be considered and the two conditions can be easily differentiated using magnetic resonance imaging. The differential of a newborn with
macrocephaly is quite large and includes congenital infections, obstructive
hydrocephalus, metabolic conditions (Canavan’s disease, Alexander’s disease,
etc.), and osteogenensis imperfecta are only a few to consider.

Clinical management
Given our patients’ concurrent conditions, the concern
for hydrocephalus was high. Brainstem herniation as a result of hydrocephalus in both CM Ⅱ and achondroplasia
can be acutely progressive, and greatly increases the risk
of apneic spells and acute respiratory failure[1,11,27]. At the
time of presentation we believed the degree of cervicomedullary constriction present did not warrant surgical
Chiari decompression, as a result the patient underwent
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Laboratory diagnosis

A genetic test indicated a missense mutation of the FGFR3 gene on chromosome 4 confirming a diagnosis of Achondroplasia.

Imaging diagnosis

MRI of the head and spinal column confirmed a diagnosis of Chiari Ⅱ malformation.

Treatment

Surgical myelomeningocele repair and ventriculoperitoneal shunting due to
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hydrocephalous is a standard treatment.

Related reports

This is the first reported case of both a Chiari Ⅱ malformation and achondroplasia in the same patient. Cases of concurrent Chiari I malformation and
achondroplasia have been reported in references 7 and 8.

13

Term explanation

Spina bifida is an incomplete closure of the spine during embryogenesis. A myelomeningocele is a form of spina bidifia that includes a herniation of the spinal
meninges through the spinal defect.

14

Experiences and lessons

Shunt failure is more common in pediatric patients with spinal dysraphisms,
generally occurring within the first 6 mo.

15

Peer review

The manuscript of Awad et al describes a neonate case with concomitant
achondroplasia and Chiari Ⅱ malformation. According to a literature review
performed by the authors this is the first case report of a patient with this combination. This is definitely an interesting case that is thoroughly documented.
Everything seems to be very well described.
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BONE DISEASES

One-stage revision in two cases of Salmonella prosthetic
hip infection
Kimberly TV Jeroense, Jesse WP Kuiper, Sascha Colen, Rogier P Schade, Rachid Saouti
as well. According to the latest guidelines, one-stage
revision has comparable success rates and less morbidity
compared to two-stage treatment, when selecting the
right patients. In our opinion, PJI caused by Salmonella
should be treated just as PJI caused by other bacteria,
with consideration of the selection criteria as mentioned
in several treatment guidelines. As illustrated by these
two cases, one-stage revision can be successful in both
early and late Salmonella PJI of the hip.
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Core tip: Prosthetic joint infection (PJI) of the hip by

Salmonella species is rare. There is an ongoing debate

whether treatment of prosthetic joint infection should
consist of a one- or two-stage approach and also
whether or not PJI caused by Salmonella should be
treated similarly to PJI caused by other bacteria. We report two cases of Salmonella PJI, one early and one late
infection, successfully treated by one-stage revision.
Original sources: Jeroense KTV, Kuiper JWP, Colen S, Schade
RP, Saouti R. One-stage revision in two cases of Salmonella
prosthetic hip infection. World J Clin Cases 2014; 2(7): 304-308
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i7/304.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i7.304

Abstract
We describe two cases of prosthetic joint infection (PJI)
of the hip due to Salmonella. The first patient presented
with an early infection 5 d after being discharged following a total hip replacement and the second patient
presented at the emergency ward with a late infection,
thirteen years following a total hip replacement. Both
cases occurred within one month of each other at our
institution and both were successfully treated with a
one-stage revision. PJI caused by Salmonella species is
very rare: so far only 20 Salmonella PJIs of the hip have
been described. Therefore, full consensus on the best
treatment approach has not yet been reached. An aggressive two-stage approach is advised because of the
virulence of Salmonella , although a limited number of
successful one-stage approaches have been described
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INTRODUCTION
Salmonella infections are usually associated with food
consumption, specifically raw egg and related products,
which account for at least one third of all outbreaks in
the United States[1]. In the Netherlands, a Salmonellosis
incidence of around 300/100000 is seen, mostly manifesting as gastroenteritis[2]. Although a general decline
in human Salmonellosis has occurred in the last two
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decades[1,2], because of demographic changes, the excess
mortality due to Salmonella infections was predicted to
double in the next 50 years[3].
The same demographic changes, i.e. the relatively and
absolutely growing elderly population, will account for an
increase in the number of total hip arthroplasties (THAs),
and subsequently prosthetic joint infections (PJIs) of
these hips[4]. PJI occurs in around 1%-2% of all THAs[5],
and is one of the most severe and costly complications,
usually requiring additional surgery, a prolonged hospital
stay and administration of antibiotic agents, and (temporary) decreased function and quality of life[6,7].
PJI caused by Salmonella is nevertheless rare: only 28
patients (30 joints) have been described in the literature,
of which 20 were prosthetic hip infections[8]. In the case
of Salmonella typhi, the most common serotype, the prevalence of involvement of the bones or joints is only 1%
or even less[9]. A higher frequency of Salmonella infections
is seen in patients with sickle cell disease, systemic lupus
erythematosus (SLE) and other immunocompromised
states[5,10], and in children aged under five[3,11,12]. Most
cases of Salmonella joint infections are caused by hematogenous spread[5,13].
An aggressive approach with two-stage revision is advised in cases of Salmonella PJI, because of the bacterial
virulence[8].
We describe two cases of Salmonella prosthetic hip infection, both occurring within one month of each other,
treated with one-stage revision.

and was transferred to our center.
Due to a sudden onset of right flank pain and elevated liver enzymes, an abdominal computed tomography was performed, which revealed a retroperitoneal
hematoma, possibly with ongoing bleeding. Administration of nadroparin was discontinued, the patient received
another 4 units of PRBC and after fluid resuscitation her
hemodynamic status remained stable.
Gram staining of joint aspirate and superficial wound
cultures revealed gram negative rods, while blood parameters showed a C-reactive protein (CRP of 334 mg/L
(reference value < 8 mg/L). DAIR (debridement, antibiotics, irrigation and retention) was performed soon after.
Intra-operatively 5 cultures were gathered, the insert and
prosthetic head were exchanged, and 3 resorbable gentamicin sponges (130 mg gentamicin per sponge; Garacol,
EUSA Pharma, Oxford, United Kingdom) were left in
the surgical area. Afterwards, intravenous ciprofloxacin
was started at 400 mg 3 times daily combined with intravenous vancomycin 1000 mg once daily.
After one week the cultures taken intra-operatively
yielded Group E Salmonella species. At that moment the
vancomycine was stopped while intravenous ciprofloxacine was continued for another week. This was followed
by 4 wk of 750 mg ciprofloxacine orally twice a day.
Then, due to her existing renal failure, the dosage of ciprofloxacine was lowered to 500 mg twice a day for one
week and 500mg once a day for yet another week.
Due to sanguinous wound drainage, the dosage of
nadroparin was changed to the prophylactic dosage (0.3
mL = 2850 IE, once a day). Because of the continuing
wound drainage and increasing CRP from 119 to 147
mg/L, it was decided to proceed with a one-stage revision, nearly two months after the initial arthroplasty.
Intra-operatively, all components and cement were
removed and the wound was thoroughly debrided and irrigated. Subsequently the medullary canal was reamed and
an uncemented Restoration Modular stem (Restoration
Modular System, Stryker Orthopaedics, Mahwah, New
Jersey, United States) and Trident cup were inserted. Antibiotic treatment was continued with ciprofloxacin, according to the antibiogram from the cultures taken previously.
A subsequent debridement, antibiotics and implant
retention (DAIR) procedure was performed because of
persistent leakage, which appeared to be due to a fracture
of the proximal femur around the stable stem. After wiring of this fracture and after exchanging the insert and
prosthetic head of THA again, the patient recovered
quickly and wound leakage cessated.
The 5 cultures taken during the one-stage revision, as
well as the 2 cultures from the second DAIR procedure,
all taken during antibiotic treatment, turned out negative.
After the second DAIR procedure oral ciprofloxacin dose
was administered at 750 mg 2 times daily again. After 5
wk this was lowered back to 500 mg once a day (because
of the renal failure).
At the first follow up, two months since the onestage revision, the patient was walking with a walker. The
wound still showed a little redness, but CRP had declined

CASE REPORT
Case 1
A 68-year-old female patient visited our outpatient clinic
for severe osteoarthritis of the right hip. Her medical
history further included clubfoot correction in her early
youth, pneumonectomy for carcinoid tumor, hypophysectomy after pituitary adenoma, hypertension, renal failure
grade 3, heart failure grade 3, atrial flutter and a stroke.
She was using anticoagulants (acenocoumarol) and steroids (hydrocortisone) among other medication. She also
mentioned an allergy for cephalosporins. In accord with
the patient THA was planned.
Four days prior to surgery, her anticoagulants were
replaced by therapeutic low molecular weight heparins
(LMWH, nadroparin 5700 IE two times daily). Perioperatively, prophylactic clindamycin was administered. A
non-cemented Trident cup with polyethylene insert (Trident system, Stryker Orthopaedics, Mahwah, New Jersey,
United States) and a cemented Exeter stem (Exeter Total
Hip system, Stryker Orthopaedics, Mahwah, New Jersey,
United States) using Simplex P bone cement with Tobramycin (1 g tobramycin, Stryker Orthopaedics, Mahwah,
New Jersey, United States) were implanted.
After an uncomplicated rehabilitation course of 5 d
the patient was discharged. However, she was readmitted
at her local hospital just 2 d later, with anemia (hemoglobin of 4.1 mmol/L, reference value 7.5-10.0 mmol/L).
She was given 2 units of packed red blood cells (PRBC)
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to 26 mg/L and erythrocyte sedimentation rate (ESR)
was 43 mm/h (reference value < 20 mm/h).
At 5 mo follow-up, antibiotic treatment was stopped,
the wound showed no signs of infection and ESR had
normalized.

presented cases no overt gastro-intestinal symptoms were
present (one patient presented only with mild nausea),
indicating that PJI by Salmonella can occur without general gastro-intestinal complaints as has been previously
stated[12].
Even though our cases presented within the same
month, the course of infection was different. In the first
case, symptoms occurred only 2 wk after initial THA,
classifying this as an early infection[14,15] suggesting intraoperative contamination, although Salmonella usually
spreads via the hematogenous route[16]. Another possibility is a carrier state of Salmonella species, however, we did
not take fecal cultures to rule this out. Hematogenous
spread in the early postoperative phase, although unlikely,
is of course also possible.
The second PJI would be classified as a late infection[14,15] occurring 13 years after initial surgery.
When comparing this with other case-reports, there
seems to be no outspoken trend in time since THA before infection: out of the 20 cases of Salmonella PJI in
THA, 9 were late (> 24 mo) [11,14,17-22], 5 were delayed (3-24
mo)[23-26] and 5 were early infections (< 3 mo)[10,15,17,27]. In
one case time until infection was not specified[28].
In bone infections the most encountered serotypes
of Salmonella are S. typhimurium (group D) and S. enteritidis
(group B)[15]. In the first case PJI was caused by group E
Salmonella, which has not been reported before. The other
patient’s culture turned out to be the more common
Salmonella enteritidis, reported previously in 5 PJIs of the
hip[8,11,20,23,28] and in 6 PJIs of the knee[8,10,23,29-31].
For both our patients, the original treatment plan was
to perform a DAIR procedure. In the first patient however, DAIR treatment failed, and a one-stage revision was
performed.
During surgery in the second patient we proceeded
with a one-stage revision rather than a DAIR procedure
because of the encountered osteolysis. Because of good
previous experiences by the surgeon, we opted for a onestage revision rather than a two-stage revision. Only one
case treated with a one-stage revision has been described
before. In that case it was performed instead of the preferred two-stage procedure, because of the patient’s comorbidity[11].
In 2004, Zimmerli et al[15] already set ground rules for
choosing between retention or resection of the prosthesis. This choice is based on duration of symptoms, (absence of) prosthetic loosening, tissue status and bacterial
susceptibility.
In a recent systematic review by Leonard et al[32],
functional outcome and reinfection rates were compared
between one- and two-stage revision for PJI of the hip.
There seems to be a trend toward better functional outcome in single-stage surgery, whereas reinfection rates
turn out to be comparable between the two approaches.
Besides this, a two-stage revision is associated with a
significantly higher morbidity and mortality, and tissue
changes associated with a period without a hip implant
can lead to important functional deficits after reimplantation[32].

Case 2
A 59-year-old man presented at the emergency department with pain in the right groin since four days, along
with a progressive fever and nausea. At the age 16 he underwent screw osteosynthesis, because of epiphysiolysis
capitis femoris, which was followed by THA in 1999 at
the age of 46. No other comorbidities were present.
On physical examination of the hip the patient
showed a painless function of 100 degrees flexion, 0 degrees extension, 20 degrees endorotation, and 30 degrees
exorotation. Pressure in the groin was painful, however.
The psoas sign was negative.
Additional blood tests showed a C-reactive protein of
193 mg/L and ESR 23 mm/h. On X-ray the prosthetic
head appeared not to be centered (sign of polyethylene
wear), though there were no signs of loosening of the
prosthesis. Ultrasound of the groin revealed a 5.5 cm ×
7.5 cm abscess. Aspiration produced some drops of pus,
along with serosanguinous synovial fluid. After culturing
the aspirated fluid revealed Salmonella enteritidis.
Antibiotic treatment was postponed until after intraoperative cultures could be taken, as the patient was not
septic.
Six days after admission the patient underwent a
one-stage revision. The decision to proceed with a onestage revision rather than performing a DAIR procedure,
was made intra-operatively, when osteolytic lesions were
found around the femoral stem. A Trident cup and Omnifit stem (Omnifit system, Stryker Orthopaedics, Mahwah, New Jersey, United States) were inserted. Ciprofloxacin was started at 400 mg intravenously three times daily.
After the operation, CRP declined to 49 mg/L (from
245 mg/L at the day of operation) and the incision
showed no redness or wound drainage. All 5 cultures
obtained intra-operatively showed Salmonella enteridis. The
patient was discharged with a regimen of oral ciprofloxacin (750 mg twice a day) after having received ciprofloxacin intravenously for 8 d.
At follow up, two weeks after discontinuing the antibiotic treatment (3 mo regime in total) and a total of 3
mo after discharge, the patient had no infectious signs or
symptoms. Blood results showed a CRP of 5 mg/L, and
an ESR of 9 mm/h. At 6 mo follow up the clinical and
radiological findings were normal.

DISCUSSION
PJIs are a severe complication seen in 1%-2% of cases
after arthroplasty, causing additional costs and morbidity,
including serious impairment in quality of life for the patient[7]. PJI due to Salmonella is especially uncommon.
Although most patients having a Salmonella infection
are suffering from gastro-intestinal complaints, in the
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Clinical diagnosis

Furthermore, if the selection criteria, mentioned by
Zimmerli et al[15] and by multiple other articles as summarized in the infectious diseases society of America (IDSA)
guidelines[14], are strictly followed, retention and debridement and one-stage revision have high success rates, with
less morbidity, in selected patients.
Nevertheless, despite commonly accepted directives
and reported good results of one-stage revision in general PJI, both Tóth et al[11] and De la Torre et al[8] advocate
a two-stage approach in patients with a Salmonella PJI.
De la Torre et al[8] propagate the aggressive treatment
approach, because the virulence of Salmonella infections,
difficulty in re-revision, and results of debridement procedures (based on a meta-analysis of studies published
between 1977 and 1999)[8,33]. The virulence of Salmonella
infections will generally cause a quick onset of symptoms. This means patients will present with symptoms
quickly, and treatment can be started early (surgically
and medically). If the bacterium has good susceptibility,
a high cure rate can be expected, just like the guidelines
propagate (Osmon 2013)[14].
In a recent study by Papavasileiou et al[34], the antimicrobial resistance of Salmonella enteritidis was compared
between the planktonic form and the biofilm form in
multiple antibiotics[34]. It appeared that the best results
were obtained with ciprofloxacin and moxifloxacin[34].
None of the previously described case-reports in
which ciprofloxacin was used reported recurrence of
PJI[11,23,29,30,35]. This includes the one case treated with a
one-stage revision[11].
So far neither of our patients, both treated with a
one-stage approach and ciprofloxacin, show signs of
reinfection. However, the first patient had undergone
a DAIR procedure prior to, and after the one-stage approach, which might have influenced the outcome in a
positive way: the IDSA guidelines describe that the thoroughness of debridement positively affects the success
rate of a single stage surgery[14], and in our opinion, this
might be true for multiple debridements as well.
In conclusion, good results can be achieved with onestage revision, taking into consideration the guidelines for
selecting the right patients[14,15], in combination with the
use of appropriate antibiotics with a good activity against
the causative micro-organism. One-stage revision is, in
selected cases, a better alternative than the two-stage approach, causing less morbidity, less mortality and a much
smaller burden of disease for the patient. In our opinion,
Salmonella PJI could and should be treated as other bacterial PJIs, depending on the factors mentioned in the
guidelines, and therefore one-stage revision could also be
performed more often in these particular cases.

Case 1: Anemia and sudden onset of right flank pain shortly after right total hip
arthroplasty; Case 2: Mildly declined function of the hip, painful pressure in the
groin, along with fever and nausea.

Differential diagnosis

Case 1: Post-operative bleeding, periprosthetic joint infection, loosening of the
prosthesis, periprosthetic fissure or fracture, total hip arthroplasty (THA) dislocation, intraabdominal pathology; Case 2: Periprosthetic joint infection, loosening of the prosthesis, THA dislocation, heterotopic ossification, hernia inguinalis

Laboratory diagnosis

Case 1: Hemoglobin 4.1 mmol/L; C-reactive protein (CRP) 334 mg/L; elevated
liver enzymes; Case 2: CRP 193 mg/L; erythrocyte sedimentation rate 23 mm/h.

Imaging diagnosis

Case 1: Computed tomography revealed a retroperitoneal hematoma; Case
2: On X-ray the prosthetic head appeared not to be centered, without signs of
loosening of the prosthesis, while an ultrasound of the groin revealed a 5.5 cm
× 7.5 cm abscess.

Pathological diagnosis

Case 1: Intraoperatively taken cultures yielded group E Salmonella species;
Case 2: Joint aspiration fluid revealed Salmonella enteritidis.

Treatment

Case 1: After one failed debridement, antibiotics and implant retentionprocedure, one-stage revision was performed followed by ciprofloxacin; Case
2: Because of encountered osteolysis the patient was treated with a one-stage
revision, followed by ciprofolxacin.

Related reports

There is an ongoing debate whether prosthetic joint infection of the hip is best
treated by one- or two-stage revision surgery, but also whether Salmonella infections should be treated similarly to periprosthetic joint infections due to other
bacteria.

Experiences and lessons

This case report illustrates that one-stage revision of periprosthetic joint infections of the hip can be a successful treatment even when infection is due to
Salmonella species.

Peer review

This is a report of two case with a prosthetic joint infection cause by Salmonella
treated with one-stage revision. The paper is very well presented with a clear
message.
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diagnosis and to avoid mismanagement of the condition, including a hasty surgical intervention.
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Abstract

INTRODUCTION

A 67-year-old male presented with a gradually progressive low back pain of 2 years duration. The patient
was leading a retired life and there was no history
of chronic fever or significant trauma. There was no
radiation of pain or any features suggestive of claudication. There was no history of any comorbidity. The
pain was aggravated with extension of the spine and
relieved with flexion. There was no swelling or neurological deficit, but muscle spasm was present. Radiographs of the spine revealed degenerative changes
in the lumbosacral spine, along with articulation of
spinous processes at in lumbar spine at all levels level
suggestive of Baastrup’s disease, commonly known
as “kissing spine”. Routine blood investigations were
within normal limits. The patient was managed conservatively. He was given a week’s course of analgesics
and muscle relaxants and then started on spinal flexion
exercises, with significant improvement being noted at
6 months follow up.

Baastrup’s disease (kissing spine) is a relatively common
entity characterized by degenerative changes of spinous
processes and inter-spinous soft tissues. It involves the formation of hypertrophic spinous processes, an important
cause of mechanical back pain, and accompanying degenerative disc disease. Most of the cases previously described
in the literature were managed either surgically or with
fluoroscopy image guided steroid injections. To the best
of our knowledge, this is the first case showing significant
improvement with only conservative management.

CASE REPORT
A 67-year-old male presented with gradually progressing low back pain of 2 years duration. The pain was aggravated with extension of the spine and relieved with
flexion. There was no evidence suggestive of radiation
of pain or any clinical features suggestive of claudication. The patient had no additional comorbidity. There
was no history of chronic fever or significant trauma.
Radiographs of the spine revealed degenerative changes
involving the lumbosacral spine, along with articulation
of spinous processes at at multiple levels level (Figure 1),

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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reported an overall incidence of 8.2% with the presence
of a bursa between spinous process as a diagnostic criteria based on magnetic resonance imaging.
Two cohort studies have demonstrated conflicting
reports of clinical improvement following surgical intervention. This included one early study of 10 patients by
Franck[7] in 1944 in which the patients undergoing surgical excision of the spinous process for Baastrup’s disease
demonstrated improvement. A later study by Beks et al[8]
in 1989 in which 64 patients who underwent either partial
or total surgical excision of the lumbar spinous processes
demonstrated that surgery does not always alleviate the
patient’s pain. Their research suggested that “kissing
spine” might not be a disease entity itself but an additional pathology, specifically spondylosis with osteophyte
formation. A case has been reported of atrophy and fatty
replacement of the paraspinal musculature in a patient
with Baastrup’s disease on X-ray[8]. Pain can be attributed to multiple factors in Baastrup’s disease, including
mechanical pain secondary to the hypertrophic spinous
processes coming into contact with each other, secondary
to degenerative disc disease, and interspinous bursal fluid
collections extending through the ligamentum flavum,
leading to central canal stenosis[9]. In 2004, Pinto et al[10]
reported 2 cases of spinous process fractures in patients
with Baastrup’s disease and proposed that close proximity of the spinous processes resulted in its fracture and
hence pain. Management includes decompression and
posterior spinal instrumentation surgery or fluoroscopically guided interspinous steroid injections[11].
In conclusion, Baastrup’s disease is not a rare cause
of back pain in the elderly but it is frequently missed on
radiographs due to lack of knowledge about the disease
on the part of physician and overexposure of spinous
processes in most X rays. Most of the management suggested in the literature is invasive, i.e., surgery or intralesional injections. However, conservative management
can also produce good results. Hence, it is imperative
that the treating physician must attempt a conservative
line of management before moving onto invasive modalities. Since this condition is one of the few treatable
causes of back pain in the vast spectrum of spinal conditions, one must be aware of the condition to correctly
diagnose and institute a line of treatment most beneficial to the patient.

10 cm

Figure 1 Radiographs of lumbar spine in anterior-posterior and lateral
views showing Baastrup’s disease at at multiple lumbar level.

commonly known as “kissing spine” and strongly suggestive of Baastrup’s disease in the absence of any other
features. The patient was managed conservatively with
muscle relaxants and analgesics for one week and, once
the pain subsided, was started on physiotherapy with
spinal flexion exercises. The treatment plan involved conservative management with a close follow up. The option
of intralesional steroid injections and bursal excision was
to be considered if conservative treatment failed. The
patient was monitored at the outpatient department at
regular intervals and at 6 mo follow up was found to have
significant improvement with physiotherapy alone and
hence was asked to continue the exercises.

DISCUSSION
This condition was first described as a neoarthrosis between adjacent spinous processes by Mayer[1]. Brailsford[2]
demonstrated the same entity and labeled it “kissing
spines”. Baastrup[3] described this condition again in detail and subsequently this condition came to be known as
Baastrup’s disease. It was noted clinically in 6.3% of college athletes[4], most commonly gymnasts, and was thought
to be related to the repetitive flexion and extension attributed to the sport. In a recent study by Kwong et al[5],
Baastrup’s disease was found in 413 (41.0%) patients
(diagnostic criteria being close approximation and contact between apposing spinous processes and sclerosis of
the superior and inferior portions of adjacent processes
on computed tomography) with an incidence of 81.3%
among patients older than 80 years, whereas Maes et al[6]
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Case characteristics

A 67-year-old male presented with a gradually progressive low back pain of 2
years duration.

Clinical diagnosis

Baastrup’s disease is not a rare cause of back pain in elderly, with pain aggravated on extension and relieved on bending forward.

Differential diagnosis

Common differential diagnoses include lumbar spondylosis, muscle strain,
spondylolisthesis, fracture of the spinous process, vertebral compression fractures and infectious etiologies of the spine.

Imaging diagnosis

Radiographs showing articulation of spinous processes, i.e., the kissing spine.
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INTRODUCTION
The treatment option for correcting a cervical kyphotic
deformity is currently controversial. Lots of studies
examined the one/stage combined anterior-posterior
treatment, although the rate of fusion and the long
term follow up controls are rarely mentioned in the literature[1-7]. We present the case of a 67-year-old woman
affected by a severe cervical kyphosis. We performed a
one-step combined anterior/posterior approach to correct the deformity, getting a good reduction of kyphosis
and good stability in a long term follow up. We enclosed
that the evidence of motility by dynamic X-rays permits
a good anterior decompression and reduction only by
discectomy, fusion and plating, without need of multiple
corpectomy. Treatment must be completed with posterior
fixation and fusion. These strategies could be performed
in one step, and shows a good reduction and optimal
stability in a long term follow-up. Immobilizing with hard
collar and neurophysiological monitoring remains fundamental for the safe and efficacy of this treatment.

Abstract
Surgical treatment for cervical kyphotic deformity is still
controversial. Circumferential approach has been well
described in the literature but long terms outcomes
are not well reported. Important to decide the correct
treatment option is the preoperative radiological exams
to value the type of deformity (flexible or fixed). We
report the case of a 67-year-old woman affected by a
severe cervical kyphotic deformity who underwent combined anterior/posterior surgical approach, getting a
good reduction of the deformity and an optimal stability
in a long term follow up.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cervical deformity; High grade kyphosis;
Circumferential fusion; Surgical technique; Degenerative
cervical spine

CASE REPORT
A 67-year-old woman affected by a severe cervical kyphotic deformity, came to our attention complaining 4
mohistory of bilateral cervicobrachialgia. She didn’t have
any significant medical diseases; she denied to have ever
suffered of ankylosing spondylitis, osteogenesis imperfecta, rheumatoid arthritis or Larsen syndrome.
Neurological examination showed moderate upper
limbs weakness, confirmed by signs of radicular suffering

Core tip: The choice of the treatment for cervical kyphotic deformity takes into account preoperative radiological exams which allow the classification of the
deformity in flexible or fixed.
Original sources: Landi A, Marotta N, Mancarella C, Dugoni
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A

+ 62°

B
+ 23°

Figure 1 X-ray pictures. A: Standard X-ray demonstrating a severe cervical
kyphosis (preop. Angle of Jackson +62°); B: A cervical spine X-ray on the bed
with a pillow under the shoulders showing a good reduction of kyphosis (+23°
according to Jackson) due to the motor unit C4-C5 mobility.

A

+ 62°

B

Figure 3 A postoperative X-ray control after 6 mo showing a good anterior
and posterolateral arthrodesis.

decompression through microdiscectomy C3-C4 and
C4-C5, followed by interbody fusion using a carbon fiber cage in lordosis and anterior plate fixed on C3-C4C5-C6. The second step was represented by the posterior
approach, so the patient was placed in prone position. A
C3/C6 posterior stabilization according to magerl was
performed followed by posterolateral fusion at all levels.
At the end of the procedure a Philadelphia brace was applied. The postoperative CT and X-ray control (Figure
2) and after 3 and 6 mo showed a good reduction of kyphosis (postop. Ishihara index 32.38 % and postop angle
of Jackson + 19° with reduction of kyphosis of 31.8%
according to Ishihara and 43° according to Jackson ), and
a good anterior and posterolateral arthrodesis (Figure 3).
The patient presented a complete regression of the upper
limbs deficit and of the cervicobrachialgia. Six months
later the patient is symptoms free.

+ 19°

Figure 2 The preoperative computed tomography. A: Scan control (preop.
Angle of Jackson +62°); B: Showing a good reduction of kyphosis (postop
angle of Jackson +19°).

DISCUSSION
Cervical kyphosis can be classified into two different
groups: type 1 (flexible cervical kyphosis) and type 2
(fixed cervical kyphosis). The treatment for flexible cervical kyphosis (type 1) posturally reducible is usually a
posterior stabilization with fusion to guarantee the stability of the cervical spine[6,7]. Alternatively, some authors
have reported the use of anterior only surgery for flexible cervical kyphosis as discectomy and corporectomy.
This approach is useful for anterior column load sharing
however it is not required for deformity correction. Fixed
cervical kyphosis characterized by postural rigidity needs
circumferential approach[8-10]. The circumferential approach for the correction of cervical kyphotic deformity
is well described in the literature although the long term
controls are not always diriment on the real fusion of
the correction[11,12]. The debate is not whether or not to
perform circumferential correction, but if it is more useful to perform a multiple anterior discectomy or multiple
corpectomy. In the literature it is described as the execution of multiple discectomies has a greater potential for
correction of kyphosis in relation to: (1) a greater kyphosis correction due to the possibility of including more
lordotic cages at multiple levels, so to restore a greater

on the ElectroMioGraphy (EMG). The patient performed
standard and flexion/extension cervical spine X-ray demonstrating a severe cervical kyphosis [preop. Ishihara index
64.18% and (8) preop. Angle of Jackson +62°] apparently
fixed on the dynamic X-ray. Performed, then, cervical spine
computed tomography (CT) and Magnetic Resonance Imaging showing important myeloradicular compression at
C5-C6 and C4-C5.
The immediate preoperative exam that the patient
had to perform was a cervical spine X-ray on the bed
with a pillow under the shoulders in prevision to apply a
traction system. This exam showed a good reduction of
kyphosis (+23° according to Jackson) due to the motor
unit C4-C5 mobility (Figure 1). It was therefore decided
not to apply traction and to proceed with combined anterior/posterior surgical approach using neurophysiological
monitoring SomatoSensory evoked potentials (SSEP),
EMG and motor evoked potentials (MEP).
The first surgical step was the anterior approach,
with hyperextension of the neck of the patient. The
reduction status of the kyphosis was assessed under
fluoroscopic visualization; patient underwent left anterior
presternocleidomastoid-precarotid approach, anterior

WCCR|www.wjgnet.com

191

February 8, 2015|Second Edition|

Landi A et al . Realignment of high grade cervical kyphosis

degree of lordosis; and (2) a greater possibility of fusion
because of a larger cage-bone interface compared with
the use of a Harms mesh or an expansion cage.
In cases of multilevel cervical stenosis, the choice of
surgical technique (discectomy vs corpectomy) mainly
depends on the location of the stenosis. In the case of
a kyphotic deformity however, the choice depends on
the mobility or less of the bodies involved in the deformity[10-16]. It is also important to note that such deformities occur slowly over the time and are frequently the
product of a degenerative process that affects the patient
for many years: this include a wrong postural attitude that
causes a compensatory hypertrophy of the supporting
muscles of the neck, which may hide a metameric mobility of kyphosis. In our case, in fact, the dynamic exam in
the upright position showed that the kyphosis appeared
fixed and cannot be reduced[10].
The X-ray performed in the bed with a pillow under
the shoulder, allowed us to appreciate how such kyphosis was actually not fixed on two vertebrae. This made
us choose a multiple discectomy and not corpectomy
with consequent greater angular correction of kyphosis.
Another important aspect in the evaluation of the motor unit motility is the reactive ankylosis of the articular
processes. In the severe kyphosis the fusion occurs both
at the level of the disc and of the articular masses, thus
preventing a good correction of kyphosis after performing the anterior approach. When the articular masses are
ankylotic it is necessary a 3-step surgery. The first step is
represented by a posterior approach to release the ankylotic articular masses in order to allow the reduction of
kyphosis. The second step is the anterior approach with
discectomy, and the third step is represented by the posterior approach again to fix and to make arthrodesis[17-20].
To this end, it is crucial to recognize accurately the
real motility of the vertebral body, and to do that it is
important to perform a dynamic exam without load, to
eliminate the reactive contracture of the muscles supporting the neck. Useful for this purpose is to perform
radiographic examinations in supine position with supports placed at the base of the neck which put the cervical spine in hyperextension eliminating the analgesic
muscle contracture. Another aspect to highlight is the use
of intraoperative neurophysiological monitoring, in particular SEPP and MEP; these allow a direct observation
of the function of the spinal cord during the entire procedure. The neurophysiological monitoring is important
especially during the correction of the spinal deformities
because, as these constituted and organized by time, may
have led to spinal cord adaptations that may break with
the correction maneuvers, resulting in severe neurological
deficits. Their use avoid for such eventuality.
In a conclusion, we enclosed that the evidence of
motility by dynamic X-rays permits a good anterior decompression and reduction only by discectomy, fusion
and plating, without need of multiple corpectomy. Treatment have to be completed with posterior fixation and
fusion. These strategies could be performed in one step,
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and shows a good reduction and optimal stability in a
long term follow-up. Immobilizing with hard collar and
neurophysiological monitoring remains fundamental for
the safe and efficacy of these treatment.

COMMENTS
COMMENTS
Case characteristics

The patient complained a 4-mo history of bilateral cervicobrachialgia.

Clinical diagnosis

At the neurological examination the patient presented moderate upper limb
weakness and severe cervical kyphotic deformity.

Differential diagnosis

Through radiological exams we put cervical kyphotic deformity due to degenerative process in differential diagnosis with neoplastic and infective pathologies.

Imaging diagnosis

The patient underwent computed tomography scan, magnetic resonance imaging and dynamic X-ray. The most important preoperative exam was X-ray
performed in supine position with a pillow under the shoulder.

Pathological diagnosis

The patient suffered severe cervical kyphotic deformity.

Treatment

The authors performed combined anterior\posterior surgical approach using
neurophysiological monitoring SomatoSensory Evoked Potentials, ElectroMioGraphy and Motor Evoked Potentials.

Related reports

The choice of surgical treatment depends on the mobility or less of the bodies
involved in the deformity.

Term explanation

Cervical kyphosis is a progressive deformity; circumferential approach means
one step combined anterior/posterior approach.

Experiences and lessons

It is important to recognize the real motility of the vertebral body, and to do that
it is necessary to perform a dynamic exam without load, to eliminate the reactive contracture of the muscles supporting the neck.

Peer review

The author introduces an efficient surgical treatment for severe cervical spine
deformity, and to improve the quality of life.
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Unusual complications of spinal surgery: A report of lifethreatening vascular injury
Faith J Ross, William Donaldson, Ibtesam A Hilmi
rarely associated with significant vascular damage and
internal bleeding. However, life-threatening complications can occur at any time during the perioperative
period. Rapid diagnosis and quick action can save life
and this can be achieved by the awareness of the possibility of such complications. The clinical presentation
can be deceiving, especially during the perioperative
period when multiple factors can mask the real problem
(use of narcotic or sedative agents) and the best way
to ensure rapid diagnosis is high index of suspicion and
the application of imaging technology as in our cases.
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Abstract

INTRODUCTION

Kyphoplasty and lumbar spine fusion are rarely associated with significant vascular damage and internal
bleeding. However, anaesthesiologists must maintain
vigilance in order to detect rare, but potentially lifethreatening haemorrhagic complications of these procedures which may present intra-operatively or in the
immediate post-operative period. We present two cases
of life-threatening haemorrhagic complications of spine
surgery, one from T12 kyphoplasty and the other from
a redo lumbar laminectomy and fusion. In both cases,
prompt recognition of vascular injuries with internal or
covert bleeding which presented shortly after surgery
allowed timely and life-saving treatment.

The lumbar and thoracic spine lies in close proximity to
many important vascular structures which are vulnerable
to surgical injury. Aggressive surgical exploration or even
misplacement of a kyphoplasty needle may result in serious vascular injuries with life-threatening bleeding. In this
article we describe two cases where such injuries occurred
and were discovered in the early post-operative period.

CASE REPORT
Case 1
This patient presented with impending respiratory failure and hypoxia in the post-anaesthesia care unit within
less than 60 min after uneventful kyphoplasty. This was
a 66-year-old female with a history of severe back pain
from osteoporotic compression fracture presented for
T12 kyphoplasty. Her past medical history was significant for obesity, asthma, type Ⅱ diabetes mellitus, and

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Post-operative complication; Spinal surgery;
Kyphoplasty
Core tip: Kyphoplasty and lumbar spine fusion are
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Collapsed lung

Hemothorax

Retroperitoneal hematoma

Figure 1 Computed tomography scan of the thorax for the kyphoplasty
case, showing right-sided hemothorax.

Figure 2 Computed tomography of the abdomen for the lumber spine decompression case, showing retroperitoneal hematoma.

hypertension. She denied any history of easy bruising or
bleeding or use of any blood thinning medications. Her
physical exam was unremarkable and she had no preoperative neurologic deficits. Kyphoplasty was performed
under general anaesthesia as is the typical practice at
our institution. During kyphoplasty she was haemodynamically stable and maintained adequate oxygenation
throughout the case, after which she was extubated and
taken to the post-anaesthesia care unit (PACU). Shortly
after arrival to the PACU the patient began to experience
respiratory distress with hypoxia for which she was emergently intubated. The differential diagnosis included; pulmonary edema due to fluid overload or left-sided heart
failure, pneumothorax due to barotrauma and/or residual
muscle paralysis. Chest X-ray showed a new right-sided
pleural effusion with collapsed lung. Immediate followup computed tomography (CT) scan (Figure 1) revealed a
tension haemothorax and due to development of haemodynamic instability, she was taken to the OR for drainage
and thoracotomy. After drainage of the haemothorax the
thoracotomy failed to reveal any source of active bleeding. The procedure was complicated by three brief episodes of asystolic cardiac arrest which were successfully
treated with epinephrine and cardiac massage. Exploratory laparotomy was also performed to evaluate for an
abdominal source of bleeding, but none was found. During the surgical procedure she received 4 units of packed
red blood cells (PRBCs). The incisions were closed and
the patient was taken to the intensive care unit (ICU) for
further management. She had no further bleeding in the
ICU and was extubated on postoperative day-3. The rest
of her postoperative course was uneventful aside from
a persistent oxygen requirement and she was discharged
home on postoperative day-10 with supplemental home
O2.

tomy, exploration of fusion, removal of instrumentation,
and extension of fusion from L2-L5 for persistent refractory back pain. Her past medical history was significant
for rheumatoid arthritis, hypertension, mitral valve prolapse, bipolar disorder, gastroesophageal reflux disease,
alcohol abuse and smoking. She previously had several
orthopaedic surgeries including cervical fusion, L3-L5
laminectomy and fusion, and right shoulder surgery.
Physical exam was unremarkable and neurologic exam revealed no objective deficits at the time of surgery. During
the surgery as the surgeon was exposing the transverse
process, bleeding was noted which was presumed to be
coming from a small branch of the lumbar segmental
artery. After cauterization, adequate haemostasis was apparently obtained. Vital signs were stable throughout. She
was also noted intraoperatively to have a dural tear which
was repaired prior to surgical wound closure. Initial intraoperative labs showed haemoglobin of 13.1 g/dL and repeat laboratory tests 4 h later, near the end of the surgery,
showed haemoglobin of 11.0 g/dL. The estimated blood
loss was 850 mL and she received 1 L of albumin and 2 L
of crystalloids without blood products. After completion
of the procedure, surgical haemostasis was obtained and
the surgical incision was closed. The patient recovered
uneventfully from anaesthesia in the post-anaesthesia
care unit and was transferred to the surgical floor. Overnight she became hypotensive and tachycardic without
signs of external bleeding through the surgical wound or
in the drains. She was transferred to the ICU for further
management. Her haemoglobin reached a nadir of 4.8
g/dL despite transfusion of 4 units of PRBCs. She also
began to complain of abdominal pain and new onset of
right leg weakness and numbness consistent with femoral
nerve compression. Non-contrast CT scan revealed a
large retroperitoneal hematoma extending from the right
perinephric region into the pelvic sidewall (Figure 2). She
was taken emergently to the operating room for evacuation of the retroperitoneal hematoma and ligation of a
lumbar artery which was found to be the source of the
bleeding. Her abdomen was packed and she was returned
to the ICU for continued management. The next day she
was taken back to the operating room for removal of

Case 2
This patient presented with severe cardiovascular instabilities within less than 24 h after uneventful lumber spine
procedure. The patient was a 51-year-old female with a
worsening facet arthropathy above the site of her prior
L3-L5 spinal fusion presented for re-do L2-3 laminec-
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packing and definitive closure. Postoperatively she developed a mild consumptive coagulopathy which eventually
resolved and she was transferred to the surgical floor on
postoperative day-10 and discharged home on postoperative day-13. During her hospital course she received a
total of 8 units of PRBCs, 3 pools of platelets, 1 unit of
fresh frozen plasma, and 1 pool of cryoprecipitate.

fusion are also rare, though more common than during kyphoplasty and with perioperative mortality rate of
around 0.3%. Reported complications include dural tear
(5.9%), deep wound infection (1.1%), superficial infection (2.3%), and deep venous thrombosis (2.8%)[4]. The
incidence of vascular injury during lumbar disc surgery
is estimated to be between 0.039% and 0.14%. The right
common iliac artery the vessel most frequently injured
overall. Specific vessels are vulnerable to injury at different spinal levels including the aorta and inferior vena cava
at L2-L4, and the iliac vessels at L4-L5 and L5-S1. The L4
lumbar artery, internal iliac vessels, median sacral, inferior
mesenteric, superior rectal artery, and superior mesenteric
artery are also at risk during lumbar spine surgery[5]. In
our case the culprit lumbar segmental artery was identified during the initial procedure but bleeding was thought
to have been adequately controlled prior to closure. A
review of vascular complications during a 12-year period
at a single hospital reported that arterio-venous fistula
and pseudoaneurysm formation occurred, when a transperitoneal approach rather than posterior approach was
used[6]. Vascular injuries often present as hypotension and
tachycardia during surgery and have a fairly high mortality rate at 10% (or as high as 38% for injuries involving
the aorta). Once suspected, these injuries are generally
treated by emergent laparotomy with surgical repair of
the lacerated vessel, though endovascular repair may be
possible in some cases[5]. Prior spine surgery is likely a
risk factor for such injuries as in our second case.
Anaesthesiologists and surgeons should maintain a
high index of suspicion for vascular injury when hypotension and/or tachycardia are encountered during or
shortly after spine surgery. It is important to note that
neither case presented here demonstrated any evidence
of haemodynamic instability intra-operatively even on
careful retrospective anaesthesia record review. Thus, it
is important for post anaesthesia care unit providers as
well as the medical professionals who care for patients
after spine surgery to be aware of the small but not insignificant risk of hidden vascular damage so that prompt
resuscitation and vascular repair are possible. The awareness of the possibility of this kind of complication will
allow rapid diagnosis and proper management which can
save patient’s life and/or prevent serious outcome.

DISCUSSION
The lumbar and thoracic spine lies in close proximity to
many important vascular structures which are vulnerable to surgical injury. The descending aorta is situated to
the left of the spine in the thoracic region and descends
anteromedially to the spine before bifurcating into the
common iliac arteries around the 4th lumber vertebra.
The segmental arteries which supply the spinal column,
paraspinal muscles, dura, nerve roots, and spinal cord
arise from the posterior aspect of the descending aorta
and travel along the surface of the vertebral bodies. Aggressive surgical exploration or even misplacement of
a kyphoplasty needle may result in penetration through
the anterior longitudinal ligament into the retroperitoneal
space or abdominal cavity where vascular laceration may
occur[1].
Despite the close proximity to various arterial and
venous structures, vascular injury during spine surgery
is rare and constant vigilance on the part of both intraoperative and postoperative care providers is required
to prevent a possibly fatal outcome associated with such
injuries. Analysis of the Food and Drug Agency and
Manufacturer and User Facility Device Experience safety
database revealed only a single documented episode of
haemothorax after kyphoplasty. In this case, the episode
was mild and resolved with chest tube drainage. In that
particular case the patient had been on blood thinners
previously, but the prothrombin time was within normal
limits at the time of surgery[2]. A meta-analysis of complications after kyphoplasty and vertebroplasty revealed that
the most common complications were cement leakage
(8.1%), pulmonary embolism (0.17%), spinal cord compression (0.16%), and radiculopathy (0.17%)[3]. The 30-d
perioperative mortality was found to be 0.13%, which
may be overestimated due to the inclusion of patients
with metastatic or primary bone malignancy. Thus, haemorrhagic complications of kyphoplasty appear to be exceedingly rare as reported in the literature, particularly in
patients without bleeding predisposition or anticoagulant
use. We suspect that in this case, the kyphoplasty needle
transgressed anterior to the vertebral body at some point
during the initial needle placement causing a small injury
to an anterior arterial structure resulting in a slow haemorrhage that was not apparent intra-operatively. Review
of the intra-operative fluoroscopy images demonstrated
proper needle placement at the time of cement injection.
Though not evident in our case, intraoperative fluoroscopy may reveal a developing haemothorax, allowing more
prompt surgical intervention to repair a lacerated vessel.
Serious complications after lumbar laminectomy and
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COMMENTS
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Case characteristic

The two patients that the authors presented in this case report underwent uneventful surgical spinal procedures but showed serious signs of hemodynamic
instabilities in the early postoperative period.

Clinical diagnosis

The presentation in the thoracic kyphoplasty case (1st case) was an impending
respiratory failure and hypoxia within the 1st hour of after the surgery. While the
lumber spine decompression case (2nd case), the presentation was hours later
with severe hypotension, tachycardia, abdominal pain and right leg weakness
signs of femoral nerve compression.

Differential diagnosis

In the 1st case the differential diagnosis included; pulmonary edema due to fluid
overload or left-sided heart failure, pneumothorax due to barotrauma and/or
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residual muscle paralysis and for the 2nd case was acute abdomen for surgical
or non-surgical causes.

The article reports two cases of hemorragic complications during spinal surgery,
correctly managed with good results.

Laboratory diagnosis

In the two cases there is no laboratory testing that can confirm the diagnosis
except for the falling haemoglobin value and in particular the 2nd case from
massive retroperitoneal bleed (4.8 g/dL).
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JOINT DISEASES

Tuberculous osteomyelitis/arthritis of the first costoclavicular joint and sternum
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Core tip: Clinicians must maintain a high index of suspicion of Mycobacterium tuberculosis in the immigrant
population and other high-risk groups, and must be
considered a causative agent of fevers in the retuning
traveller. TB osteomyelitis/arthritis is much more indolent clinically and radiologically than bacterial osteomyelitis/arthritis, and therefore, a high index of suspicion
must be maintained in individuals immigrating and who
have compromised immune function.
Original sources: Patel P, Gray RR. Tuberculous osteomyelitis/arthritis of the first costo-clavicular joint and sternum. World J
Radiol 2014; 6(12): 928-931 Available from: URL: http://www.
wjgnet.com/1949-8470/full/v6/i12/928.htm DOI: http://dx.doi.
org/10.4329/wjr.v6.i12.928

Abstract
A young Somali immigrant presents with a two-year
history of a large, firm, painful right anterolateral chest
wall sternal mass. The patient denied any history of
trauma or infection at the site and did not have a fever,
erythematous lesion at the site, clubbing, or lymphadenopathy. A lateral chest radiograph demonstrated a
low density mass isolated to the subcutaneous soft tissue overlying the sternum, ribs and clavicle. Computed
tomography (CT) with contrast demonstrated a cystic
lesion in the right anterolateral chest wall deep to the
pectoralis muscle. Enhanced CT of the chest demonstrated sclerosis and destruction of the rib and costochondral joint and manubrio-sternal joint narrowing.
Ultrasound-guided biopsy and aspiration returned 500
cc of purulent, cloudy yellow, foul-smelling fluid. Acidfact bacilli stain and the nucleic acid amplification test
identified and confirmed Mycobacterium tuberculosis .
A diagnosis of tuberculous osteomyelitis/septic arthritis
was made and antibiotic coverage for tuberculosis was
initiated.

WCCR|www.wjgnet.com

INTRODUCTION
A 23 years old Somali man with a history of cognitive delay secondary to brain trauma presented with a two-year
history of a large, firm, painful right anterolateral chest
wall sternal mass measuring 6 cm × 13 cm × 12 cm.
He denied any history of trauma or infection at the
site. No fever, erythematous lesion, clubbing, or lymphadenopathy was noted but the patient did have weight
loss. Laboratory workup noted mild microcytic anemia. A
series of imaging studies were performed to elucidate the
cause of the anterolateral chest mass.

CASE REPORT
A lateral chest radiograph (Figure 1) demonstrated a low
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Figure 1 Lateral chest X-ray demonstrates anterior low-density soft tissue
mass overlying sternum.

Figure 3 Coronal computed tomography demonstrates some destructive
change of the anterior first rib and widening of the first costo-clavicular
joint.

was included to treat the brain lesions. Enhanced chest
CT illustrated that the sternal mass had decreased in
size and that the osteolytic process had been halted. The
patient was discharged and advised to seek medical attention should constitutional symptoms develop or the size
of the mass increase.

DISCUSSION
Approximately 25 cases of TB sternal osteomyelitis
have been reported in all peer-reviewed journals to date.
Bone and joint TB infections account for approximately
6%-10% of all extra-pulmonary TB cases and about 1%
of all TB cases in the United States. More specifically,
sternal TB osteomyelitis accounts for less than 0.3% of
all osteomyelitis cases and 1% of all skeletal TB. Despite a reduction in the global prevalence of TB, 37% of
smear-positive TB cases are not being treated and 90%
of multidrug resistance TB are not adequately diagnosed
and treated[1,2].
Approximately 95% of all TB cases are reported in
the Middle East, Africa, Southern Asia, East Asia, and
Latin America. African and East Asian immigrants have
the greatest risk of bone and joint tuberculosis[3,4]. Sternal
TB osteomyelitis tends to predominate in males rather
than females, and the mean age of diagnosis is 36[1].
The most common pyogenic causes of osteomyelitis
are Staphylococcos aureus and Pseudomonas aeruginosa, whilst
Mycobacterium tuberculosis is an extremely rare causative
pathogen in healthy individuals in the world[5-7].
Risk factors for tuberculous sternal osteomyelitis include: being in or from an endemic area, poor access to
health care, immune suppression, nosocomial exposure
to TB, drug resistant strains, HIV infection, sternotomy,
Ⅳ drug use, subclavian vein catheterization, BCG vaccination, diabetes mellitus, alcoholism, and advanced
age[1,5,8].
Dissemination of primary tuberculosis to bone or
other sites occurs in untreated TB or in high-risk patients[4,5]. The most common presenting clinical feature
of tuberculous sternal osteomyelitis is an insidious devel-

Figure 2 Axial computed tomography demonstrates soft tissue mass anteriorly, centered on the costo-clavicular joint with mediastinal extension.
Note the destructive change at the medial margin of the first and the lateral
margin of the sternum.

density mass isolated to the subcutaneous soft tissues
overlying the sternum, ribs and clavicle. Computed tomography (CT) of the chest with contrast (Figures 2 and
3) showed a cystic lesion in the right anterolateral chest
wall, deep to the pectoralis muscle. Enhanced CT of the
chest (Figure 3) demonstrated sclerosis of the distal portion of the right first rib along with bone destruction at
the costochondral joint, medial cortex of the manubrium,
and manubrio-sternal joint space narrowing.
Ultrasound-guided biopsy and aspiration was performed, which returned approximately 500 cc of purulent, cloudy yellow, foul-smelling fluid. Microbiological
assessment revealed scant acid-fast bacilli and a subsequent nucleic acid amplification test confirmed Mycobacterium tuberculosis. A diagnosis of tuberculous osteomyelitis/septic arthritis was made and antibiotic coverage for
tuberculosis initiated.
Risk factors for tuberculosis were all negative and
there was no history of diabetes or alcohol abuse.
Three weeks into anti-tuberculosis therapy, the patient
unexpectedly experienced a five-minute long tonic-clonic
seizure. Head CT revealed intraparenchymal tuberculoma
with leptomeningeal findings, in keeping with neurological TB. TB therapy was intensified and dexamethasone
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opment of pain and swelling over many months, usually
without constitutional symptoms (malaise, fever, chills,
night sweats, and weight loss) [4]. Erythema, warmth,
tenderness, local lymphadenopathy, bone deformity/
fracture, and abscess may be seen, but are less common.
This is in stark contrast to pyogenic osteomyelitis, which
causes a sudden onset of pain and swelling, in addition
to constitutional symptomatology[1,4,5]. Complications of
prolonged infection include: fistula formation, spontaneous sternal fracture, blood vessel erosion, and tracheal
compression[6].
High clinical suspicion in high-risk patients is key for
diagnosing TB. The most common laboratory findings
are an elevated ESR and white blood cell count[1]. Biopsy
samples should be taken from deep structures such as
bone, abscess fluid, or synovial fluid and should be sent
for histological granulomatous assessment and acid-fast
bacilli staining[6].

Including TB in the differential diagnosis in patients
coming from abroad is critical in the diagnosis and prevention of disease[9].
TB infections may cause severe damage, which can be
mitigated if detected and treated early. Recognizing that
tuberculosis affects up to one third of the world’s population should compel physicians to consider a diagnosis
of TB in patients with aforementioned risk factors.

COMMENTS
COMMENTS
Case characteristics

A diagnosis of osteomyelitis/arthritis secondary to Mycobacterium tuberculosis
of the sternum in a 23 years old Somali immigrant.

Clinical diagnosis

The patient presented with a 2 years history of a chronically enlarging, painful,
anterior chest wall mass.

Differential diagnosis

Traumatic chest wall injury, lung mass/abscess, skin and soft tissue mass.

Laboratory diagnosis

Role of imaging
Radiographic plain films demonstrate a constellation
of findings in keeping with bone and joint destruction.
Bone loss is the most common finding, and to a variable
degree, sclerosis, osteolytic lesions, and periosteal reactions are also seen; in a case-series of sternal TB, 73% of
the cases showed a normal radiograph. CT is best utilized
for assessing soft tissue and the extent of mediastinal or
pulmonary involvement; it is suboptimal for bone analysis[1,5,6]. Magnetic Resonance Imaging use has increased in
the last 11 years because it helps to simultaneously assess
bone and soft tissue to a high degree, can differentiate
between osteomyelitis and soft tissue inflammation, and
can assess changes to medullary bone[5,6]. Nuclear Medicine technetium triphasic scintigraphy is a highly sensitive
and specific imaging study for the diagnoses of osteomyelitis because it detects bone turnover rate; however,
it does not reveal the causative agent and its anatomical
precision is suboptimal[1,6].

WBC 9.6 × 109/L (2.0-8.0 × 109/L); neutrophils 0.6 × 109/L (0.7-3.5 × 109/L). The
remaining blood count, metabolic, and liver panel lab parameters were all within
normal limits.

Imaging diagnosis

A lateral chest radiograph demonstrated a low-density mass overlying the
sternum, contrast-enhanced computed tomography (CT) demonstrated a cytic
lesion deep to the pectoralis muscle, and enhanced CT demonstrated sclerosis
and erosion of the manubrio-sternal region.

Pathological diagnosis

Mycobacterium tuberculosis complex ISOLATED on solid media after 24 d incubation period.

Treatment

Ultrasound-guided aspiration, surgical debridement, and anti-tubercular agents
(rifampin, isoniazid, pyrazinamide, and ethambutol) were initiated.

Related reports

The patient suffered from cognitive delay secondary to a traumatic brain injury
in infancy but was otherwise healthy; immigration from Somalia was the only
risk factor he had for tuberculosis.

Experiences and lessons

A high index of suspicion of Mycobacterium tuberculosis infection must be
maintained in the immigrant population and travellers returning from endemic
TB areas.

Peer review

Treatment
Treatment of sternal tuberculous osteomyelitis includes
prompt initiation of multidrug consisting of rifampin,
isoniazid, pyrazinamide, and ethambutol for 2-7 mo,
followed by maintenance therapy with isoniazid and
rifampin[1,8,9]. To prevent recurrence or formation of a
draining sinus it is recommended that early surgical debridement be utilized to prevent the build up of necrotic
material[1,10-12]. Debridement, which may include sternectomy, must still be followed with medical treatment and
the patient must be aware of the complications associated with sternectomy, which include: difficulty with skin
closure, pectus excavatum, and secondary mediastinal
spread[1,10,12].
Immigrants from areas endemic to TB have a high
risk of reactivation of a latent infection. Physicians can
expect to see more mycobacterial bone and joint disease
in North America as a result of increased travel, immigration, and use of immune suppressant medications.
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This is a nice article, which reported an unusual case that may lead to further
research.
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Core tip: Drainage of the main pancreatic and bile duct
as two separate orifices is a recognized, but very rare
anatomical variant. It is also referred to as double major papillae.
Original sources: Chavalitdhamrong D, Draganov PV. Unexpected anomaly of the common bile duct and pancreatic duct.
World J Clin Cases 2014; 2(2): 36-38 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v2/i2/36.htm DOI: http://
dx.doi.org/10.12998/wjcc.v2.i2.36

INTRODUCTION

Abstract

The common bile duct and the pancreatic duct coalesce
into one duct at the level of the ampulla, before they
open into the duodenum via a single orifice. A variation
in the bile duct and pancreatic duct opening causing two
separate orifices is a rare anatomical variant as they fail
to coalesce (also known as double papillae). This variant
does not predispose to any pancreatobiliary disease, but
recognition at the time of endoscopic retrograde cholangiopancreatography (ERCP) is crucial to ensure the procedures technical success. We present a case of a patient
with separate drainage orifices of the bile and pancreatic
duct which initially was not appreciated. This resulted in
obtaining unnecessary pancreatograms, a prolonged procedure and increased risk for post-ERCP pancreatitis.

Variations in the bile duct and pancreatic duct opening
are related to the process of rotation and recanalization during embryologic development. Complete nonunion of distal common bile duct and pancreatic duct
gives rise to double papillae of Vater. The separation
of the drainage of the main pancreatic duct and bile
duct can be appreciated by careful assessment at the
time of endoscopic retrograde cholangiopancreatograpy. The cranial orifice is a bile duct opening, whereas
the caudal orifice is a pancreatic duct opening. The
separate orifice finding can be confirmed by cholangiogram and pancreatogram with no communication
between the two orifices. Endoscopists should be
aware of this rare variant because late recognition can
result in unnecessary manipulation and contrast injections of the main pancreatic duct and biliary cannulation failure.

CASE REPORT
A 27-year-old presented 3 wk post-partum with acute
right upper quadrant abdominal pain associated with
elevated liver function tests (aspartate aminotransferase
of 396 U/L, alanine aminotransferase of 364 U/L, total
bilirubin of 1.5 mg/dL, and alkaline phosphatase of 510
U/L). Abdominal ultrasonography revealed a dilated
common bile duct of 12 mm and mild intrahepatic ductal

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 The patient underwent an endoscopic retrograde cholangiopancreatography for stone removal. A: The major papilla appeared normal; B: Normal
pancreatogram; C: The major papilla was re-examined; D: Cannulation of the bile duct through the second orifice; E: Biliary tract with biliary stone within the distal
common bile duct; F: Biliary sphincterotomy.

dilatation. Magnetic resonance cholangiopancreatography
showed a four millimeter stone in the distal common bile
duct.
The patient underwent an ERCP for stone removal.
The major papilla appeared normal (Figure 1A). Multiple
cannulation attempts resulted in repeat pancreatograms
(Figure 1B). The major papilla was re-examined, and what
originally was thought to be the minor papilla was found
to be located at the roof of the major papilla (Figure 1C).
This appearance raised the possibility of two separated
orifices of the bile duct and the main pancreatic duct,
which independently drain with a separation of 10 mm.
Indeed, that was confirmed after cannulation of the bile
duct through the second orifice (Figures 1D and E). Biliary sphincterotomy was preformed (Figure 1F) and the
biliary stone was easily extracted. Rectal indomethacin
was given as a prophylactic measure for prevention of
post-ERCP pancreatitis[1]. The patient later underwent a
cholecystectomy, and her hospital course was uneventful.

could be accomplished through either orifice independently[4,5]. Endoscopists should be aware of this rare variant because late recognition can result in unnecessary manipulation and contrast injections of the main pancreatic
duct. Fortunately, our patient did not develop post-ERCP
pancreatitis. Furthermore, inability to recognize this anatomic variant can lead to biliary cannulation failure.

DISCUSSION

Imaging diagnosis

COMMENTS
COMMENTS
Case characteristics

This case demonstrates a rare endoscopic finding of papilla during endoscopic
retrograde cholangiopancreatography.

Clinical diagnosis

A non-union of the bile duct and pancreatic duct opening causes two separate
orifices.

Differential diagnosis

The confirmation of two separate ampullary structures can differentiate double
major papillae of Vater from other diagnoses.

Laboratory diagnosis

Cannulation of both orifices can prove that they are the openings of the common bile duct and the pancreatic duct.
Cannulation of the cranial orifice shows cholangiogram, whereas cannulation of
the caudal orifice shows pancreatogram.

Drainage of the main pancreatic and bile duct as two
separate orifices is a recognized, but very rare anatomical
variant. It is also referred to as double major papillae. The
two separate openings are usually not apparent without
close inspection[2]. The cranial orifice communicates with
the common bile duct and the caudal orifice communicates with the duct of Wirsung[3]. Double papilla of Vater
cannulation of the common bile duct and pancreatic duct
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Pathological diagnosis

Cannulation of each orifice can evaluate the biliary or pancreatic abnormality.

Treatment

Therapeutic interventions by endoscopic retrograde cholangiopancreatography
(ERCP) can be performed after proper cannulation.

Related reports

A literature search revealed only a few documented cases of double papillae of
Vater.
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Term explanation

Double major papillae of Vater are separate drainages of the common bile duct
and the pancreatic duct. The cannulation of the common bile duct and pancreatic duct can be achieved through either orifice independently.

2

Experiences and lessons

The unnecessary pancreatograms are associated with increased risk for postERCP pancreatitis. Fortunately, the patient did not develop post-ERCP pancreatitis.

3

Peer review

Careful inspection of the ampulla finding the two openings can lead to appropriate cannulation of the common bile duct and pancreatic duct through either
orifice independently.

4
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Core tip: Patients with immunoglobulin G4-related sclerosing cholangitis (IgG4-SC) associated with autoimmune hemolytic anemia (AIHA) have not been reported
previously. Many patients with IgG4-SC have autoimmune pancreatitis (AIP) and respond to steroid treatment. However, isolated cases of IgG4-SC are difficult
to diagnose. We describe our experience with a patient
who had IgG4-SC without AIP in whom the presence of
AIHA led to diagnosis.
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com/1007-9327/full/v20/i26/8740.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i26.8740

Abstract
To our knowledge, patients with immunoglobulin G4related sclerosing cholangitis (IgG4-SC) associated with
autoimmune hemolytic anemia (AIHA) have not been
reported previously. Many patients with IgG4-SC have
autoimmune pancreatitis (AIP) and respond to steroid
treatment. However, isolated cases of IgG4-SC are
difficult to diagnose. We describe our experience with
a patient who had IgG4-SC without AIP in whom the
presence of AIHA led to diagnosis. The patient was a
73-year-old man who was being treated for dementia. Liver dysfunction was diagnosed on blood tests at
another hospital. Imaging studies suggested the presence of carcinoma of the hepatic hilus and primary
sclerosing cholangitis, but a rapidly progressing anemia
developed simultaneously. After the diagnosis of AIHA,
steroid treatment was begun, and the biliary stricture
improved. IgG4-SC without AIP was thus diagnosed.

WCCR|www.wjgnet.com

INTRODUCTION
Immunoglobulin G4-related sclerosing cholangitis (IgG4SC) was first reported in Japan and refers to sclerosing
cholangitis of unknown cause, characterized by increased
serum IgG4 levels and fibrosis associated with marked
infiltration of local lesions by lymphocytes and IgG4positive plasma cells[1]. Recently, “Clinical Diagnostic Criteria of IgG4-related Sclerosing Cholangitis 2012” have
been reported[2]. Many patients with IgG4-SC have autoimmune pancreatitis (AIP) and respond to steroid treatment[3]. It can be difficult to differentially diagnose IgG4-
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SC from conditions such as primary sclerosing cholangitis
(PSC) and biliary cancer, particularly in patients who have
IgG4-SC alone. We describe our experience with a patient
who had IgG4-SC without AIP in whom the presence of
autoimmune hemolytic anemia (AIHA) led to diagnosis.
To our knowledge, patients with IgG4-SC and AIHA
have not been reported previously, suggesting that such
cases are extremely rare.

Table 1 Laboratory data
Initial
At time of After steroid
presentation cholangitis treatment
White blood cells (× 109/L)
Red blood cells (× 1012/L)
Hemoglobin (g/L)
Hematocrit
Platelets (× 109/L)
Reticulocytes
Haptoglobin (mg/L)
Total bilirubin (µmol/L)
Direct bilirubin (µmol/L)
Aspartate aminotransferase
(IU/L)
Alanine aminotransferase
(IU/L)
Alkaline phosphatase (IU/L)
γ-Glutamyl transpeptidase
(IU/L)
Lactate dehydrogenase (IU/L)
C-reactive protein (nmol/L)
IgG (g/L) (NR 8.7-17.0)
IgG4 (g/L) (NR 0.048-1.05)
Carbohydrate antigen 19-9
(U/mL)

CASE REPORT
The patient was a 73-year-old man who was receiving
treatment for dementia. Liver dysfunction was diagnosed
on blood tests performed at another hospital. The family history was not relevant to the current disorder. The
patient was not a smoker and did not drink alcohol and
had no physical abnormalities or symptoms. The results
of blood tests are shown in Table 1. The serum aspartate aminotransferase, alanine aminotransferase, alkaline
phosphatase, and γ-glutamyl transpeptidase levels were
elevated, but there was no evidence of jaundice. The
IgG (18.0 g/L) and IgG4 (2.3 g/L) levels were also high.
Abdominal ultrasonography showed wall thickening in
the region extending from the common bile duct to the
intrahepatic bile duct (Figure 1). Contrast-enhanced,
early-phase computed tomography showed wall thickening with contrast enhancement in the region from the
upper biliary tract to the intrahepatic bile duct and strong
contrast enhancement in the hepatic parenchyma in the
portal region (Figure 2). Endoscopic retrograde cholangiopancreatography (ERCP) revealed no abnormalities of the pancreatic ducts. Imaging studies of the bile
ducts showed dilation after a confluent stricture, with no
strictures of the lower common bile duct. However, findings consistent with a “band-like stricture” and “beaded
appearance,” frequently associated with PSC (Figure 3),
were evident. Initially, hilar cholangiocarcinoma and PSC
were suspected. Cytologic examination of bile specimens
obtained at the time of ERCP and biliary brush cytology
showed no clinically significant findings of malignancy.
The patient was therefore observed while receiving
ursodeoxycholic acid, and liver dysfunction transiently
improved. However, obstructive cholangitis developed
after about 3 mo, and a biliary stent was placed to drain
the biliary tract. Subsequently, jaundice worsened with a
high direct bilirubin level, and anemia progressed (Table
1). Although the patient had jaundice with a very high
direct bilirubin level, he had a positive direct Coombs test
with a high reticulocyte count, a low haptoglobin level,
and an elevated lactate dehydrogenase level. AIHA was
thus diagnosed. Prednisolone (1 mg/kg per day, 60 mg)
was administered, and the anemia as well as the jaundice
gradually improved (Table 1). ERCP images obtained 1
mo after starting steroid therapy are shown in Figure 4.
The biliary stricture at the portal region had markedly
improved. The biliary images, elevated serum IgG4 level,
and response to steroid treatment met the diagnostic criteria for a probable diagnosis of IG4-SC according to the
“Clinical Diagnostic Criteria of IgG4-related Sclerosing
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Figure 1 Abdominal ultrasonograms, showing wall thickening in the region extending from the upper bile duct (A) to the intrahepatic bile duct (B).

Cholangitis 2012,” and IgG4-SC was thus diagnosed.

DISCUSSION
A literature search of the PubMed/MEDLINE and
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Figure 2 Early-phase, abdominal computed tomographic scans, showing wall thickening with a contrast effect in the region from the upper biliary tract to
the intrahepatic bile duct (arrows) and a strong contrast effect mainly in the hepatic parenchyma in the portal region (circle).

A

B

C

D

Figure 3 Endoscopic retrograde cholangiopancreatography images obtained before treatment. A: There were no abnormalities of the pancreatic ducts; B: Images of the right bile duct showed stricture and simple dilation after a relatively long confluent stricture (arrows), with no strictures of the lower common bile duct (circle);
C, D: A band-like stricture was found in the left bile duct (circle), and a beaded appearance was seen from the upper bile duct to the left hepatic duct (arrows).

Embase databases indicated that cases of IgG4-SC associated with AIHA have not been reported previously.
Many patients with IgG4-SC have AIP and respond to
steroid therapy. In patients who have IgG4-SC alone, it is
particularly difficult to differentiate IgG4-SC from PSC
and biliary cancer, making the diagnosis challenging. We
described our experience with a patient who had IgG4SC without AIP in whom the presence of AIHA led to
diagnosis. Clinically, IgG4-SC is characterized by jaundice
leading to diagnosis as well as stricture of the lower bile
duct on imaging studies of the biliary tract. Our patient
initially presented with liver dysfunction, with no evidence of jaundice on blood tests, and had no findings
suggesting AIP or stricture of the lower bile duct on

WCCR|www.wjgnet.com

imaging studies. Blood tests at initial presentation showed
an elevated serum IgG4 concentration (Table 1). There
was a time lag of about 1 wk until the results of specialized tests became available. IgG4-SC is characterized by
elevated serum IgG4 levels, but elevated levels may also
be found in PSC. Boonstra et al[4] reported that the IgG4/
IgG1 ratio is useful for differentiating IgG4-SC from
PSC. However, the IgG4/IgG1 ratio was unavailable
because we did not measure serum IgG1 levels. Cholangiographic images in our patient were consistent with
type 4 IgG4-SC according to the classification proposed
by Nakazawa et al[5,6] and are thus very rarely encountered.
These atypical clinical and imaging findings made diagnosis very difficult.
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immunoglobulin G4-related sclerosing cholangitis (IgG4-SC) in a patient without
autoimmune pancreatitis (AIP).

Differential diagnosis

It can be difficult to differentially diagnose IgG4-SC from conditions such as
primary sclerosing cholangitis (PSC) and biliary cancer, particularly in patients
who have IgG4-SC alone.

Laboratory diagnosis

The serum IgG, IgG4, aspartate aminotransferase, alanine aminotransferase,
alkaline phosphatase, and γ-glutamyl transpeptidase levels were elevated, but
there was no evidence of jaundice.

Imaging diagnosis

Endoscopic retrograde cholangiopancreatography (ERCP) revealed no abnormalities of the pancreatic ducts, and imaging studies of the bile ducts showed
dilation after a confluent stricture, with no strictures of the lower common bile
duct.

Figure 4 Endoscopic retrograde cholangiopancreatography image obtained after steroid treatment, showing that the biliary stricture situated
mainly in the portal region had markedly improved.

Pathological diagnosis

Cytologic examination of bile specimens obtained at the time of ERCP and biliary brush cytology showed no clinically significant findings of malignancy.

Treatment

Prednisolone (1 mg/kg per day, 60 mg) was administered, and the anemia as
well as the jaundice gradually improved.

AIHA is a disease that responds to steroid treatment,
but can be associated with connective-tissue diseases
such as systemic lupus erythematosus, autoimmune lymphoproliferative syndrome, common variable immune
deficiency, and hematologic diseases such as chronic
lymphocytic leukemia[7]. Several patients with PSC and
AIHA have been reported on[8-11], but to our knowledge
patients with IgG4-SC associated with AIHA have not
been documented previously. In AIHA, IgG antibodies
bound to erythrocyte membranes might be identified by
IgG Fc receptors of phagocytes and phagocytized. IgG
Fc receptors of phagocytes are specific for IgG1 and
IgG3 and essentially show no activity for IgG2 or IgG4.
Phagocytes have receptors for complement C3b, whereas
IgG4 has been reported to lack complement activation
activity[12-14]. These findings suggest that IgG4 does not
contribute to the development of AIHA. Our patient
probably had one of the many potential combinations
of autoimmune disorders. In other words, congenital or
acquired factors may have caused autoimmune disorders
in our patient, resulting in the simultaneous development
of IgG4-SC and AIHA.
In our patient, difficulty was encountered in the diagnosis of biliary stricture seen mainly in the portal region,
and treatment was required for a rapidly progressing anemia. There was no response to transfusion therapy. Because the patient had a positive direct Coombs test, and
the results of blood tests supported a diagnosis of hemolysis, AIHA was diagnosed. Steroid therapy was started
to treat AIHA, and the biliary lesions improved relatively
promptly, indicating a diagnosis of IgG4-SC. At the time
of this writing, 18 mo after the onset of the current disorder, the patient is receiving 3 mg of prednisolone on
consecutive days, with no recurrence.

Related reports

In patients who have IgG4-SC alone, it is particularly difficult to differentiate
IgG4-SC from PSC and biliary cancer, making the diagnosis challenging. IgG4/
IgG1 ratio might be useful for distinguish PSC from IgG4-SC as reported by
Boonstra et al in Hepatology.

Term explanation

IgG4-SC was first reported in Japan and refers to sclerosing cholangitis of unknown cause, characterized by increased serum IgG4 levels and fibrosis associated with marked infiltration of local lesions by lymphocytes and IgG4-positive
plasma cells.

Experiences and lessons

In the patient, the presence of AIHA led to the diagnosis of IgG4-SC unassociated with AIP.

Peer review

To our knowledge, patients with IgG4-SC and AIHA have not been reported
previously, suggesting that such cases are extremely rare. In patients who have
IgG4-SC alone, it is particularly difficult to differentiate IgG4-SC from PSC and
biliary cancer, making the diagnosis challenging. Boonstra et al reported that
the IgG4/IgG1 ratio is useful for differentiating IgG4-SC from PSC. However,
the IgG4/IgG1 ratio was unavailable because we did not measure serum IgG1
levels. The authors described their experience with a patient who had IgG4-SC
without AIP in whom the presence of AIHA led to diagnosis.
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INTRODUCTION
Laparoscopic cholecystectomy (LC) is always considered
as the gold standard for cure of benign gallbladder disease. However, the widespread adoption of LC has led to
an increased frequency of bile duct injuries (BDIs), which
are difficult to manage and may induce a series of serious
complications[1-3]. Accessory hepatic duct, a malformation of high-location biliary tract, is infrequently found
but often induces BDI during LC[4,5]. BDI combined with
accessory hepatic duct is still seldom reported and the
treatment is controversial. Therefore, we investigated the
management strategies for BDI combined with accessory
hepatic duct during LC through case studies.

Abstract
Bile duct injuries (BDIs) are difficult to avoid absolutely
when the biliary tract has a malformation, such as accessory hepatic duct. Here, we investigated the management strategies for BDI combined with accessory
hepatic duct during laparoscopic cholecystectomy.

CASE REPORT
Eleven cases of BDI (0.23% in all 4820 cases with LC)
occurred during LC from January 2001 to December
2008 in our institution. Four cases combined with accessory hepatic duct were enrolled in our study, and the
incidence of accessory hepatic duct was 36.4% in all BDI
cases (4/11).

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Bile duct injuries; Accessory hepatic duct;
Laparoscopic cholecystectomy; Management strategies;
Hepatoenterostomy

Case 1
BDI was recognized during the operation and management was performed by LC. Right hepatic duct and accessory hepatic duct were transected close to the liver
tissue, and the left hepatic duct was torn about 10 mm
from the liver tissue. Common hepatic duct injury was
also confirmed in this case.
After dissociation of connective tissue from the porta

Core tip: We reviewed the management strategies of
four cases of bile duct injuries during laparoscopic cholecystectomy because of accessory hepatic duct. The
results will help surgeons select the appropriate treatment strategy.
Original sources: Ren PT, Lu BC, Yu JH, Zhu X. Management
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Figure 1 Diagrammatic sketch of Case 3 before and after management. A: BDI was recognized during the operation, four bile ducts were transected (including
left hepatic duct, right hepatic duct, and two accessory hepatic ducts); B: An accessory bile duct was ligated and a Roux-en-Y hepatojejunostomy was performed to
manage BDI. BDI: Bile duct injuries.

hepatis, we inserted a 2.5-mm silicone tube into the left
hepatic duct and fixed it with an absorbable ligature. One
of the transverse arms of a 12Fr T tube was inserted into
the right hepatic duct with internal fixation. The injured
accessory hepatic duct was sheared at the level of the hepatic capsule. A Roux-en-Y hepatojejunostomy was performed among the jejunum, fascia of the porta hepatis,
and portal vein sheath. The silicone tube and T tube (the
other arm was inserted into the jejunum) were led out of
the jejunum about 15 cm from the anastomosis. Eleven
weeks after the operation, the silicon tube was slipped
off by self-motion. Eighteen weeks after the operation,
the T tube was removed, and liver function was normal.
Postoperative recovery was uneventful and the patient
recovered well during 4 years follow-up.

In this case, the injured bile ducts were slim around
the porta hepatis and one of the accessory hepatic ducts
arose from the hepatic duct bifurcation. The posterior
wall of the left hepatic duct and common bile duct were
repaired and an accessory bile duct was ligated (Figure
1B). Three silicon tubes (2-2.5 mm) were inserted into
the left hepatic duct, right hepatic duct, and another accessory bile duct as stents (Figure 1B). The anterior wall
was repaired using a round ligament. Recovery of the
patient was uneventful. Cholangiography demonstrated a
dilated left hepatic duct with a narrow right hepatic duct,
but without bile leakage. Liver function tests revealed
slightly elevated enzyme levels and bilirubin during 20 mo
follow-up, therefore, bile duct stricture was diagnosed.
The patient underwent a Roux-en-Y hepatojejunostomy
instead of cholangioenterostomy because of conglutination after laparotomy. At 12 mo after the operation, liver
function became normal, without any symptoms.

Case 2
BDI was recognized during the operation and management was performed by LC. The right hepatic duct and
accessory hepatic duct that arose from the left branch of
the bifurcation of the hepatic duct were transected. Left
hepatic duct and common hepatic duct were torn.
The management was similar to Case 1, except for a
3-mm silicon tube instead of the T tube. The two silicon
tubes drained well after the operation. However, the patient suffered from bile leakage from 3 d after surgery.
At 16 d after the operation, the abdominal drain became
clear. Six months post-surgery, both the silicon tubes
were removed, and liver function became normal. The
patient recovered well during 2 years follow-up.

Case 4
BDI was diagnosed at 5 d postoperatively and a second
operation was performed. The right hepatic duct and accessory hepatic duct were transected. The common bile
duct, common hepatic duct and left hepatic duct were all
torn.
The posterior wall of the common bile duct, common hepatic duct, left hepatic duct and right hepatic duct
were repaired in the second operation. A 3.5-mm silicon
tube was inserted into the left hepatic duct, and two arms
of a 12Fr T tube were inserted into the right hepatic duct
and accessory bile duct as a stent. Both drainage tubes
were led out of the common bile duct. The anterior wall
of the bile duct was repaired with a round ligament and
enfolded with epiploon. Bile leakage was diagnosed at 5
d after the second operation, improved at 23 d, and the
abdominal drain was removed at 36 d after the second
operation. Ten months later, postoperative cholangi-

Case 3
BDI was recognized during the operation and management was performed by converting to laparotomy. The
right hepatic duct and two accessory hepatic ducts were
transected respectively. The common bile duct, common
hepatic duct and left hepatic duct were all torn (Figure 1A).
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ography showed no serious problem except for mild
stricture of the right hepatic duct. Alkaline phosphatase,
γ-glutamyltransferase and bilirubin were slightly elevated
and returned to normal at 2 years post-surgery.

bile duct.
Round ligament was recognized as an ideal method to
repair biliary tract wall in our study (Cases 3 and 4). Although bile duct stricture occurred after 20 mo because
of scarring around the anastomosis in Case 3, the problem was resolved by hepatoenterostomy and achieved a
good outcome. Some studies have suggested the use of a
stent in the bile duct stump[9]. Proponents of this method
state that the drainage tube can support the bile duct and
reduce the incidence of stricture. We assume it is more
important to operate carefully, shear clear of the bile duct
stump, and remove the injured bile duct. The healthy
bile duct stump can be preserved in the bowel cavity,
thus scarring or inflammation around the anastomosis
has only a mild influence on it. Experienced hepatobiliary surgeons appear to be necessary to ensure optimal
results. Bile duct stumps surrounded with hepatic tissue
ensure that the anastomosis is tension free.
BDI with accessory hepatic duct is difficult to avoid
absolutely, but it can be managed with appropriate treatment. We have described four cases of BDI combined
with accessory hepatic duct in an 8-year period in a total
of 4820 cases, which suggest management strategies for
this special high-location BDI. We conclude that hepatoenterostomy combined with morioplasty with round
ligament, may be an option to consider in life-threatening
injuries involving the hepatic duct bifurcation and accessory hepatic duct.

DISCUSSION
High-location BDI is a serious complication of LC and
anatomic malformation is an important risk factor for
it. In our experience, BDI combined with accessory bile
duct were seen in 4/11 (36.4%) bile duct ligation cases
and 4/4820 (0.083%) of all LC cases, which is similar
to other reports[6,7]. Anatomic abnormality of the bile
ducts, acute or chronic cholecystitis, and lack of experience were important causes in all our cases. The hepatic
ducts of patients who have accessory hepatic ducts are
always thinner and longer than those of patients who
have a typical anatomical structure. It is always difficult
for surgeons to identify cystic ducts, hepatic ducts and
accessory hepatic ducts. Moreover, changes in anatomical structure, tissue adhesion and hemorrhage during
surgery, which were induced by acute cholecystitis (Cases
1 and 2), or chronic but repeating cholecystitis (Case 4),
were other key causes of bile duct dissociation and injury.
Even more remarkably, the high-location BDI combined
with accessory bile duct is always difficult to repair and
reoperation is unavoidable if early repair fails.
No doubt, experience and adept practice are effective
approaches to avoid BDI, but are they enough? Accessory hepatic duct is always ignored when Calot’s triangle
is difficult to divide, especially in cases with severe adhesion, stone impact, atrophy, and Mirrizzi syndrome[6].
Furthermore, the right and left hepatic ducts are usually
narrower but longer when accessory bile ducts arise (as in
Case 3). Therefore, it is important to establish a standard
management for BDI combined with accessory hepatic
duct during LC.
Early diagnosis is the first step of management for
BDI[7]. It is necessary for surgery to exam if there is bile
escaping from the fossa of the gallbladder, and if there
is another duct in the excision apart from the cystic
duct. Intraoperative cholangiography is another effective
method for early detection of BDI. After surgery, some
symptoms must be paid attention, such as obstructive
jaundice excluded residual stones in the bile duct, bile
leakage from the abdominal drain, severe abdominal pain,
and postoperative bile peritonitis is diagnosed by peritoneocentesis. All of these demonstrate BDI and require
treatment.
Routine end-to-end hepatoenterostomy or other similar methods may not be enough for cure of BDI combined with accessory bile duct, because of postoperative
bile duct narrowing and technical difficulty[8]. In our opinion, a Roux-en-Y hepatojejunostomy with internal drainage performed in one-stage is the preferred management
strategy (Cases 1 and 2). The advantage of this procedure
is that repair of proximal BDI is possible regardless of
the accessory bile duct and the size or site of the injured
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Case characteristics

Bile duct injuries (BDIs) are difficult to avoid absolutely when the biliary tract
has a malformation, such as an accessory hepatic duct.

Clinical diagnosis

Symptomatic cases may be diagnosed in which abnormal bile flow is found
during the operation, and abdominal pain, jaundice, and abnormal liver function
are found after surgery.

Differential diagnosis

With the aid of magnetic resonance cholangiopancreatography (MRCP), BDIs
can be distinguished from bile duct truncation.

Laboratory diagnosis

Abnormal liver function may be found after surgery.

Imaging diagnosis

MRCP revealed bile duct truncation.

Treatment

Hepatoenterostomy combined with morioplasty with a round ligament, may be
an option to consider in injuries involving the hepatic duct bifurcation and accessory hepatic duct.

Experiences and lessons

High-location BDI is difficult to avoid absolutely, but it can be managed with appropriate treatment. Hepatoenterostomy combined with morioplasty with round
ligament, may be an option to consider in life-threatening injuries involving the
hepatic duct bifurcation and accessory hepatic duct.

Peer review

High-location BDIs are difficult to avoid absolutely, and experience is needed
for hepatobiliary surgeons.
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Benign giant-cell tumor of the common bile duct: A case
report
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De-Hong Lu
months after the operation, the patient was still alive
and had no recurrence. The interest of this case lies in
the rarity of this entity, the difficulty of preoperative diagnosis, and this tumor’s possible confusion with other
malignant tumors.

Dan-Dan Wang, Liang-Hong Teng, Yan-Ni Sun, Wei Gao,
Lei-Ming Wang, De-Hong Lu, Department of Pathology, Xuanwu Hospital, Capital Medical University, Beijing 100053,
China
Ya-Min Zheng, Yue-Hua Wang, Fei Li, Department of General Surgery, Xuanwu Hospital, Capital Medical University,
Beijing 100053, China
Author contributions: Wang DD and Zheng YM contributed
equally to this study; Sun YN and Lu DH designed the study;
Teng LH, Wang YH and Li F collected the patient’s clinical
data; Gao W and Wang LM performed the experiments; Wang
DD and Zheng YM analyzed the data and wrote the manuscript.
Correspondence to: Dr. De-Hong Lu, Department of Pathology, Xuanwu Hospital, Capital Medical University, No. 45,
Changchun Street, Xicheng District, Beijing 100053,
China. ludehong05@sina.com
Telephone: +86-10-83198610 Fax: +86-10-63042809
Received: March 5, 2014
Revised: May 7, 2014
Accepted: August 13, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Giant-cell tumor; Common bile duct; CD163;
Surgical resection
Core tip: In visceral organs, different types of carcinomas, such as anaplastic spindle- and giant-cell carcinomas of the gallbladder and extrahepatic bile duct, may
contain a variable number of osteoclast-like giant cells.
It is crucial to separate those carcinomas with osteoclast-like giant cells from giant-cell tumors because of
their striking differences in prognosis. This case report
represents the fifth case of a primary giant-cell tumor
of the common bile duct in the English-language literature. We also review several reported cases to summarize clinical information about this rare tumor.

Abstract
Primary giant-cell tumors rarely arise in the common
bile duct. We herein report a case of primary giantcell tumor of the common bile duct. The patient was
an 81-year-old male who was diagnosed with a welldefined 1.2-cm mass projecting into the lumen of the
middle common bile duct. Excision of the gallbladder
and extrahepatic bile duct and a Roux-en-Y cholangiojejunostomy were performed. Histologically, the tumor
had no association with carcinomas of epithelial origin
and was similar to giant-cell tumors of the bone. The
tumor consisted of a mixture of mononuclear and multinucleated osteoclast-like giant cells. The mononuclear
cells showed no atypical features, and their nuclei were
similar to those of the multinucleated giant cells. CD68
was expressed on the mononuclear and multinucleated
osteoclast-like giant cells, whereas CD163 immunoreactivity was restricted to the mononuclear cells. Six
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INTRODUCTION
Giant-cell tumors of the bone are a relatively common
type of proliferative neoplasm. Extraosseous giantcell tumors with histological features similar to those
occurring in the bone are rare, and these tumors have
been described at several sites including the soft tissues,
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Figure 1 Preoperative images showing the tumor (arrows). A: Non-enhanced upper-abdominal coronal computed tomography demonstrating a 1.2-cm mass
in the middle of the common bile duct; B: Intravenous administration of contrast medium showing mild enhancement of the tumor; C: T2–weighted magnetic resonance image showed that the tumor had a relatively well-defined border; D: Magnetic resonance cholangiopancreatography image revealed stenosis of the common bile duct.

mediastinum, larynx, thyroid, and skin[1-6]. Benign giant
cell tumors of the extrahepatic biliary tree are extremely
rare and under-recognized. A primary giant-cell tumor
of the extrahepatic biliary tree was first recognized as a
biologically benign neoplasm by Albores-Saavedra et al[7]
in 2006. To our knowledge, the case that we are reporting is the fifth case of a primary giant-cell tumor of the
common bile duct in the English-language literature. We
also review several reported cases to summarize clinical
information about this rare tumor.

5.41 μmol/L; γ-glutamate transaminase, 56 IU/L; and
carcinoembryonic antigen, 1.89 ng/mL. A computed
tomography (CT) scan of the abdomen revealed a dilated common bile duct, with a 1.2-cm mass projecting
into the lumen of the middle common bile duct, causing
nearly complete obstruction (Figure 1A). Intravenous
administration of contrast medium showing mild enhancement of the tumor (Figure 1B). Magnetic resonance imaging (MRI, Figure 1C) and magnetic resonance
cholangiopancreatography (MRCP, Figure 1D) revealed
stenosis of the common bile duct. The tumor had a relatively well-defined border. Additionally, the gallbladder
was markedly distended. A clinical diagnosis of carcinoma was suspected.
After a multidisciplinary review, the patient was offered surgical resection of the lesion. Excision of the
gallbladder and extrahepatic bile duct and a Roux-en-Y
cholangiojejunostomy were performed. At laparotomy,
gallbladder enlargement and widened proximal bile duct
were found, and there was no evidence of an extraductal
tumor or lymphadenopathy.
Postoperative gross pathology revealed a 1.5 cm × 0.6
cm × 0.6 cm polypoid lesion in the middle of the common bile duct. The tumor tissue was characterized as
hemorrhage (Figure 2).
Microscopically, the tumor was polypoid, showed

CASE REPORT
An 81-year-old male presented at our hospital with a
complaint of general fatigue and abdominal dull pain for
a month. His medical history included high blood pressure and cerebrovascular disease. Physical examination
revealed slight jaundice and scleral icterus. His abdomen was flat and soft, and percussion pain was found
in the hepatic region. The results of laboratory tests,
including a complete blood count and measurements of
serum amylase, glucose, electrolytes and liver and kidney
function, were normal. The level of the tumor marker
carbohydrate antigen 19-9 (CA19-9) was normal (13.87
U/mL). The level of alanine aminotransferase was 34
IU/L; total bilirubin, 14.76 μmol/L; direct bilirubin,
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DISCUSSION
Giant-cell tumors of the bone are distinct neoplasms
with a characteristic histological appearance of mononuclear stromal cells and a varying number of multinucleated giant cells. Although uncertainty still exists as to the
origin of the tumors, several authors have suggested a
mesenchymal origin and have considered mononuclear
cells to be the principal cell in these tumors. Multinucleated cells are thought to always be benign, whereas the
presence of mononuclear giant cells is used to separate
benign giant-cell tumors from malignant ones.
Extraosseous tumors containing osteoclast-like giant cells have been described at several sites in the body.
Giant-cell tumors of the extrahepatic biliary tree are
extremely rare and were first described by Albores-Saavedra et al[7] as biologically benign neoplasms. To the best
of our knowledge, only six cases have been reported to
date, among which four were located at the common bile
duct, and the other two were located at the cystic duct
and gallbladder, respectively[7-9]. In the extrahepatic bile
duct, giant-cell tumors usually lead to obstruction and
can be confused with carcinoma preoperatively based on
clinical and imaging studies. In our case, carcinoma of
the common bile duct was also suspected preoperatively.
The vast majority of giant cell tumors of soft tissues
have a benign clinical course[10], and the previous articles
describing 4 patients with giant-cell tumors of the common bile duct suggested that they were benign tumors.
None of the patients developed recurrence or metastatic
disease. Thus, the best therapeutic option should be a
conservative surgical resection with free surgical margins
whenever possible.
Among those four previously reported giant-cell tumors of the common bile duct, three were treated using
Whipple procedure, and the other one was treated by
pylorus-preserving pancreas-head resection and pancreaticogastrostomy. In our case, the tumor was located in the
middle of the common bile duct, and it had a relatively
well-defined border, thus excision of the gallbladder and
extrahepatic bile duct and a Roux-en-Y cholangiojejunostomy were adopted. Pathology analysis revealed that all
margins were free of tumor, suggesting that the surgical
treatment was enough for the patient. The clinical and
pathological features of the cases of giant-cell tumors
of the common bile duct published in the literature are
shown in Table 1.
The differential diagnosis of giant-cell tumor of the
common bile duct includes metastatic giant cell tumor
of the bone, anaplastic spindle- and giant-cell carcinomas with osteoclast-like giant cells, and malignant fibrous histiocytoma.
Grossly as well as histologically and immunohistochemically, giant cell tumor seems identical to its bony
counterpart. Its characteristic brown color is described
frequently in reports dealing with macroscopic features

Figure 2 Resected specimen revealed a polypoid lesion (arrows) in the
middle of the common bile duct.

a vaguely nodular pattern and infiltrated into the wall
(Figure 3A). The nodules consisted of conspicuous proliferation of two morphological components, including
an abundance of multinucleated osteoclast-like giant
cells and a relatively homogeneous population of round
to polygonal mononuclear cells (Figure 3A and B). The
quantity and quality of the giant cell component were
similar to those identified in primary giant cell tumors
of the bone. The mononuclear cells had oval or round
vesicular nuclei with small and medium-sized nucleoli.
No mitotic figures were found. The nuclei of the giant cells were similar to those of the mononuclear cells.
The cytoplasm was slightly basophilic. Areas of redcell extravasation were common, but there was no cystic
degeneration, osteoid, or bone formation. Vascular invasion was not identified. A small amount of pancreatic
tissue was found around the common bile duct.
Immunohistochemically, all cells except for the remaining epithelium of the bile duct were cytokeratin
negative. No epithelial elements were observed in association with the mononuclear and multinucleated giant cells, as confirmed by negative immunostaining for
epithelial markers, such as cytokeratins (including CK,
CK7, CK20, and CK19) (Figure 3C) and EMA. CD68
(Figure 3D) and Vimentin showed strong granular immunoreactivity in both mononuclear and multinucleated
osteoclast-like giant cells. In contrast, strong CD163 immunoreactivity was restricted to the mononuclear cells,
not in the multinucleated giant cells (Figure 3E). Moreover, the mononuclear cells had an average Ki67 index
of 10%-20% (Figure 3F). No vascular invasion was
observed in the specimen. There were no adenoma-like
structures. Based on these findings, the lesion was consistent with a diagnosis of a benign giant-cell tumor of
the common bile duct. All margins were free of tumor.
There were no postoperative complications. The patient recovered smoothly and was discharged on postoperative day 8. No adjuvant chemotherapy was required.
The tumor exhibited no signs of recurrence or metastatic spread after six months of follow-up.
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Figure 3 Photomicrographs showing the general appearance of the tumor. A: Hematoxylin and eosin (HE) staining. A vague nodular pattern in the tumor and the
normal surface epithelium of the common bile duct are observable. Note the infiltration into the wall; B: Mononuclear cells were mixed with multinucleated osteoclastlike giant cells. There was no cytologic atypia or mitotic figures, red-cell extravasation was present; HE staining; C: Tumor cells showing negative staining for CK19
compared with the remaining normal bile duct; D: Mononuclear cells and multinucleated giant cells showing strong cytoplasmic immunoreactivity for CD68; E: Granular cytoplasmic immunoreactivity for CD163 was restricted to the mononuclear cells; F: The mononuclear cells had an average Ki67 index of 10%-20%.

of giant cell tumor of the bone. Giant cell tumor of the
soft tissue is devoid of atypia, pleomorphism, and atypical mitosis. This diagnosis of a giant-cell tumor of the
common bile duct was considered primarily because no
sign of another tumor could be found. In the reported
cases of benign giant-cell tumors of the extrahepatic
biliary tree, mononuclear cells have been described as
uniform, with no atypia and a low mitosis rate, cytokeratin negativity, and CD163 expression[7]. In our patient,
we found similar pathological findings. All of the tumor
cells were completely negative for epithelial markers
compared with the remaining normal bile duct while being positive for CD68 and CD163.
Anaplastic spindle and giant-cell carcinomas with osteoclast-like giant cells in the bile duct can also show numerous giant cells that may simulate giant-cell tumors[7].
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However, anaplastic spindle and giant-cell carcinomas
with osteoclast-like giant cells display marked atypia and
mitotic figures and these carcinomas are focally cytokeratin positive and CD163 negative. The separation of
giant-cell tumors from other malignant tumors is clinically relevant. To date, the tumor described here has
shown no signs of recurrence or metastatic spread after
6 mo of follow-up.
The origin and nature of these giant cells are subjects
of controversy. Three possibilities are usually considered:
(1) the lesion is a carcinoma in which the tumor cells
undergo a peculiar metaplasia; (2) the tumor arises from
the mesenchyme with the capacity to differentiate into
osseous tissues; or (3) the cells represent a host reaction
to a primary tumor. That is, histiocytes may be recruited
into the tumor by certain factors produced by the tumor
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Table 1 Clinical and pathological features of giant-cell tumors of the common bile duct
Patient

Ref.

Clinical presentation

No.
1

2

3

Albores-Saavedra et al[7] Jaundice, abdominal
pain, CBD obstruction detected by CT
and ERCP
Albores-Saavedra et al[7] Obstructive jaundice,
dilatation of CBD
detected by CT
Griglione et al[8]
Asymptomatic

4

Kolokotronis et al[9]

5

Wang et al (this study)

Abdominal pain,
high-grade stenosis
of the distal bile duct,
suspected distal
common bile duct
malignancy by ERCP
Slight jaundice and
scleral icterus

Patient age (yr)
/sex
56/M

60/M

60/M

Gross features

1.6 cm polypoid nodule Whipple procedure
with invasion of the bile
duct wall and obstruction of the lumen
1 cm polypoid nodule Whipple procedure
without infiltration of
the bile duct wall
1.5 cm polypoid lesion Whipple procedure

73/F

2.5 cm × 0.7 cm

81/M

1.5 cm × 0.6 cm × 0.6
cm polypoid lesion

and then may fuse to form multinucleated giant cells. In
accordance with previous reports, the giant cells present
in our patient showed immunohistochemical evidence of
histiocytic derivation and lacked evidence of epithelial
differentiation. These findings imply that the multinucleated giant cells and mononuclear stromal cells are a specialized form of macrophages.
In conclusion, giant-cell tumors of the common bile
duct are rare but distinctive benign entities. It is crucial
to differentiate benign giant-cell tumors of the common
bile duct from other malignant tumors because of their
different treatments and prognoses. Detailed cytologic
analysis and immunohistochemical staining can help to
clarify the diagnosis.

Related reports

COMMENTS
COMMENTS

2

Pylorus-preserving
pancreas-head resection and pancreaticogastrostomy

Follow-up
Alive and disease-free 4 yr
and 2 mo after surgery

No follow-up

Alive and disease-free 16
mo postoperatively
No follow-up

Excision of the gall- Alive and disease-free 6 mo
bladder and extraheafter surgery
patic bile duct and a
Roux-en-Y cholangiojejunostomy

The giant cells present in our patient showed immunohistochemical evidence of
histiocytic derivation and lacked evidence of epithelial differentiation.

Experiences and lessons

This case report represents the fifth case of primary giant-cell tumor of the common bile duct in the English-language literature. It is crucial to differentiate this
benign tumor from other carcinomas to avoid overtreatment.

Peer review

This article reports a rare case of a benign giant-cell tumor of the common bile
duct.
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Abstract
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Core tip: Intraductal papillary neoplasm of the bile duct
(IPNB) is a variant of bile duct carcinoma that is characterized by grossly visible lesions and better outcomes
compared with cholangiocarcinoma (CCA). Primary
sclerosing cholangitis (PSC) is considered to be a risk
factor for CCA. We report a 46-year-old woman who
presented with dilatation of the intrahepatic bile ducts
and mucin in the common bile duct. This is the first
case of PSC in which IPNB developed in the setting of
high-grade intraepithelial neoplasia.

We report a case of intraductal papillary neoplasm of
the bile duct (IPNB) that developed in a patient with
primary sclerosing cholangitis. A 46-year-old woman
was admitted to our hospital with obstructive jaundice.
The liver function tests demonstrated increased serum
liver enzyme levels. Computed tomography showed dilatation of the intrahepatic bile ducts. Abdominal ultrasonography revealed a highly echoic protruding lesion
in the posterior bile duct near the right lobe of the liver.
The lesion was suspected to be IPNB, but we were unable to confirm whether it was a carcinoma. A right
hepatectomy was performed, and this showed that the
dilated bile duct was filled with mucin and contained
several yellowish papillary tumors. Histologically, the
neoplastic biliary epithelium showed papillary growth in
the dilated lumen. The tumor was diagnosed as IPNB,
high-grade intraepithelial neoplasia secreting abundant
mucin. No recurrence has been detected 3 years after
surgery.

INTRODUCTION
According to the 2010 World Health Organization
(WHO) classification of tumors, there are two types of
precancerous/early cancer of the bile duct. The first type
is characterized by flat or micropapillary growth of atypical biliary epithelium and is known as biliary intraepithelial neoplasm. The other type is intraductal papillary neoplasm of the bile duct (IPNB) with malignant potential,
which is characterized histologically by prominent papillary growth of atypical biliary epithelium.
IPNB is characteristic of producing abundant mucin,
and clinically, it can cause biliary dilation, obstructive
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jaundice, and cholangitis. Furthermore, patients with
Primary sclerosing cholangitis (PSC) are known to be at
increased risk of developing cholangiocarcinoma (CCA).
Recent studies have demonstrated that CCA may arise
from premalignant lesions such as IPNB[1]. Here, we describe a case of IPNB developing in a patient with PSC.

A

CASE REPORT
A 46-year-old woman with an 8-year history of Behçet’s disease was hospitalized with obstructive jaundice. On admission, the liver function tests demonstrated increased
serum liver enzyme levels: aspartate aminotransferase,
104 U/I; alanine aminotransferase, 101 U/I; alkaline
phosphatase, 929 U/I; γ-glutamyl transpeptidase, 667
U/I; and total bilirubin, 2.2 mg/dL. The levels of tumor
markers, such as α-fetoprotein, CA 19-9, and carcinoembryonic antigen, were normal. Antibodies against hepatitis C virus and hepatitis B surface antigen were negative.
The indocyanine green clearance rate at 15 min was 5.4%.
Colonoscopy revealed inflammatory bowel disease unclassified (IBDu). Abdominal ultrasonography revealed
a highly echoic protruding lesion in a dilated posterior
bile duct of the right lobe (Figure 1A). Intraductal ultrasonography demonstrated low-echoic mucin in the common bile duct (Figure 1B). CT showed dilatation of the
intrahepatic bile ducts of the bilateral lobes and a papillary lesion in the posterior segment, which was poorly
enhanced with contrast. The right lobe atrophied from
410 g to 230 g (expected liver weight) over 18 mo, and
the left lobe became enlarged (Figure 2). Endoscopic retrograde cholangiography (ERC) showed a filling defect in
the common bile duct and narrowing of the intrahepatic
bile duct, creating asymmetry with a withered branch-like
appearance, compatible with PSC (Figure 3). Positron
emission tomography (PET) demonstrated no abnormal
accumulation of FDG (Figure 4). Based on a diagnosis
of IPNB, the patient underwent right hepatectomy. The
operation time was 501 min, and operative blood loss
was 778 mL. The right lobe was atrophic and the resected
liver volume was 122 g (Figure 5). Macroscopically, the
lumen of the intrahepatic bile duct was filled with mucin,
and there were several yellowish papillary tumors (Figure
6). Histologically, the epithelia of the dilated bile duct exhibited papillary tumors, which secreted abundant mucin.
In the subepithelial stroma, no ovarian-like mesenchymal
stroma was evident. The tumor was diagnosed as IPNB
on a background of high-grade intraepithelial neoplasia
with negative surgical margins, and the epithelial subtype
of IPNB was the intestinal type. Immunohistochemical
staining revealed that the tumor epithelia was positive for
cytokeratin (CK) 7, CK20, and mucin (MUC) 2, and negative for MUC5AC and MUC6 (Figure 7). In the parenchyma of the protuberant mass, no cells were positive for
CK7 or CK20 (Figure 8). Periductal concentric fibrosis
of the bile ducts (onion skin-like appearance) suggested
the presence of PSC (Figure 9). At 3 years after the operation, the patient had no signs of recurrence.
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Figure 1 Ultrasonogram demonstrating a hyper-echoic lesion (arrow) in
a dilated posterior bile duct of the right lobe (A), Intraductal ultrasonography demonstrates the presence of hypo-echoic material, that was considered likely to be mucin (B).

DISCUSSION
IPNB was first proposed as a distinct entity in the 2010
revision of the WHO classification of tumors of the
liver and intrahepatic bile duct[2,3]. Nakanuma et al[4] have
reported that IPNB is characterized by proliferation of
neoplastic epithelial cells with fibrovascular stalks in the
bile duct lumen, mucin hypersecretion, and considerable
dilatation or multilocular changes of the affected bile
ducts. IPNB frequently arises during a reactive change
in chronic biliary tract disease, such as PSC, intrahepatic
calculosis and hepatolithiasis[5]. It is difficult to make an
accurate preoperative diagnosis because of IPNB’s low
incidence and the lack of specificity in its clinical manifestation. The pathognomonic features of IPNB include
cholangiectasis and obstructive jaundice due to the production of a large quantity of mucin. This causes various
symptoms such as abdominal pain, pyrexia, anorexia and
vomiting. Laboratory analysis commonly reveals elevated
levels of hepatobiliary enzymes. Many cases are discovered during routine medical examination or follow-up for
other disorders, as most patients are negative for hepatitis
virus markers. US, CT, MRI, ERC, cholangioscopy and
IDUS are all useful for diagnosing tumor extension, involvement of the bile duct and the presence of mucin.
PSC is a chronic cholestatic syndrome of unknown
etiology characterized by fibrosing inflammatory destruction of the intrahepatic and/or extrahepatic bile
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Figure 2 Abdominal computed tomography scan shows expansion of the bilateral intrahepatic bile duct. The right lobe has atrophied and the left lobe is enlarged. A posterior branch has expanded in the shape of a cyst. A: 18 mo before surgery; B-E: Enhanced computed tomography (arrow: Middle hepatic vein).

A

B

Figure 3 Intrahepatic bile duct shows narrowing, which created asymmetry with a withered branch-like appearance (A) (arrow); Endoscopic retrograde
cholangiography shows a filling defect in the common bile duct (B) (arrow).

Figure 4 No area shows abnormal uptake of FDG (arrow).
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Figure 5 Right liver appears to be atrophic (arrow, demarcation line).
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Figure 6 Intrahepatic large bile duct in the right lobe is filled with mucin and shows several yellowish-tan papillary tumors (arrow).

A

B

C

D

E

F

G

Figure 7 Tumors have proliferated and have a partly papillary appearance. A: Secreting mucin into the parenchyma (arrow) (HE stain × 40); B: HE × 200; C: CK7
positive; D: CK20 positive; E: MUC2 positive; F: MUC5AC negative; G: MUC6 negative.

ducts[6]. It has been suggested that PSC may have some
involvement in stepwise progression to CCA via the
metaplasia-dysplasia-carcinoma sequence[7], and biliary
tract carcinogenesis may thus be a multistep process
resulting from chronic biliary inflammation. According
to one report, among 200 patients followed up for an

WCCR|www.wjgnet.com

average of 12.4 years, 107 (60%) had IBD, 8 (4.5%) had
IBDu and 13 (6.5%) had CCA[8]. Both PSC and Behçet’s
disease are associated with bowel lesions. To our knowledge, there has been no case report in which PSC and
Behçet’s disease coexisted. Although PSC is considered
to be a risk factor for CCA, the frequency of CCA in
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50.0 mm

Figure 8 Neoplastic cells were histologically classed as the intestinal
type. CK7 negative in the parenchyma (× 200).

Figure 9 Periductal concentric fibrosis of the bile ducts was present. Onion skin-like appearance, × 200.

patients with PSC has been reported to vary from 7% to
30%[1]. In a retrospective study of 100 consecutive orthotopic liver transplantations performed for PSC, Lewis
et al found 30 patients with CCA, and among the remaining 70 patients, 11 had papillary lesions[1]. No association
between the duration of PSC and the incidence of CCA
has been demonstrated[6].
In our present patient, IPNB developed on a background of PSC. Fortunately, IPNB was found at the
precancerous stage, due to clinical signs and symptoms
attributable to abundant mucin production. To our
knowledge, this is the third reported case of PSC with
concurrent IPNB. The first such case occurred in a
60-year-old woman, and IPNB was diagnosed on the basis of bile duct dilatation and elevation of hepatobiliary
enzyme levels one year after the patient had been diagnosed with PSC[9]. The patient underwent extended resection of the left lobe of the liver and was found to have an
intraductal papillary neoplasm with an associated invasive
carcinoma. The patient had no signs of recurrence 27
mo after surgery. The second case of IPNB occurred in
a 50-year-old woman who had been diagnosed with PSC
26 years previously[10]. The patient underwent orthotopic
liver transplantation because of multiple episodes of
acute cholangitis. Pathological examination demonstrated
intraductal papillary neoplasia with an associated invasive
carcinoma. Therefore, our present case of IPNB is the
first to have been diagnosed at the premalignant stage.
Surgical resection is the first choice of treatment for
IPNB. Curative surgical resection, including any invasive
carcinoma, has been reported to yield good outcomes,
with 1-, 3-, and 5-year survival rates of 96%, 84% and
81%, respectively[11]. If intraoperative pathological examination demonstrates a positive surgical margin including
dysplasia, additional resection should be performed to
obtain cancer-negative surgical margins because positive
resection margins are strongly associated with shorter
overall and recurrence-free survival[12]. In fact, after curative resection, our patient is currently doing well without
any signs of recurrence 3 years after surgery.
In conclusion, we have described the first case of
PSC in which IPNB developed on a background of high-

grade intraepithelial neoplasia. Patients with PSC should
be recognized as being at risk of developing IPNB and
subsequent CCA.
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COMMENTS
COMMENTS
Case characteristic

A 46-year-old woman with a history of resected intraductal papillary neoplasm
of the bile duct (IPNB) with primary sclerosing cholangitis (PSC).

Clinical diagnosis

Obstructive jaundice, cholangitis.

Differential diagnosis

Mass-forming cholangiocarcinoma, mucinous cystic neoplasm, pyogenic cholangitis with bile duct stones.

Laboratory diagnosis

The liver function tests demonstrated increased serum liver enzyme levels: aspartate aminotransferase, 104 U/L; alanine aminotransferase, 101 U/L; alkaline phosphatase, 929 U/L; γ-glutamyl transpeptidase, 667 U/L; and total bilirubin, 2.2 mg/dL.

Imaging diagnosis

Computed tomography/Endoscopic retrograde cholangiography showed dilatation of the intrahepatic bile ducts and mucin in the common bile duct.

Pathological diagnosis

The tumor was diagnosed as IPNB on a background of high-grade intraepithelial neoplasia.

Treatment

The patient underwent right hepatectomy.

Related reports

There are two cases of PSC with concurrent IPNB.

Term explanation

IPNB was found at the precancerous stage due to clinical signs and symptoms
attributable to abundant mucin production.

Experiences and lessons

When cystic lesions are observed in PSC patients, IPNB is unlikely and the
patient should undergo regular scans.

Peer review

This article is the first case of PSC in which IPNB developed on a background
of high-grade intraepithelial neoplasia.

REFERENCES
1

2

224

Lewis JT, Talwalkar JA, Rosen CB, Smyrk TC, Abraham SC.
Precancerous bile duct pathology in end-stage primary sclerosing cholangitis, with and without cholangiocarcinoma.
Am J Surg Pathol 2010; 34: 27-34 [PMID: 19898228 DOI:
10.1097/PAS.0b013e3181bc96f9]
WHO classification of tumours of the Digestive System. 4th

February 8, 2015|Second Edition|

Hachiya H et al . Patient with primary sclerosing cholangitis

3
4

5

6

7

8

Edition. 2010
Nakanuma Y. Biliary tract clinicopathology with an emphasis on biliary intraepithelial neoplasia. JJBA 2011; 25: 31-42
Nakanuma Y, Zen Y, Harada K, Ikeda H, Sato Y, Uehara T,
Sasaki M. Tumorigenesis and phenotypic characteristics of
mucin-producing bile duct tumors: an immunohistochemical approach. J Hepatobiliary Pancreat Sci 2010; 17: 211-222
[PMID: 19680592 DOI: 10.1007/s00534-009-0158-7]
Zen Y, Sasaki M, Fujii T, Chen TC, Chen MF, Yeh TS, Jan
YY, Huang SF, Nimura Y, Nakanuma Y. Different expression patterns of mucin core proteins and cytokeratins
during intrahepatic cholangiocarcinogenesis from biliary
intraepithelial neoplasia and intraductal papillary neoplasm
of the bile duct--an immunohistochemical study of 110
cases of hepatolithiasis. J Hepatol 2006; 44: 350-358 [PMID:
16360234 DOI: 10.1016/j.jhep.2005.09.025]
Burak K, Angulo P, Pasha TM, Egan K, Petz J, Lindor KD.
Incidence and risk factors for cholangiocarcinoma in primary sclerosing cholangitis. Am J Gastroenterol 2004; 99: 523-526
[PMID: 15056096 DOI: 10.1111/j.1572-0241.2004.04067.x]
Zen Y, Quaglia A, Heaton N, Rela M, Portmann B. Two distinct pathways of carcinogenesis in primary sclerosing cholangitis. Histopathology 2011; 59: 1100-1110 [PMID: 22175890
DOI: 10.1111/j.1365-2559.2011.04048.x]
Fevery J, Henckaerts L, Van Oirbeek R, Vermeire S, Rutgeerts

9

10

11

12

P, Nevens F, Van Steenbergen W. Malignancies and mortality
in 200 patients with primary sclerosering cholangitis: a longterm single-centre study. Liver Int 2012; 32: 214-222 [PMID:
21745316 DOI: 10.1111/j.1478-3231.2011.02575.x]
Yokomuro S, Arima Y, Mizuguchi Y, Shimizu T, Kawahigashi Y, Kannda T, Arai M, Uchida E, Akimaru K, Tajiri T.
Mucin-producing bile duct carcinoma arising from primary
sclerosing cholangitis: a case report. J Nippon Med Sch 2007;
74: 61-64 [PMID: 17384480 DOI: 10.1272/jnms.74.61]
Bu-Ghanim M, Suriawinata A, Killackey M, Schwartz ME,
Jaffe D, Fiel MI. Invasive colloid carcinoma arising from intraductal papillary neoplasm in a 50-year-old woman with
primary sclerosing cholangitis. Semin Liver Dis 2004; 24:
209-213 [PMID: 15192793 DOI: 10.1055/s-2004-828897]
Kubota K, Nakanuma Y, Kondo F, Hachiya H, Miyazaki M,
Nagino M, Yamamoto M, Isayama H, Tabata M, Kinoshita H,
Kamisawa T, Inui K. Clinicopathological features and prognosis of mucin-producing bile duct tumor and mucinous
cystic tumor of the liver: a multi-institutional study by the
Japan Biliary Association. J Hepatobiliary Pancreat Sci 2014;
21: 176-185 [PMID: 23908126 DOI: 10.1002/jhbp.23]
Jung G, Park KM, Lee SS, Yu E, Hong SM, Kim J. Long-term
clinical outcome of the surgically resected intraductal papillary neoplasm of the bile duct. J Hepatol 2012; 57: 787-793
[PMID: 22634127 DOI: 10.1016/j.jhep.2012.05.008]

P- Reviewer: Brogna A, Pan GD, Sandblom G S- Editor: Qi Y
L- Editor: A E- Editor: Ma S

WCCR|www.wjgnet.com

225

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

BILIARY TRACT DISEASES

Sclerosing cholangitis secondary to bleomycin-iodinated
embolization for liver hemangioma
Shuo Jin, Xiao-Ju Shi, Xiao-Dong Sun, Si-Yuan Wang, Guang-Yi Wang
nancy. Hepatic duct plasty is a definitive but technically
challenging treatment modality for secondary SC.

Shuo Jin, Xiao-Ju Shi, Xiao-Dong Sun, Guang-Yi Wang, Department of Hepatobiliary and Pancreatic Surgery, the First Norman Bethune Hospital Affiliated to Jilin University, Changchun
130021, Jilin Province, China
Si-Yuan Wang, Department of Surgery Intensive Care Unit, Beijing Chao-yang Hospital Affiliated to Capital Medical University,
Beijing 10010, China
Author contributions: Jin S and Wang GY designed the study;
Jin S, Sun XD, Shi XJ, Wang SY and Wang GY performed the
surgical procedures; and Jin S drafted the manuscript.
Correspondence to: Guang-yi Wang, MD, Professor, Department of Hepatobiliary and Pancreatic Surgery, The First Norman Bethune Hospital Affiliated to Jilin University, 71 Xinmin
Street, Changchun 130021, Jilin Province,
China. wgymd@sina.com
Telephone: +86-431-88782345 Fax: +86-431-88782345
Received: May 5, 2014
Revised: June 17, 2014
Accepted: July 22, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Sclerosing cholangitis; Secondary; Transcatheter arterial chemoembolization; Bleomycin-iodinated oil; Liver cavernous hemangioma; Hilar stricture;
Differential diagnosis; Definitive surgery
Core tip: Transcatheter arterial chemoembolization
(TACE) with bleomycin-iodinated oil, a minimally invasive interventional treatment modality, is generally safe
for treating liver cavernous hemangioma. Sclerosing
cholangitis (SC) is a rare complication occurring after
TACE. Operative exploration was indicated for our patient as preoperative imaging examination could not
exclude the possibility of malignant hilar biliary stricture.
Diagnosis of SC depends on the presence of chronic inflammation of the bile duct with characteristic features
of sclerosis after primary SC is ruled out. Definitive
treatment included radical hepatic hilar resection with
hepatectomy and bile duct reconstruction.

Abstract
Sclerosing cholangitis (SC) is a rarely reported morbidity secondary to transcatheter arterial chemoembolization (TACE) with bleomycin-iodinated oil (BIO) for liver
cavernous hemangioma (LCH). This report retrospectively evaluated the diagnostic and therapeutic course
of a patient with LDH who presented obstructive jaundice 6 years after TACE with BIO. Preoperative imaging identified a suspected malignant biliary stricture
located at the convergence of the left and right hepatic
ducts. Operative exploration demonstrated a full-thickness sclerosis of the hilar bile duct with right hepatic
duct stricture and right lobe atrophy. Radical hepatic
hilar resection with right-side hemihepatectomy and
Roux-en-Y hepaticojejunostomy was performed because hilar cancer could not be excluded on frozen
biopsy. Pathological results showed chronic pyogenic
inflammation of the common and right hepatic ducts
with SC in the portal area. Secondary SC is a long-term
complication that may occur in LCH patients after TACE
with BIO and must be differentiated from hilar malig-
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INTRODUCTION
Liver cavernous hemangioma (LCH) is the most common benign liver tumor, with a prevalence of 0.4%-7.3%
in the general population based on autopsy findings[1]
and an obvious female dominance (male:female =
1:5)[2]. Treatment modalities for LCH consist mainly of
observation, transcatheter arterial chemoembolization
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(TACE)[3], surgical resection[4], and even liver transplantation[5]. Surgical resection is normally indicated for patients who exhibit clinically significant symptoms, complications, or non-excludable malignancy[4].
TACE is an interventional radiology technique that
has been well established in the minimally invasive treatment of benign and malignant liver tumors. This nonsurgical intervention can control liver disease by interrupting the blood flow of the nourishing arteries and
shows a generally favorable safety profile in the current
literature[6]. Common embolic agents include morrhuate
sodium, anhydrous ethanol, and bleomycin-iodinated oil
(BIO). BIO is typically preferred over morrhuate sodium
and anhydrous ethanol for treating LCH, because the latter two potent angiosclerotic agents can result in massive
injury of vascular endothelia and secondary intravascular
thrombosis[7,8]. In contrast, BIO is relatively less potent
in inducing arterial embolization, and BIO embolizationassociated morbidities are rarely reported[9].
Sclerosing cholangitis (SC) is a chronic biliary condition characteristic of progressive bile duct inflammation,
fibrosis, destruction, and cholestasis, which may occur idiopathically in the form of primary SC in most cases but
also occasionally occurs secondary to biliary calculosis,
hepatobiliary surgery, malignant obstruction of bile duct,
recurrent pancreatitis, or intra-arterial chemotherapy[10].
Herein, we report a case of SC secondary to TACE with
BIO in a middle-aged woman with symptomatic LCH.
This patient presented with progressive obstructive jaundice and concomitant intrahepatic bile duct dilation. An
explorative operation along with histological findings excluded the possibility of biliary malignancy, and secondary
SC resolved after hemihepatectomy with bile duct plasty.

bilirubin, 22 μmol/L (1.7-13.7 μmol/L); conjugated bilirubin, 85 μmol/L (1-4 μmol/L); serum tumor biomarker
and alpha-fetal protein, 6.5 U/L (< 25 U/L); and cancer
antigen 19-9 60.4 U/L (0-39 U/mL).
Contrast-enhanced upper abdominal computed tomography showed BIO deposition in the right lobe without evident liver parenchymal fibrosis, significant dilation
of intrahepatic bile ducts proximal to the convergence
of the left and right hepatic ducts at the portal area, and
calculous cholecystitis (Figure 1). Magnetic resonance
cholangiopancreatography at the gastroenterology outpatient clinic showed gallstones of the common bile duct
(Figure 2). Endoscopic retrograde cholangiopancreatography with nasal biliary drainage was performed, and a
small amount of bile sludge was removed. However, the
symptoms did not improve significantly (Figure 3).
Percutaneous transhepatic biliary drainage was rejected by the patient, but operative exploration was scheduled because hilar bile duct cancer could not be excluded
after the patient provided voluntary informed consent.
The liver showed no sign of fibrosis or cirrhosis; the
right lobe was significantly atrophic, but the left lateral
and medial lobes exhibited obvious hyperplasia. The
hilum showed an obvious shift towards the right side. A
projecting, reddish LCH was located in the right posterior lobe involving segments Ⅵ and Ⅶ, at a size of 6 cm
× 4 cm, with a rough surface and rigid contour (Figure
3A). The gallbladder was completely atrophic, at a size
of 1 cm × 41 cm. Exploration of the common bile revealed that the distal hepatic ducts had a full-thickness
rigid wall without any palpable lumen. The envelopment
of the hilum did not allow exploration beyond the distal
hepatic ducts. Cholangioscopy showed no stricture or
gallstones in the distal segment of the common bile duct
(CBD) but a severe regional stricture at the hilar level.
After biliary dilation, repeated cholangioscopy showed
that the left hepatic duct was patent but mildly dilated
beyond the stricture; the right hepatic duct was severely
strictured, which blocked the passage of the cholangioscope. The common hepatic duct had a greyish, rigid
internal lumen. Due to a highly suspicious biliary malignancy, right-side hemihepatectomy was performed to explore and resect the hilar bile duct disease. The possibility of malignancy could not be excluded based on frozen
biopsy. The common hepatic duct and the CBD were
further dissected towards the duodenum until the level
of the middle segment of the CBD; the left hepatic duct
was further mobilized towards the liver 1 cm beyond the
stricture. Repeated frozen biopsy showed a clean resection margin. Roux-en-Y hepaticojejunostomy was performed to reconstruct the biliary drainage continuity.
The histological staining results showed chronic pyogenic inflammation of the bile duct, and a diagnosis of
SC secondary to TACE with BIO was made (Figure 3B
and C). The biopsy of the left lobe showed near normal
histological results. The patient received postoperative
symptom treatment and underwent an uneventful postoperative course. The liver function returned to normal

CASE REPORT
A 44-year-old woman complained of a 6-mo history of
recurrent yellowish colorization of the skin and sclera
with upper abdominal distension but without fever or
abdominal pain. Jaundice and abdominal distension worsened progressively with a 2-kg weight loss but without
obvious causes over 1 mo. Six years prior to presentation
in our department, the patient had previously undergone
TACE with BIO 6 years before admission for a symptomatic LCH with a size of 7 cm × 9 cm and located at segment Ⅶ. LCH-associated symptoms resolved after TACE,
and the patient complained of no discomfort but was lost
to follow-up. Later the patient was referred to our surgical
service due to a suspected bile duct obstruction.
On admission, physical examination showed that the
skin and sclera were mildly jaundiced, and the abdominal wall was soft with mild upper abdominal tenderness.
Clinical liver biochemistry assay results were as follows:
serum alanine aminotransferase, 24 U/L (reference limit,
5-40 U/L); aspartate aminotransferase, 53 U/L (0-40 U/
L); gamma-glutamyl transpeptidase, 263 U/L (5-55 U/L);
alkaline phosphatase, 263 U/L (40-150 U/L); total serum
bilirubin, 107 μmol/L (1.7-17.1 μmol/L); unconjugated
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Figure 1 Upper abdominal triple-phase contrast-enhanced computed tomography. A, B: Arterial phase; C: Venous phase; D: delayed phase. The arrowheads indicate the dilated left hepatic duct, while the right hepatic duct is radiologically invisible and the bile duct wall shows a delayed enhancement.

A

B

C

D

Figure 2 Three-dimensional reconstructed computed tomography, magnetic retrograde cholangio- pancreatography and endoscopic retrograde cholangio- pancreatography. A: Liver three-dimensional (3D)-computed tomography scan; B, C: 3D-magnetic retrograde cholangio- pancreatography scan confirms the
dilation of the left hepatic duct and the narrowing of the right hepatic duct (the white arrowheads indicate a soft tissue-like mass located at the convergence of the left
and right hepatic ducts); D: endoscopic retrograde cholangio- pancreatography shows no visualization of the hilar bile duct and poor visualization of the intrahepatic
bile ducts (white arrowhead).
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C

Figure 3 Operative exploration finding and histology. A: Sclerotic liver cavernous hemangioma was located in the atrophic right lobe but the left lobe was remarkably hyperplastic with the displacement of the hilus towards the right side; B: histological staining showed a pathology of liver cavernous hemangioma [hematoxylineosin (HE, × 200); C: Sclerosing cholangitis with complicating chronic pyogenic inflammation (HE, × 200).

rather than a long time after TACE. Huang et al[14] reported biliary destruction after TACE with morrhuate sodium
and anhydrous ethanol, which manifested as aggressive
abdominal pain, high fever, and jaundice. In contrast, our
patient sought medical treatment due to clinically significant jaundice 6 years after previous TACE. Subclinical
jaundice remained undetected in this patient because she
had been lost to follow-up.
The bile ducts almost completely depend on the hepatic artery for their blood supply. The small branches
originating from the hepatic artery anastomose with
each other and form a peri-duct vascular plexus along
the outer layer and submucosal tissue of the bile ducts.
In comparison with liver cells, which are nourished by
two blood supplies, biliary endothelial cells are relatively
sensitive to hepatic artery embolization[11,15]. Hepatic artery embolization will interrupt the blood supply to the
bile ducts and the portal areas and lead to ischemia, degeneration, and necrosis of the bile duct wall The hilar
bile duct is even more prone to ischemia from hepatic
artery embolization as the middle and distal segments
of the CBD have some collateral circulation from the
gastroduodenal and posterior duodenal arteries. Hepatic
artery embolization with BIO resulted in a chronic, nonspecific, thrombotic inflammation of the arteries in the
portal area, bile ducts, and gallbladder in this patient, and
interruption of blood flow and dissemination of vasculitis led to secondary SC with complicating obstructive
jaundice.

on postoperative day 3. The patient was discharged home
on postoperative day 8, and on follow-up examination
at the outpatient clinic 4 mo after operation, the patient
reported no discomfort.

DISCUSSION
Bleomycin is a cycle-nonspecific cytotoxic agent that
degrades DNA through direct mechanisms. As a less potent angiosclerotic agent, bleomycin can also disrupt the
tumor vascular lumen by gradually inducing a nonspecific
inflammatory response around the tumor as well as in
the portal area[11-13]. Iodinated oil exhibits a synergistic
effect upon irradiation of the vascular wall and leads to
mesenchymal hyperplasia and organization. The emulsion
of BIO as an embolic agent can be retained in deformed
vessels and disseminated through the microcirculation.
TACE with BIO results in complete destruction of vascular endothelia and elimination of the pathologic vascular bed usually in a gradual, progressive manner. Previous
studies showed that superselective embolization with
BIO achieved a long-term reliable and safe treatment effect for LCH[9,13].
TACE with BIO is inevitably associated with some
procedural risks, including acute liver failure, liver infarction or abscess, intrahepatic biloma, multiple intrahepatic
aneurysms, cholecystitis, splenic infarction, and hepatic
artery perforation or rupture[14]. However, the aforementioned complications usually occur within a short time
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Laboratory diagnosis

The differential diagnosis of secondary SC depends
on delineating the etiology of SC, specifically excluding
possible bile duct malignancy. This patient remained generally well except for being jaundiced; her asymptomatic
jaundice showed a chronic, recurrent course with a fluctuating total bilirubin level between 37 mmol/L and 107
mmol/L, in contrast to progressive jaundice in malignant
bile duct obstruction. Hepatobiliary imaging investigation showed that the suspected hilar tumor was mainly
involved the right hepatic duct, whereas the left hepatic
duct was relatively well preserved, unlike that seen in
common hilar cancer. Mild elevation in serum cancer antigen 19-9 also can be seen in patients with chronic cholangitis. Due to the history of previous TACE, a diagnosis
of SC secondary to BIO TACE was made in combination with imaging investigation and surgically explorative
findings.
Some authors have proposed that no hepatectomy is
required for patients suffering from biliary destruction
after TACE and that hepaticojejunostomy with U-tube
stenting is preferred for reconstruction of biliary drainage[15]. However, right-side hemihepatectomy with biliary
plasty was performed in this patient based on the following considerations. First, the presence of a large amount
of residual embolic agent might continue to aggravate
pre-existing injuries of biliary vessels and bile ducts. Second, the pre-existing cholangitis was refractory to medical and endoscopic treatment and likely to progress into
serious ascending cholangitis and intrahepatic abscess.
Lastly, simply U-tube stenting could not eliminate the
cause of secondary SC and subsequently failed to improve or control pre-existing SC.
Unlike primary SC, which eventually requires liver
transplantation, secondary SC normally exhibits a favorable prognosis if the etiological causes are completely
eliminated. Recurrence of secondary SC may occur if
the underlying cause is in relapse or beyond control. Our
short-term follow-up results showed that the patient returned to a good health status after the definitive surgery.
However, the outcome of secondary SC reported in a retrospective case series of 31 patients was discouraging[16].
We considered that liver fibrosis or cirrhosis after secondary SC are irreversible and a patient with uncompensated
liver function also requires liver transplantation with a
poor transplant-free survival. Long-term follow-up is essential for our patient, although she exhibited no signs of
liver fibrosis or cirrhosis 4 mo after operation.

Aspartate aminotransferase 53 U/L, gamma-glutamyl transpeptidase 263 U/L,
total serum bilirubin 107 μmol/L, conjugated bilirubin 85 μmol/L; alpha-fetal
protein 6.5 U/L (< 25 U/L) and cancer antigen 19-9 60.4 U/L (0-39 U/mL).

Imaging diagnosis

3D-MRCP confirmed the dilation of the left hepatic duct and the narrowing of
the right hepatic duct, and a soft tissue-like mass was located at the convergence of the left and right hepatic ducts.

Pathological diagnosis

Histology showed chronic pyogenic inflammation of the bile duct, and a diagnosis of sclerosing cholangitis (SC) secondary to TACE with BIO was made.

Treatment

The patient was treated with FOLFOX (5-FU, oxaliplatin and leucovorin) in
combination with bevacizumab.

Related reports

Roux-en-Y hepaticojejunostomy was performed to maintain biliary drainage
continuity.

Term explanation

Hepatic duct plasty is a definitive but technically challenging treatment modality
for hilar secondary SC.

Experiences and lessons

This case report demonstrates that secondary SC after TACE, manifesting as
asymptomatic obstructive jaundice, must be differentiated from hilar bile duct
malignancy. Hemihepatectomy with hepaticojejunostomy is a definitive and preferred treatment option for secondary SC.

Peer review

This paper is very interesting. There is no problem to publish the manuscript.
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Classifying extrahepatic bile duct metachronous carcinoma
by de novo neoplasia site
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after the second surgery. Through a review of the literature on these cases, we classified the pattern of
metachronous EHBD cancer according to the site of de
novo neoplasia. The proximal remnant bile duct was
most commonly involved. Metachronous EHBD cancer
should be distinguished from an unresectable recurrent
tumor. Classifying metachronous EHBD cancer may be
helpful in identifying rare metachronous tumors.
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Core tip: The cases of metachronous double bile duct
cancer described emphasize the importance of differentiating this condition from a loco-regional recurrence. It is not a progression of the initial tumor but
rather a new tumor. Therefore, it may have a good
prognosis. The cases that have been reported thus far
have shown a favorable prognosis. Tumor classification
may be valuable during the long-term follow up after
the initial surgery because it allows prediction of the
potential site and proper surgical methods for the new
tumors. Diagnosing these tumors and classifying their
patterns may allow physicians the opportunity to cure
the disease.

Abstract
Extrahepatic bile duct (EHBD) cancer may occur metachronously, and these cancers are resectable with a favorable prognosis. We aimed to identify the pattern of
metachronous EHBD cancer. We classified the cases of
metachronous EHBD cancer reported in the literature
thus far and investigated two new cases of metachronous EHBD cancer. A 70-year-old female underwent
R0 bile duct resection for a type 1 Klatskin tumor (pT1N0M0). A 70-year-old male patient underwent R0 bile
duct resection for a middle bile duct cancer (pT2N1M0).
Imaging studies of both patients taken at 14 and 24
mo after first surgery respectively revealed a metachronous cholangiocarcinoma that required pancreaticoduodenectomy (PD). Histopathology of the both
tumors after PD revealed cholangiocarcinoma invading
the pancreas (pT3N0M0). Both patients have been free
from recurrence for 6 years and 16 mo respectively
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INTRODUCTION
Bile duct cancer may arise from anywhere along the biliary tree. Pathological factors, such as the site of tumor,
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Figure 1 Imaging findings and gross specimen of the later metachronous bile duct tumor in case 1. A: The arrow indicates the dilated remnant distal bile duct,
and the arrow heads indicate the polypoid mass lesion of the distal remnant bile duct; B: Endoscopic retrograde cholangiopancreatography revealed mild dilatation of
the intrapancreatic remnant bile duct with a filling defect (arrows); C: A gross examination of the resected specimen shows a polypoid mass arising from the remnant
bile duct with invasion into the pancreas.

from loco-regional recurrences. Using a literature review,
we summarized these cases and report two cases of
metachronous carcinomas of the extrahepatic bile duct,
both of which were successfully resected using pylorus
preserving pancreaticoduodenectomy.

the extent of tumor spreading, and multicentricity, are
critical factors for selecting the type of surgery and
achieving an R0 resection.
Multicentricity is one of the pathological characteristics of EHBD cancer. Synchronous bile duct and gallbladder cancer has been reported in 5.0%-7.4% of cases,
but the occurrence of metachronous cancer in EHBD
has rarely been reported[1-4]. Warren and Gates established a set of criteria for multiple primary malignant
neoplasms: Each tumor must have definite features of
malignancy; each tumor should be distinct and separate
excluding the probability of one tumor being a metastasis of the other tumor[5]. Moertel proposed a definition
for synchronous cancers as those occurring within 6 mo
of the first primary cancer and for metachronous cancers as those occurring more than 6 mo later[6].
If synchronous multifocal EHBD cancer is diagnosed
preoperatively, it usually requires aggressive resections,
such as hepatectomy and pancreaticoduodenectomy, to
achieve an R0 resection. Similarly, when metachronous
EHBD cancer is diagnosed after the first surgery, additional resections are required to achieve an R0 resection,
although the incidence, risk factors, and clinical behavior
of metachronous EHBD cancer are not well known.
One might assume that metachronous de novo neoplasia
of the remnant bile duct could be more easily cured
than can loco-regional recurrent diseases, as the former
may be in an early stage. For this reason, it is clinically
important to distinguish this rare metachronous cancer

WCCR|www.wjgnet.com

CASE REPORT
Case 1
A 70-year-old female patient presented with jaundice.
Abdominal CT revealed a mass lesion on the proximal
common hepatic duct. Endoscopic retrograde cholangio-pancreatography (ERCP) revealed a complete occlusion of the bile duct at the proximal common hepatic
duct. Upon the diagnosis of a type 1 Klatskin tumor, we
resected the extrahepatic bile duct using a Roux-en-Y hepaticojejunostomy. Histopathology revealed a T1N0M0
tumor of the bile duct with a tumor-free resection margin. The patient had been free from recurrence for 14
mo until a new lesion on the distal remnant bile duct was
detected from an abdominal CT scan during a routine
follow up (Figure 1A). The PET-CT also suggested a
metachronous bile duct cancer of the distal remnant bile
duct, and ERCP revealed mild dilatation of the intrapancreatic remnant bile duct with a filling defect (Figure
1B). We decided to perform pancreaticoduodenectomy
on the newly developed lesion using the method illustrated in Figure 2. The frozen histopathology of the
resected bile duct stump and the neighboring connec-
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A

B

Figure 2 Panel A shows the previous bile duct resection with a Roux-en-Y hepaticojejunostomy. The lines in panel A denote where the cut was made, and the
shaded area indicates the part to be resected. Panel B shows the later pyloric preserving pancreatoduodenectomy with a Roux-en-Y hepaticojejunostomy.

A

B

Figure 3 Abdominal computed tomography findings of the later metachronous bile duct tumor in case 2 (A, B). The arrows indicate the new lesion with slight
contrast enhancement at the distal remnant bile duct, but no definite mass was observed.

tive tissue around superior mesenteric vein were free of
carcinoma. The final pathological diagnosis of the specimen confirmed a cholangiocarcinoma with a polypoid
configuration (Figure 1C) arising from the remnant bile
duct with invasion into the pancreas (pT3N0M0). She
was discharged 14 d after surgery without complications.
The patient has been free of recurrence for 6 years after
the second surgery.

the pancreas (pT3N0M0). The patient was discharged 15
days after surgery. He has been free of recurrence for 16
mo after the second surgery.
Classification of metachronous bile duct carcinoma
according to the site of de novo neoplasia
The potential site of metachronous bile duct cancer depends on the type of first surgery. After a bile duct resection with or without concomitant hepatectomy, both
the proximal and distal bile ducts remain (Type 1), and
metachronous bile duct cancer can occur at one or both
remnant bile ducts. We applied the term Type 1a to describe new tumors at the proximal remnant bile duct;
Type 1b to describe those at the distal remnant bile duct;
Type 1c to describe those at both the proximal and distal
remnant bile ducts. After pancreatoduodenectomy with
or without concomitant hepatectomy, only the proximal
bile duct remains for de novo neoplasia. We applied the
term Type 2 metachronous bile duct cancer to describe
these tumors (Figure 4). Out of 13 cases that have been
reported thus far, eight patients (Type 1) underwent bile
duct resection with or without a concomitant liver resection. The remaining 5 patients underwent pancreaticoduodenectomy (Type 2), which removed the potential site
for future neoplasia. In the eight Type 1 patients who
were left with remnant proximal and distal bile ducts,

Case 2
A 70-year-old male patient presented with jaundice. Abdominal CT revealed a mass lesion at the middle common bile duct. ERCP revealed a complete occlusion at
the middle common bile duct. We performed a resection
of the extrahepatic bile duct using a Roux-en-Y hepaticojejunostomy. Histopathology revealed a T1N1M0 tumor of the bile duct with a tumor-free resection margin.
He had been free from recurrence for 24 mo until a new
lesion with slight contrast enhancement at distal remnant bile duct was detected from an abdominal CT scan
during a routine follow up (Figure 3). The PET-CT also
suggested a metachronous bile duct cancer of the distal
remnant bile duct. Pancreaticoduodenectomy was performed on the newly developed lesion using the method
illustrated in Figure 3. The final pathological diagnosis
of the specimen confirmed a bile duct cancer invading
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1a

1b

1c

2

Figure 4 Classification of metachronous bile duct carcinoma according to the site of de novo neoplasia. Type 1 tumors occur at the proximal and/or distal
remnant bile ducts. Type 1a tumors with involvement of the proximal remnant bile duct only require hepatectomy. Type 1b tumors with involvement of the distal remnant bile duct only require pancreaticoduodenectomy. Type 1c tumors with involvement of both proximal and distal remnant bile ducts require hepatectomy and pancreaticoduodenectomy. Type 2 tumors with involvement of the proximal remnant bile duct after pancreatoduodenectomy require hepatectomy.

Table 1 Clinical features of the patients with metachronous cancer of the bile duct described in the literature
Ref.

Year published Age (yr) Sex

Site of
st

Todoroki et al[11]
Seki et al[12]

Type of
st

Time to
1

1 tumor

1 surgery

LH with RYHJ
PD
PD
LH extended
PD
Excision of
cyst
PD
BDR

Prox. BD
RH with RYHJ
Mid. to Dist.
PD
BD
Middle BD.
BDR
Prox. BD
BDR
Middle BD
BDR

Saiura et al[10]
Nakakubo et al[13]
Okamoto et al[14]

1993
1998
1998
1999
2001
2003

67
68
69
75
49
42

F
M
F
F
F
F

Perihilar
Dist. BD
Dist. BD
IHBD
BD
BD

Yoon et al[15]

2003
2005

62
50

M
F

BD
Diffuse

Hibi et al[16]

2005
2006

29
65

F
M

Merenda et al[4]
Present Case 1
Present Case 2

2007
2013
2013

65
70
70

M
F
M

nd

2 tumor

Site of
nd

Type of
1

nd

Type of
2

Status

2 tumor

2 surgery

meta-BDCA

13 Y
12.8 Y
5.8 Y
7Y
4Y
3Y

IHBD
Prox. BD.
Prox. BD
Dist. BD
Prox. BD.
Right HD

RPMS
ERH+α
RH
PD
LH ext.
RH

Type 1a
Type 2
Type 2
Type 1a
Type 2
Type 1a

Alive, 3 Y 5 M
Dead, 6 M
Alive, 17 M
Alive, 36 M
Dead, 14 M
Alive 11.2 Y

3.5 Y
5.5 Y

LH
HPD

Type 2
Type 1c

Alive 2 Y
Alive, 46 M

2.3 Y
3Y

Left HD
Prox. and
Dist. BD
Dist. BD
Prox. BD

PD
RH

Type 1b
Type 2

Alive, 9 M
Alive, 8 M

2.3 Y
14 M
24 M

Dist. BD
Dist. BD
Dist. BD

PD
PD
PD

Type 1b
Type 1b
Type 1b

Alive, 6 M
Alive, 6 Y
Alive, 16 M

1

In all cases, the resection margin was free from tumor after the 1st surgery, 2In all cases, the resection margin was free from tumor after the 2nd surgery. RH:
Roux-en-Y hepaticojejunostomy; IHBD: Intrahepatic bile duct; RPMS: Right paramedian sectorectomy; BD: Bile duct; BDR: Bile duct resection; HPD: Hepatopancreaticoduodenectomy; ERH + α: Extended right hepatectomy with partial gastrectomy and limited resection of segment 3 due to a metastatic liver
tumor; LH: Left hepatectomy.

there were two patients of Type 1a who required liver
resection, five patients of Type 1b who required pancreaticoduodenectomy, and one patient of Type 1c who
required hepatectomy and pancreaticoduodenectomy. In
all of the remaining 5 patients of Type 2, whose distal
bile duct was removed by a previous pancreaticoduodenectomy, liver resection was performed to resect the
metachronous bile duct tumor. The most frequent type
was type 2. Our present cases would be classified as type
1b metachronous bile duct cancer.

of EHBD cancer (even after R0 resection) remains unsatisfactory[7,8]. Loco-regional recurrence is a common
problem. In these cases, curative re-resection is usually
impossible due to the invasiveness of the tumor and
the anatomical complexity near the hepatic hilum. Furthermore, it is difficult to clarify the role and optimal
regimen of adjuvant treatment in the setting of locally
recurrent bile duct cancer[9].
Unlike loco-regional recurrence, metachronous de
novo bile duct cancer is often curable because it is a less
advanced tumor compared to a loco-regional recurrence.
Some bile duct cancers are synchronously or metachronously multifocal[1-3]. However, metachronous tumors
arising from the remnant bile duct epithelium have rarely

DISCUSSION
Although resection rates have increased, the prognosis
WCCR|www.wjgnet.com
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been reported compared to those of the gastrointestinal
tract, such as the stomach, colon, and liver[4]. The small
amount of remnant bile duct tissue remaining after curative resection and the poor prognosis of this tumor may
explain the rarity.
Discriminating metachronous bile duct tumor from
other loco-regional recurrence is clinically important because the de novo neoplasia presents a different progression from that of the prior tumor. All of the cases of
metachronous bile duct cancer that have been reported
thus far have been resectable with curative intent, and
notably, all but two patients are alive at the time of publication (Table 1).
In the English literature, Saiura et al[10] reported the
first case of metachronous bile duct cancer occurring sequentially in the intrahepatic and extrahepatic bile ducts.
Todoroki et al [11] and Seki et al [12] also reported three
cases. We reviewed thirteen cases recently reported by
Nakakudo[13], Okamoto[14], Yoon et al[15], Hibi et al[16], and
Merenda et al[4], including our present cases (Table 1).
In these reports, abdominal CT scan was most commonly utilized as imaging method during the follow up
period. In our cases, we regularly followed up the patients with the interval of 6 mo and the abdominal CT
scan was useful to detect the suspicious de novo lesions
of remnant bile duct. The findings of PET-CT were
consistent with the findings of abdominal CT scan. We
preformed the second surgery in both cases without tissue confirmation preoperatively.
In our cases, the prior lesions were a type 1 Klatskin
tumor and a middle common bile duct cancer. Fortunately, bile duct resection only allowed an R0 resection.
The abdominal CT scans taken at 14 and 24 mo after the
initial bile duct resection in cases 1 and 2 revealed new
lesions confined to the distal remnant bile duct. These
imaging findings prompted us to consider metachronous
bile duct cancer rather than a loco-regional recurrence.
The present two cases meet the criteria for multiple
metachronous tumors proposed by Warren and Gates[5]
for the following reasons: (1) abdominal CT and FDG
PET-CT showed no evidence of a later lesion in the distal bile duct at the time of first surgery in both cases; (2)
14 and 24 mo elapsed until the new lesions were found
on imaging studies in both cases; and (3) the first and
second tumors occurred at different sites of EHBD that
were far from each other with normal intervening bile
duct epithelium, as confirmed by the tumor-free margins
in both cases.
From our review of the cases reported thus far in the
literature, we classified metachronous bile duct cancers
according to the site of the tumor. Metachronous bile
duct cancer depends on the remnant bile duct and must
therefore fall into one of the types listed here (Figure
4). The remnant proximal bile duct was usually involved.
Being aware of this rare metachronous tumor and its
classification may be clinically valuable during long-term
follow up after initial surgery because we can predict
the potential site and proper second surgical methods
needed to treat the metachronous bile duct.
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In conclusion, because metachronous bile duct cancer
can be successfully treated with a second surgery, patients
with EHBD cancer should be followed up closely to avoid
losing the opportunity to treat this curable condition.

COMMENTS
COMMENTS
Case characteristics

A 70-year-old male and a 70-year-old female respectively presented a new lesion in remnant bile duct without symptoms which was discovered during the
regular follow up after first surgery for extrahepatic bile duct cancer.

Differential diagnosis
Loco-regional recurrences.

Laboratory diagnosis

Laboratory test such as complete blood counts, serum amylase and liver function test in both patients were within normal limits.

Imaging diagnosis

Abdominal computed tomography scan of the female patient showed dilatation
of the remnant distal bile duct and the polypoid mass whereas the abdominal
CT scan of the male patient showed a new lesion with slight contrast enhancement at the distal remnant bile duct without definite mass.

Pathological diagnosis

Histopathology of the resected specimen of both patients confirmed adenocarcinoma of remnant bile duct invading into pancreas.

Treatment

Both patients underwent pancreaticoduodenectomy for the newly developed
lesions.

Related reports

Unlike loco-regional recurrences which are usually unresectable with poor
prognosis, the metachronous bile duct cancer may be resectable with favorable
prognosis reported thus far.

Term explanation

Metachronous tumor is defined as tumors occurring more than 6 mo after the
first primary cancer by Moertel.

Experiences and lessons

As show in these two cases, metachronous bile duct cancer can be successfully treated with a second surgery so the patients with extrahepatic bile duct
cancer should be followed up closely to avoid losing the opportunity to treat the
curable condition.

Peer review

This article shows the importance of differentiating curable the metachronous
cholangiocellular carcinoma from loco regional recurrence of cholangiocellular
carcinoma.
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Core tip: Cystic hepatic neoplasms are rare tumors,
and are classified as mucinous cystic neoplasms (MCN)
characterized by intracystic septae, ovarian-like stroma,
and no communication with bile ducts; and intraductal
papillary mucinous neoplasms of the bile duct (IPMN-B)
characterized by intraductal growth, dilated bile ducts,
and papillary projections. We report a 56-year-old
woman diagnosed with a large multilocular cystic tumor
in the liver and in dilated extrahepatic bile ducts that
were two histologically distinct cystic tumors. This is
the first report of the simultaneous occurrence of MCN
and IPMN-B. We present diagnostic considerations,
therapeutic approaches, and the prognosis of cystic tumors of the liver.
Original sources: Budzynska A, Hartleb M, NowakowskaDulawa E, Krol R, Remiszewski P, Mazurkiewicz M. Simultaneous liver mucinous cystic and intraductal papillary mucinous
neoplasms of the bile duct: A case report. World J Gastroenterol
2014; 20(14): 4102-4105 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i14/4102.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i14.4102

Abstract
Cystic hepatic neoplasms are rare tumors, and are
classified into two separate entities: mucinous cystic
neoplasms (MCNs) and intraductal papillary mucinous
neoplasms of the bile duct (IPMN-B). We report the
case of a 56-year-old woman who presented with abdominal pain and jaundice due to the presence of a
large hepatic multilocular cystic tumor associated with
an intraductal tumor. Partial hepatectomy with resection
of extrahepatic bile ducts demonstrated an intrahepatic
MCN and an intraductal IPMN-B. This is the first report
of the simultaneous occurrence of these two histologically distinct entities in the liver.
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INTRODUCTION
Cystic hepatic neoplasms are categorized into two separate entities: hepatic mucinous cystic neoplasms (MCN)
and intraductal papillary mucinous neoplasms of the bile
duct (IPMN-B)[1]. MCNs are rare tumors that account
for less than 5% of all cystic liver lesions. MCNs are
mucin-containing septate cystic tumors, covered with cuboidal or columnar epithelium that present with ovarian-
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Figure 1 Computed tomography scan and T1-weighted magnetic resonance imaging. A: Computed tomography scan (portal phase) shows a hepatic cystic
tumor with thin contrast-enhanced septum and dilated intrahepatic bile ducts; B: T1-weighted magnetic resonance imaging of the tumor presents a hyperintense, multiseptal cystic lesion that does not communicate with the bile ducts.

like stroma between the inner epithelial lining and the
outer connective tissue capsule. This type of tumor has
no communication with the biliary tree. IPMN-Bs are
a newly described pathologic entity characterized by intraductal microscopic or macroscopic papillary growth,
forming a cystic tumor that communicates with the bile
ducts and shows no ovarian-like stroma. IPMN-Bs may
produce a large amount of mucin, resulting in extensive
dilatation of the bile ducts[2,3]. These two types of cystic neoplasms may present variable stages of dysplasia,
at times progressing via carcinoma in situ to invasive
cholangiocarcinoma. We present a unique case of the
simultaneous occurrence of both types of hepatic cystic
neoplasms.

eral biliary ducts in the left lobe of the liver and cysticlike dilation of the proximal part of the extrahepatic
biliary duct with a sharp change in the lumen diameter at
the midportion of the common bile duct (Figure 2A).
Based on suspected malignancy, surgical resection
was selected. Preoperative endoscopic retrograde cholangiopancreatography revealed a large oval tumor within
the hepatic bile duct, presenting as a bulky filling defect
(Figure 2B). On intraoperative inspection, we observed
a large intrahepatic cystic tumor in the median part of
the left hepatic lobe and a palpable floating soft mass in
the main biliary duct that almost completely obstructed
biliary flow. After incising the confluence of the hepatic
ducts, the cystic tumor entering the left hepatic duct was
visualized. The bile was thick, suggesting mucinous content. The two tumors were resected by left hemihepatectomy, excluding segment I, with concomitant resection of
the extrahepatic bile ducts, followed by anastomosis of
the right hepatic duct with Roux-Y intestinal loop. The
postoperative course was uneventful. Neither tumor had
recurred after 7 mo of postoperative follow-up.
The tumors were grossly and microscopically separate.
Microscopically, the intrahepatic tumor was a MCN composed of a single-layered mucin-producing epithelium that
showed low-grade dysplasia without signs of malignancy
(Figure 3A and B). The presence of ovarian-like stroma
was confirmed by positive immunostaining for progesterone and estrogen receptors (Figure 3C). The tumor originating from the main hepatic duct was composed of epithelial papillary proliferations with focal ulcerations (Figure
4). None of the histologic features suggested a malignant
change. The fibrous intratumoral interstitium lacked any
mesenchymal or ovarian-like stroma.

CASE REPORT
A 56-year-old woman presented at the outpatient clinic
complaining of upper abdominal discomfort. Upper
digestive tract endoscopy revealed Helicobacter pylori (H.
pylori)-positive duodenitis. The patient was given H. pylori
eradication therapy, but showed no remarkable improvement. After two months she developed jaundice and mild
itching. Ultrasonography showed a large multilocular cystic tumor located in the median part of the left hepatic
lobe (segment IVB).
The liver function tests demonstrated significantly
increased serum liver enzyme levels: γ-glutamyl transpeptidase, 776 IU/L; alkaline phosphatase, 281 IU/L; alanine
transaminase, 198 IU/L; aspartate transaminase, 125 IU/
L; and serum bilirubin, 6.4 mg/dL. Carcinoembryonic
antigen 19-9 and alfa-fetoprotein were normal. Hydatid
cystic disease was excluded by negative serologic tests.
Computed tomography and magnetic resonance imaging revealed an 8-cm cystic tumor occupying hepatic
segments IVB (Figure 1). The tumor had a thin capsule
and septations that showed enhancement with intravenous contrast medium. The intrahepatic bile ducts were
dilated, especially within the left hepatic lobe. The hepatic
duct and proximal part of the common bile duct were
dilated to 25 mm. Magnetic resonance cholangiopancreatography demonstrated significant dilation of the periph-
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DISCUSSION
The term IPMN-B refers to a recently classified subtype
of biliary neoplasm, which is considered the biliary counterpart of pancreatic IPMN because they share several
clinicopathologic features. It is a slow-growing tumor
with relatively indolent clinical behavior and a lower malignant potential than ductal cell carcinoma and mucinous
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Figure 2 Magnetic resonance and preoperative endoscopic retrograde cholangiopancreatography. A: Magnetic resonance cholangiopancreatography shows
dilated main hepatic and common bile duct with a sharp change in diameter from 25 to 5 mm; B: Preoperative endoscopic retrograde cholangiopancreatography
shows marked dilation of the extrahepatic biliary ducts with a contrast-filling defect caused by an oval intraductal tumor.

A

B

C

Figure 3 Histology of the intrahepatic tumor. A: The cyst is covered with a single layer of cuboidal epithelial cells showing low grade dysplasia (hematoxylin-eosin
stain, × 100 magnification); B: The tumor produces mucin; C: Ovarian-like stroma staining positively for estrogen receptor.

cystadenocarcinoma[4,5]. IPMN-B has been reported with
several different names, such as mucin-producing intrahepatic cholangiocarcinoma, biliary papillary tumor, mucinproducing bile duct tumor, and biliary intraductal papillary mucinous neoplasia. An excellent prognosis with a
5-year survival rate higher than 80% can be expected after
complete resection of the tumor with negative margins[6].
IPMN-B is associated with other malignancies (5.6%
of cases), including hepatocellular carcinoma, gallbladder cancer, cervical cancer, and salivary gland cancer[4].
Several reports on the coincidence of IMPN-B with its
pancreatic counterpart have been published[7,8]. To the
best of our knowledge, this is the first case in the Eng-
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lish-language literature of the simultaneous occurrence
of IPMN-B and MCN in the liver. In contrast to MCNs,
which are more frequently detected in women, IPMNBs occur in both sexes and are usually located in the left
hepatic duct or perihilar region presenting as a multicystic tumor with a grape-like appearance[3,9]. Ovarian-like
stroma is considered essential for the diagnosis of MCN,
whereas papillary-like projections and intraductal growth
are necessary for the diagnosis of IPMN-B. Missed diagnosis of IPMN-B may be common. In our patient,
preoperative endoscopic retrograde cholangiopancreatography was more useful in the diagnosis of the intraductal
tumor than routine computed tomography and magnetic
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Figure 4 Histology of the intraductal papillary mucinous neoplasm of the
bile duct showing papillary proliferation.

5

resonance imaging, possibly due to its cystic nature. In
IPMN-Bs, the bile ducts are frequently dilated due to
mucin hypersecretion and accumulation. In our case,
the hepatic and common bile ducts were dilated mainly
due to the large size of the neoplasm obstructing biliary
outflow. Dilated peripheral bile ducts in IPMN-B may be
mistaken for other biliary duct diseases, including Caroli
disease. The tumors were symptomatic in our patient, as
she complained of abdominal pain, itching, and jaundice.
Although the size of the tumors suggested malignant
transformation, the histologic features did not suggest
malignancy.
In conclusion, we present a unique case of the simultaneous occurrence of a MCN and an IPMN-B in the
liver that could be radically resected.
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cyst. This is the first report of a case series from Africa
and the Middle East.
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INTRODUCTION

Abstract

Choledochal cysts are disproportionate dilatations of
the biliary system[1]. The incidence of choledochal cysts
shows significant geographic variation, being higher in
the Asian population and reaching up to 1 in 1000[2].
Complete excision of the cyst is the best treatment strategy to avoid long-term complications especially malignant
transformation, recurrent cholangitis and gallstones[2,3].
To our knowledge, there are no studies on choledochal
cysts from Africa or the Middle East region to assess the
local prevalence of the disease. In this study, we report 20
years of single Egyptian tertiary center experience in 50
cases of choledochal cyst with a focus on the etiological,
clinical and surgical implications according to the findings
in this case series.

We report the first case series from Africa and the
Middle East on choledochal cyst, a disease which shows
significant geographical distribution with high incidence
in the Asian population. In this study, the epidemiological data of the patients are presented and analyzed. Attention was paid to diagnostic imaging and its accuracy
in the diagnosis and classification of choledochal cyst.
Most cases of choledochal cyst disease have type Ⅰ and
Ⅳ-A cysts according to the Todani classification system,
which support the etiological theories of choledochal
cyst, especially Babbitt’s theory of the anomalous pancreaticobiliary duct junction, which are clearly stated.
The difficulties and hazards of surgical management
and methods used to avoid operative complications
are clarified. Early and late postoperative complications are also included. This study should be followed
by multicenter studies throughout Egypt to help assess
the incidence of choledochal cysts in one of the largest
populations in Africa and the Middle East.

CASE REPORT
This is a retrospective study of all patients admitted to
Mansoura Gastrointestinal Surgical Center during the
period from January 1991 to November 2012. Data were
retrieved from the internal web-based Ibn Sina registry
system supplemented by paper-based records. Data were
collected and rearranged in a standardized manner. Cho-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Ultrasound imaging and abdominal computed tomography of type Ⅰ choledochal cyst. A: Ultrasound imaging; B: Abdominal CT. CC: Choledochal
cyst; GB: Gall bladder; CBD: Common bile duct; CT: Computed tomography.

ledochal cysts were classified according to the Todani
modification of the Alonoso-Lej classification[4]. Early
and late complications were noted.
The Shapiro-Wilk test is used to assess normality
of the data. Numerical data are presented as means and
standard deviations or as medians with ranges. A P < 0.05
was considered statistically significant. Statistical analysis
was performed using IBM SPSS v20.
In total, 50 patients (39 females, 11 males, ratio 3.5:1)
were admitted to our center during the study period.
Data on 2 female patients were lost from the medical records and one female patient refused to undergo surgery.
The mean age at presentation was 265 ± 207.7 mo ranging from 3 mo to 65 years. Right hypochondrial pain was
the most common presenting symptom (n = 45%-93.8%)
followed by jaundice (n = 28%-58.3%), vomiting (n =
23%-47.9%), recurrent fever (n = 21%-43.8%) and abdominal mass (n = 4%-8.3%). The classic triad of abdominal pain, jaundice and palpable right upper quadrant
mass was identified in one patient.
Five patients underwent previous biliary surgery during which choledochal cysts were not detected. Three of
the five cases underwent cholecystectomy, and two cases
underwent exploration for abdominal cysts which were
not operated on. Moreover, one case was explored for
acute abdomen which was mostly attributed to perforated
duodenal ulcer, but the exploration was negative and the
patient improved under conservative treatment. Choledochal cysts were associated with congenital anomalies
in 5 cases (10.4%); ventricular septal defect (one case),
medullary sponge kidney (one case), multiple bilateral
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renal cortical cysts (one case), congenital megacolon (one
case), and intestinal malrotation (one case).
In our series, abdominal ultrasound (US) was performed in 38 cases; diagnosed 19 cases (50%) and accurately classified the cyst type in 11 cases (28.8%) (Figure 1).
Magnetic resonance cholangiopancreatography (MRCP)
was performed in 41 cases; diagnosed 38 cases (92.7%)
and accurately classified the cyst type in 36 cases (87.8%)
(Figure 2). Anomalous pancreaticobiliary duct junction
(APBDJ) was detected by preoperative cholangiography
in 6 cases (14.6%), 5 cases by MRCP and one case by
percutaneous transhepatic cholangiography (Figure 3).
According to the Todani modification of the AlonsoLej classification, we identified patients with type Ⅰa (n
= 29%-60.4%), type Ⅰb (n = 2%-4.2%), type Ⅰc (n =
4%-8.3%), type Ⅳ-A (n = 12%-25%) and type Ⅴ (n =
1%-2.1%) choledochal cyst. Table 1 shows a comparison
between the results of our study and other studies from
countries in South East Asia including patient demographic data, clinical presentation and cyst classification.
Thirty eight patients underwent cyst excision and
hepatico-jejunostomy Roux-en-Y (Figure 4), one case underwent pancreaticoduodenectomy due to intrapancreatic
extension of the cyst, 3 cases of type Ⅳ-A underwent
left hepatectomy, extrahepatic biliary resection and right
hepatico-jejunostomy Roux-en-Y. Five cases underwent
internal drainage procedures via cysto-duodenostomy in
3 cases and cysto-jejunostomy in 2 cases. Of the surgical
cases, a mass was detected in the cyst wall in one case and
its malignant nature was confirmed by intraoperative frozen section.
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Figure 2 Magnetic resonance cholangiopancreatography images of choledochal cyst. A: Type Ⅳ-A choledochal cyst with anomalous pancreaticobiliary duct
junction (white arrow); B: Type Ⅰ choledochal cyst with multiple stones inside (white arrow). IHB: Intrahepatic biliary radicals; CHD: Common hepatic duct; GB: Gall
bladder; CBD: Common bile duct.

A

surgery with recurrent tumor in segment Ⅳ of the liver.

B

DISCUSSION
In our experience, most cases of choledochal cyst (64.6%)
were diagnosed after the first decade of life. This increased incidence in adults may be attributed to institutional referral bias. However, increased incidence in
adults has been reported in many case series of both
children and adults[5,9]. This increase is justified, according
to some authors, by the advance in hepatobiliary imaging
techniques[7]. The possibility of choledochal cyst should
be kept in mind during surgical exploration in all patients
with biliary tract-related symptoms. In our series, 5 cases
(10.4%) had undergone previous biliary surgery and choledochal cysts were unnoticed during the surgery.
The most accepted theory in explaining the pathogenesis of choledochal cyst is Babbitt’s theory of the APBDJ
precluding normal sphincter development at the APBDJ.
This anomalous junction leads to reflux of pancreatic
secretions into the common bile duct due to the smaller
diameter and higher pressure of the pancreatic duct. This
theory is supported by radiological detection of APBDJ
or by a high level of amylase in the cyst fluid[10]. In our
series, APBDJ was detected in 6 cases (14.6%) (Figure
3), but unfortunately amylase cyst fluid is not routinely
performed in our center. In addition, the presence of
five cases of choledochal cyst (10.4%) with associated
congenital anomalies supports other etiological theories
of a congenital background[11]. These associations give
rise to the necessity of a thorough evaluation of patients
with choledochal cysts to exclude associated congenital
diseases for safe surgical and anesthetic considerations[12].
The so-called classic triad of intermittent jaundice,
abdominal mass, and pain was found in a minority of
cases according to most case series[13]. The most frequently seen presentation was abdominal pain (93.8%) which
is a nonspecific symptom and usually associated with a
relatively late diagnosis. On the other hand, jaundice was

Figure 3 Anomalous pancreaticobiliary duct junction detected by cholangiography (white arrow). A: Percutaneous transhepatic cholangiography
of type Ⅳ-A choledochal cyst; B: MRCP of type Ⅳ-A choledochal cyst. MRCP:
Magnetic resonance cholangiopancreatography.

Early postoperative complications included postoperative wound disruption (n = 1) that was managed surgically; collections (n = 4) 3 managed conservatively, and 1
with ultrasound guided tube drainage; biliary leakage (n
= 3) that was managed conservatively, pancreatic leakage
(n = 1) that was managed conservatively, internal hemorrhage on top of acute hemorrhagic pancreatitis that was
managed surgically (n = 1), and air embolism (n = 1). The
overall early complication rate was 23.4%. There was no
early postoperative mortality.
The median follow-up period was 55 ± 38.3 mo (mean
± SE). Late postoperative complications included intrahepatic duct stones (n = 2%-4.3%), anastomotic stricture
(n = 1%-2.1%), liver abscess (n = 2%-4.3%) and hepatic
malignancy (n = 1%-2.1%). The overall late complication
rate was 12.8%. There were 2 late postoperative mortalities. One died 3 years after surgery due to bilobar liver
abscesses. The other, with confirmed malignant transformation by intraoperative frozen section, died 7 mo after
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Table 1 Comparison between our study and other studies from South East Asia
Shi et al
Country
Total number
Sex
(F:M)
Age
Mean
Range
Presentation
Pain
Jaundice
Vomiting
Fever
Mass.
Triad
Incidental
Classification
Ⅰ
Ⅱ
Ⅲ
Ⅳ
Ⅴ

Unclassified
APBDJ

[5]

(2001)

She et al

[6]

(2009)

Shah et al

[7]

(2009)

Woon et al

[8]

(2006)

Our study (2013)

China
108
85:23
Ratio 3.7:1

Hong Kong
83
60:23
Ratio 2.6:1

Kashmir
79
67:22
Ratio 3:1

Singapore
32
25:7
Ratio 3.5:1

Egypt
50
39:11
Ratio 3.5:1

27.8 yr
3-68 yr

45 mo
0-16 yr

NR

41 yr
18-74 yr

265 d
3 mo-65 yr

(61%-56.5%)
(77%-71.3%)
NO
(61%-56.5%)
NO
NO
NO

(39%-46.9%)
(35%-42.2%)
(26%-31.3%)
NO
NO
(2%-2.4%)
NO

(58%-73.4%)
(26%-32.9%)
NO
NO
(20%-25.3%)
(17%-21.5%)
(7%-8.9%)

(29%-91%)
(13%-41%)
(12%-38%)
(11%-34%)
(8%-25%)
(4%-13%)
(3%-9%)

(45%-93.8%)
(28%-58.3%)
(23%-47.9%)
(21%-43.8%)
(4%-8.3%)
(1%-2%)
NO

(75%-69.4%)
NO
(1%-0.9%)
(24%-22.2%)
(6%-5.6%)
(2%-1.8%)
NR

(53%-67.9%)
(4%-5.1%)
(2%-2.6%)
(15%-19.2%)
(4%-5.1%)
(5%-6.1%)
NR

(54%-68.3%)
NO
NO
(21%-26.6%)
(4%-5%)
NO
(21%-26.6%)

(27%-84.4%)
(2%-6.2%)
NO
(2%-6.2%)
(1%-3.1%)
NO
NR

(35%-72.9%)
NO
NO
(12%-25%)
(1%-2.1%)
NO
(6%-14.6%)

NR: Not reported; APBDJ: Anomalous pancreaticobiliary duct junction.

the second most common presentation (58.3%), and it
was usually associated with early diagnosis. These clinical
findings were corroborated by other studies[6,14].
For any case with biliary symptoms, abdominal ultrasound scan is the initial imaging modality of choice.
Precise and accurate delineation of the biliary system
mandates cholangiography with the advantage of noninvasive MRCP over endoscopic retrograde cholangiopancreatography[1,11]. In our experience, abdominal US
diagnosed 19 cases (50%) and accurately classified the
cyst type in 11 cases (28.8%), while MRCP diagnosed 38
cases (92.7%) and accurately classified the cyst type in 36
cases (87.8%). These findings were consistent with other
studies[2,14,15].
Based on the Todani modification of the Alonso-Lej
classification, we found 35 cases of type Ⅰ (72.9%), and
12 cases of type Ⅳ-A (25%) making a total of 97.9%
with choledochal cysts. This supports the criticism of this
standard classification scheme describing it to be misleading, purposeless, and thus it should be abandoned to reserve the term congenital choledochal cyst for congenital
extrahepatic or intrahepatic biliary duct dilatation apart
from Caroli’s disease, choledochocele and diverticulum
of the common bile duct[16].
Consensus has established that the best treatment for
choledochal cysts is surgical excision whenever possible.
This helps to avoid long-term complications of the cyst
including pancreatitis, cholangitis, choledocholithiasis,
biliary cirrhosis and malignant transformation. To achieve
complete cyst excision, accurate recognition of the beginning and the termination of the cyst is mandatory[17].
Dissection towards the lower end of the cyst may
require pancreaticoduodenectomy in favor of complete
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cyst excision; otherwise inevitable unplanned pancreatic
duct injury would occur. In our experience, one case was
complicated by postoperative pancreatic leakage that was
managed conservatively, one case was planned for pancreaticodoudenectomy, and one case had an accidental
pancreatic duct injury that was managed by pancreaticoduodenostomy over external stent, but later this case was
readmitted due to acute hemorrhagic pancreatitis and
was explored and managed by external pancreatic duct
tube reposition. Diao et al[18] performed choledochal cyst
excision without ligation of the distal stenotic stump in
207 patients and there was no significant difference in the
results compared to the ligated group of patients. This
technique helped to decrease the incidence of pancreatic
injury which was reported to be 2%-6% in previous reports from China. A probe inserted into the pancreatic
duct through a duodenotomy may help to prevent pancreatic duct injury in difficult cases[19].
Dissection towards the upper end of the cyst should
be performed considering measures to avoid postoperative anastomotic stricture. The best strategy is to resect at
the level of the carina with left duct spatulation to obtain
a wide stoma for the anastomosis. However, a significant therapeutic challenge is present with a dilated biliary system above the carina. Complete excision in such
cases may put the surgeon in the situation of performing two to four duct anastomoses with normal caliber
ducts. Although all portions of choledochal cysts should
be removed, residual proximal cyst walls may be left to
facilitate biliary anastomosis[20]. Some cases may require
hepatectomy or liver transplantation.
Limitations of this study were the absence of institutional referral bias to our center making it difficult to
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Figure 4 Surgical excision of choledochal cyst. A: Exposure of type IA choledochal cyst; B: Division of biliary system at the carina proximal to the cyst; C: The biliary system after excision of the cyst; D, E: Restoration of biliary continuity by hepaticojejunostomy; F: The specimen after complete excision of the cyst consisting of
gall bladder (GB) and choledochal cyst (CC).

compare the incidence of choledochal cysts in adults
compared to children. Also, the absence of emergency
referral to our center prevents the study of emergent
presentation of the disease as spontaneous perforation
and acute pancreatitis. However, this study needs to be
followed by multicenter studies throughout Egypt to help
assess the incidence of choledochal cysts in one of the
largest populations in Africa and the Middle East.
Choledochal cysts are disproportionate dilatations of
the biliary system[1]. They can present at different ages
with variable biliary symptoms. Thus, a high sense of
suspicion for the disease is required. Most cases of choledochal cyst disease have type Ⅰ and Ⅳ-A cysts. If left
untreated, choledochal cysts have an increased risk of
malignant transformation. Early surgical excision and restoration of biliary tract continuity is mandatory, whatever
the symptom severity to avoid long-term complications
whenever possible[20].
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Core tip: Neonatal cholestasis with low or normal
gamma glutamyl transpeptidase (GGT) activity was
regarded as a characteristic feature of arthrogryposis,
renal dysfunction and cholestasis (ARC) syndrome.
Here we describe a patient who presented with neonatal cholestasis and high GGT activities. She had all
other typical clinical manifestations of ARC syndrome.
The diagnosis was finally confirmed by the presence
of compound heterozygosity of two known VPS33B
disease-causing mutations. Our case indicates that ARC
syndrome cannot be excluded in neonatal cholestasis
even with unexpected high GGT activity.

Abstract
Arthrogryposis, renal dysfunction and cholestasis (ARC)
syndrome (OMIM 208085) is an autosomal recessive
disorder that is caused by mutations in 2 interacting
genes VPS33B and VIPAS39 . Mutations in VPS33B gene
account for most cases of ARC. As low or normal gamma-glutamyl transpeptidase (GGT) activity has been
described in all patients with ARC syndrome identified
so far, ARC syndrome is a possible diagnosis for low
GGT cholestasis. Here we describe a Chinese patient
with neonatal cholestasis and a high GGT level in three
consecutive tests. She had other typical manifestations
of ARC syndrome, including arthrogryposis multiplex
congenita, renal involvement and ichthyosis. Genetic
study of the VPS33B gene further confirmed the diagnosis by identification of compound heterozygosity of
two known disease-causing mutations, c.403+2T > A
and c.1509-1510insG. The mechanism of high GGT in
this patient is unclear. Nevertheless, this case indicates

WCCR|www.wjgnet.com

Original sources: Wang JS, Zhao J, Li LT. ARC syndrome with
high GGT cholestasis caused by VPS33B mutations. World J
Gastroenterol 2014; 20(16): 4830-4834 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i16/4830.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i16.4830

INTRODUCTION
Arthrogryposis, renal dysfunction and cholestasis (ARC)
syndrome (OMIM 208085) is an autosomal recessive disorder that typically presents with neonatal cholestasis, renal tubular dysfunction and arthrogryposis multiplex congenita[1]. Mutations in 2 interacting genes VPS33B and
VIPAS39 have been identified. Mutations in VPS33B
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Table 1 Biochemistry of the proband and her past elder sister at different age of days
Age (d)

TBIL

DBIL

ALT

AST

ALP

GGT

TBA

TP

ALB

(mmol/L)

(mmol/L)

(U/L)

(U/L)

(U/L)

(U/L)

(mmol/L)

(g/L)

(g/L)

80.5
55.9
107.5

28.1
27.5
36.5

12
13
40

22
22
29

694
486
558

216
150
202

27.2
34.2
90.7

50.3
49.0
NA

31.2
24.0
NA

263.4
334.7
271.3
5-21

122
210.5
162.9
0-6

22
16
17
0-40

NA
30
40
0-40

576
454
419
0-500

48
43
37
3-50

NA
NA
NA
0-10

48.9
46.4
57.1
60-85

29.0
30.2
31.5
35-55

The proband
17
21
26
The past elder sister
30
32
34
Reference range

TBIL: Total bilirubin; DBIL: Direct bilirubin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphates; GGT: Gammaglutamyl-transpeptidase; TBA: Total bile acid; TP: Total protein; ALB: Albumin.

gene account for most cases of ARC[2-5].
As low or normal gamma-glutamyl transpeptidase
(GGT) activity has been described in all patients with
ARC syndrome identified so far, ARC syndrome is one
of the differential diagnosis for low GGT cholestasis[6,7].
Recently we diagnosed a case with ARC syndrome caused
by VPS33B mutations, but an unexpectedly high GGT
level was noticed.

persistent positive glucose and protein in the urine and
moderate anemia. Liver function tests were listed in
Table 1. Ultrasound of the abdomen revealed polycystic
kidneys, but CT scan of the brain was normal. This first
baby died at 8 mo from infection, anorexia, jaundice and
poor weight gain.
On examination of the proband, obvious arthrogryposis multiplex, exfoliative skin (ichthyosis), mild jaundice and
simian lines on the right palm were seen. A weak response
to surrounding stimulus and no response to sound were
noted. Liver was palpable 2 centimeters below the costal
edge with normal texture. The spleen was not palpable.
Laboratory investigations of the proband showed
mildly elevated conjugated bilirubin, raised alkaline phosphatase, elevated GGT and total bile acids, hypoalbuminemia but normal ALT and AST (Table 1). Proteinuria
and glucosuria were present. There was a mildly elevated
lactate level. The following results were normal or unremarkable: blood urea, creatinine, electrolytes, free T4 and
thyroid stimulating hormone, ammonia, α1-antitrypsin
level, blood tandem mass spectrometry (MS/MS) study
of amino acid and carnitine profile, serology for hepatitis
A to E, blood immunoglobulin M antibodies to toxoplasma, rubella, cytomegalovirus, herpes simplex virus,
Epstein-Barr virus, blood cytomegalovirus DNA and
chromosome G bands.
The proband’s previous X-ray revealed pneumonia.
Cardiac ECHO revealed patent foramen ovale. Abdominal ultrasound showed normally sized kidneys with multiple cysts of various sizes in both kidneys with the largest in the left kidney of 0.8 cm × 0.6 cm, and the largest
in the right kidney, 0.6 cm × 0.5 cm. Granular high-echo
spots in the medulla of kidneys were revealed. Ultrasound of the hip showed no sign of dislocation. Brain
CT scan showed symmetric, bilateral hypodense white
matter of the cerebral hemispheres with a CT number of
about 14 HU on the Hounsfield scale. CT also revealed
swollen bilateral frontal and temporal lobes, narrowed
bilateral lateral and third ventricles, and basal ganglia of
heterogeneous density.

CASE REPORT
The proband is a female patient, the second child of a
non-consanguineous han couple. Oligohydramnios, ascites and enhanced echo of the kidneys of the fetus were
demonstrated by ultrasound in the 7th mo of pregnancy.
She was born in good condition with a birth weight of
3400 g by a cesarean section at 39 wk of gestation, due
to breech presentation. Her weight dropped to 2900 g by
day 8 while on mixed formula and breast feeding. Hearing screening tests performed on day 7 yielded no definitive results.
Jaundice was first noticed on day 3 after birth and
resolved spontaneously on day 10. It recurred from day
14 after birth and dark urine and light yellow colored
stools were noticed thereafter. The investigations at the
local hospital revealed mild cholestasis so the child was
transferred to a children’s hospital in Beijing at 21 d of
age, when her body weight was 2900 g. She received
blood transfusion because of anemia with a hemoglobin
level of 71 g/L at 28 d of age, and was then referred to a
hepatology centre at age 30 days for investigations of the
cause of her cholestasis.
Family history revealed that the mother was healthy
and the father had polycystic kidney disease. The mother’
s first pregnancy produced a full-term girl weighing 3000
g, delivered by cesarean section for breech presentation
and IIº contaminated amniotic fluid. Enhanced echoes of
the fetal kidneys were demonstrated by ultrasound at the
4th mo of pregnancy and oligohydramnios and ascites at
the 7th mo of pregnancy. The limbs and skin of this elder
sibling looked similar to those of the proband. Jaundice
persisted from birth and stool color became lighter after
20 d of age. Laboratory tests at 1 mo of age revealed
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Management
From the clinical manifestations and previously per-

249

February 8, 2015|Second Edition|

Wang JS et al . High GGT ARC syndrome

A
G A G A G
T

G G A G GTG A G A G

G G A G G

A
G A G A G
T

Exon 6

G G A G G

c.403+2T > A
A G A T C A
G A A A T C

C T T T C

A G A T C A
G A A A T C

C T T T C A G A T C A

Exon 20

C T T T C

c.403+2T > A

Normal

c.1509_1510insG

c.1509_1510insG

Normal

Figure 1 Genomic DNA sequences of the exons 6 and 20 of VPS33B gene from the proband and her parents. The arrows in exon 6 indicate T/A heterozygous
(c.403+2T > A) in the proband and her mother, but normal sequence (T) in her father. The arrows in exon 20 indicate heterozygous insertion of G (c.1509-1510insG)
in the proband and her father, but no change in her mother. These confirmed the proband was a compound heterozygote for c.403+2T > A and c.1509-1510insG in
VPS33B gene.

formed investigations, the diagnosis of ARC syndrome
was suspected. In view of the bad prognosis, the parents
were not willing to allow the child to undergo any further
tests. However they consented to genetic analysis to help
with future prenatal diagnosis. Ursodeoxycholic acid and
fat-soluble vitamins were prescribed and follow-up was
made over the telephone or by email. Her ichthyosis got
much better with olive oil massage after bathing and the
patient attained her birth weight at 67 d of age. Facial eczema developed from about 5 mo of age and she died at
7.5 mo of age.

> A and c.1509-1510insG mutations was revealed. The
parents were found to be heterozygous (Figure 1).

DISCUSSION
ARC syndrome is known to be caused by VPS33B and
VIPAS39 mutations and has been reported to occur in
many ethnic groups[3,8]. Normal or low GGT is one of
the characteristics of neonatal cholestasis in ARC syndrome and it was listed as one of the four diagnostic
features of the syndrome (arthrogryposis, renal tubular
dysfunction and cholestasis with a low GGT activity)[3].
By reviewing the literature to date, none of the cases
reported manifested cholestasis with significantly high
GGT. Therefore, the proband case here is the first report
that ARC syndrome could present as neonatal cholestasis
with significantly high GGT activities.
The patients had three major diagnostic features: arthrogryposis multiplex congenita, renal involvement and
cholestasis. The genetic study of VPS33B gene of the
proband further confirmed the diagnosis by identification of two mutations previously reported in the East
Asians[8]. c.1509-1510insG is a frame-shift mutation.
c.403+2T > A mutation disrupts the original donor site
following new donor site creation and therefore, a 16 bp
intronic sequence that contains a stop codon is inserted
into the mRNA sequence and results in a truncated

Molecular genetic techniques
The study protocol conforms to the ethical guidelines of
the Declaration of Helsinki of 1975. With the approval
by the Ethics Committee on human research of the
Children’s Hospital of Fudan University and informed
consent of the parents, 1 mL of whole blood was drawn
from the proband and her parents. DNA was extracted
routinely and all the coding exons together with adjacent
intronic sequence of the VPS33B gene were amplified
and sequenced according to Gissen P et al with modifications (detailed primers, PCR and sequencing condition
are available upon request)[2,3].
Result of molecular genetic studies
In the proband, compound heterozygosity for c.403+2T
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ure to thrive, and renal tubular acidosis. It indicates that
ARC syndrome should be considered as a diagnostic possibility in various populations and a cholestasis with significantly high GGT activity, especially in the early stage
after birth, should not exclude the diagnosis.

Table 2 Gamma-glutamyl transpeptidase level in
arthrogryposis, renal dysfunction and cholestasis patients
previously reported
Ref.

GGT level

Di Rocco et al[10] (1995)
Franceschini et al[11] (1997)
Papadia et al[12] (1996)
Coleman et al[13] (1997)
Abdullah et al[14] (2000)
Denecke et al[15] (2000)
Eastham et al[16] (2001)
Howells et al[17] (2002)
Gissen et al[2] (2004)
Abu-Sa'Da et al[18] (2005)
Choi et al[19] (2005)
Tekin et al[20] (2005)
Bull et al[21] (2006)
Gissen et al[3] (2006)
Taha et al[22] (2007)
Hershkovitz et al[23] (2008)
Arhan et al[24] (2009)
Jang et al[8] (2009)
Kim et al[25] (2010)

Normal (3 patients)
Normal (3 patients)
Normal (1 patient)
Normal (2 patients, 60-70 U/L)
Normal (3 patients)
Normal (2 patients), mildly elevated
(1 patient 78 U/L)
Normal (4 patients)
Normal (1 patient)
Normal (29 patients)
Normal (2 patients)
Normal (1 patient)
Normal (2 patients)
Normal (1 patient)
Normal (9 patients)
Normal (1 patient)
Normal (2 patients, 35-83 U/L)
Normal (1 patient)
Normal (6 patients)
Normal (10 patients)
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Case characteristics

Arthrogryposis multiplex congenita and ichthyosis were found in a cholestatic
infant with high gamma-glutamyl transpeptidase (GGT) activity.

Clinical diagnosis

Arthrogryposis multiplex congenita, renal dysfunction and cholestasis.

Differential diagnosis

Biliary atresia, progressive familial intrahepatic cholestasis, citrin deficiency,
idiopathic neonatal cholestasis, etc., should be considered.

Laboratory diagnosis

GGT: Gamma-glutamyl transpeptidase.

Genetic study revealed compound heterozygote with known disease-causing
mutations in VPS33B.

[9]

VPS33B protein . Based on this, a diagnosis of ARC
syndrome caused by VPS33B mutations in the proband
case could be confirmed.
An interesting finding is the parallel increase in serum
levels of GGT and total bile acids in the proband. Her elder sister demonstrated a typical neonatal cholestasis with
low GGT, who should have same genetic background of
VPS33B, indicating that the high GGT in the proband
could not be explained by the specific mutations.
The normal reference range of GGT is age dependent[7]. It could be quite high in newborns and then decreased to adult range. In Mainland China, because of
the lack of age specific data, 50 U/L is widely used as the
upper normal limit regardless of age. 93 U/L is defined
as the upper normal limit of GGT in infants less than 6
mo of age in National Taiwan University Hospital[6]. One
feature of this proband is that she went to see a doctor
much earlier than her elder sister, so the elevation of
GGT might be explained as an age-related evolution of
normal GGT activity. The limitation of this case report
is the lack of follow-up of her liver function test beyond
neonatal stage. As a result, we do not know whether the
elevated GGT activity would reduce as age advances.
However, all cases with available data on GGT activity
reported until now had GGT activity labeled normal or
with a peak level no more than 83 U/L (Table 2). Her
elder sister’s GGT activity tested at 30 days of age was
also below 50 U/L (Table 1). However, the proband had
a GGT activity over 200 U/L at 26 days of age, making it
unlikely that it can be fully explained by the specific age.
This case shows that the presence of high GGT
activity cannot exclude ARC if the diagnosis is strongly
suspected due to the presence of other cardinal features
such as ichthyosis, arthrogryposis, agranular platelets, fail-
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Imaging diagnosis

Multiple cysts in kidneys and patent foramen ovale were revealed by ultrasound.

Treatment

Ursodeoxycholic acid and fat-soluble vitamins were prescribed.

Related reports

Cholestasis of arthrogryposis, renal dysfunction and cholestasis (ARC) syndrome has never been associated with significantly high GGT activities.

Term explanation

ARC refers to arthrogryposis multiplex congenita, renal dysfunction and cholestasis.

Experiences and lessons

ARC syndrome should not be excluded from the list of differential diagnoses in a
cholestatic infant with high GGT activity, especially in the first months after birth.

Peer review

This article indicated that ARC syndrome cannot be excluded from the differential diagnosis of neonatal cholestasis based on serum levels of GGT activity.
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Solitary schwannoma of the gallbladder: A case report and
literature review
Lin-Na Liu, Hui-Xiong Xu, Shu-Guang Zheng, Li-Ping Sun, Le-Hang Guo, Jian Wu
showed no blood flow signals on color Doppler US, and
the wall beneath the lesion was intact on CEUS. The
lesion was believed to be a benign entity; in addition,
gallbladder adenomyomatosis was suspected. A laparoscopic cholecystectomy was performed to remove
the mass. Pathological examination revealed that the
tumor was mainly composed of spindle-shaped cells;
neither atypical cells nor signs of malignancy were
found. Immunohistochemical staining showed a strong
positive S-100 protein reaction. Vimentin and CD56
staining were also positive, whereas CD34 and CD117
were negative. Finally, the lesion was diagnosed as
schwannoma. Herein, we report the case; the associated literature is also reviewed.
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Core tip: Gallbladder schwannoma, a benign tumor derived from the Schwann’s cells in the gallbladder wall,
is extremely rare. This paper describes the case of a
55-year-old man with a mass in the gallbladder but no
other symptoms. The patient was treated by cholecystectomy. After 1 year of follow-up with clinical evaluation and ultrasound (US), it did not show any evidence
of local recurrence. We learned through this rare case
of gallbladder schwannoma that the imaging findings
have not been reported in detail before. The US, especially contrast-enhanced ultrasound, features seemed
to be helpful in excluding malignancy, and it was essential for treatment planning and the alleviation of patient
anxiety in this case.

Abstract
Schwannomas occurring in the gallbladder are extremely rare. Preoperative diagnosis of gallbladder
schwannomas appears to be very difficult because they
are normally asymptomatic and are often found incidentally. Until now, only five cases have been reported
in the literature. To our knowledge, the contrastenhanced ultrasound (CEUS) features of gallbladder
schwannomas have not been reported before in other
studies. We treated a 55-year-old male patient with
gallbladder schwannoma in China. He had no symptoms, and the lesion was incidentally found by conventional ultrasound (US) when performing a health
examination. The patient had normal liver function;
moreover, serum carcinoembryonic antigen and alphafetoprotein were within the normal ranges. The lesion
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round mass in the gallbladder. The mass showed homogeneous hypo-attenuation without internal calcification
or liquefaction (Figure 2A). On CECT, the mass showed
slight enhancement in the arterial phase (Figure 2B) and
delayed enhancement until the late venous phase (Figure
2C). A CT diagnosis of a gallbladder polyp was suspected
before surgery.
A laparoscopic cholecystectomy was performed to
remove the mass. The gross specimen showed a 2.5-cmsized, well-circumscribed, localized mass, which was surrounded by a fibrous capsule. Microscopic examination
revealed that the tumor mainly consisted of spindleshaped cells; neither atypical cells nor signs of malignancy
were found (Figure 3A). Immunohistochemical staining
showed a strong positive S-100 protein reaction (Figure
3B). Vimentin and CD56 staining were also positive (Figure 3C), whereas CD34 and CD117 were negative (Figure
3D). The final diagnosis of gallbladder schwannoma was
made. Until now, twelve months after operation, the patient remained alive and in good status, without signs of
recurrence of the lesion.

INTRODUCTION
Schwannomas are benign neurogenic tumors that originate from the Schwann’s cells of the peripheral nerves
in young to middle-aged patients[1]. Schwannoma can
develop in any part of the body, but the most common
sites include the head, neck, and flexor surfaces of the
extremities[2]. Schwannomas arising in the digestive tract
are quite rare, and they occur most commonly in the
stomach, followed by the colon and rectum[3,4]. Primary
benign schwannoma of the gallbladder is extremely rare.
In this paper, we present a case of gallbladder schwannoma, with an emphasis on the imaging and pathological
findings. Biliary system schwannomas in the literature are
also reviewed.

CASE REPORT
A 55-year-old male patient was admitted to the hospital
because a 2.1-cm mass was incidentally detected in his
gallbladder by ultrasound (US) during a health examination. The patient had neither complaints nor symptoms.
According to the physical examination, his abdomen was
soft and flat; there was no evidence of jaundice or abdominal tenderness. He had no previous history of any
other major illness, and his vital signs were stable. The
blood laboratory study results were as follows: leukocyte
count, 6.86 × 109/L; hemoglobin, 159 g/L; total protein, 80 g/L, total albumin, 50 g/L; total bilirubin, 13.4
µmol/L; direct bilirubin, 10.8 µmol/L; serum alanine
aminotransferase 16.1 U/L; serum alkaline phosphatase,
53.4 U/L; and serum gamma-glutamyltranspeptidase,
31.4 U/L. The laboratory studies revealed almost normal liver function. Carcinoembryonic antigen and alphafetoprotein were within the normal ranges.
US was performed using a LogiQ E9 scanner (GE
Healthcare, Milwaukee, WI, United States) with a convex
transducer (frequency range, 2-6 MHz). Conventional US
showed a 2.1-cm iso-echoic mural mass in the gallbladder. The mass was solid, homogeneously echogenic, and
well defined with no infiltration into the liver (Figure 1A).
Color Doppler US showed no flow signals within the
mass (Figure 1B). Contrast-enhanced ultrasound (CEUS)
was then performed using the low acoustic power contrast-specific imaging mode. The contrast agent used was
SonoVue (BR1; Bracco SpA, Milan, Italy), a sulfur hexafluoride-filled microbubble contrast agent. The contrast
agent was injected into the antecubital vein as a bolus
(within 1-2 s) at a dose of 1.5 mL, followed by a flush of
5 mL of normal saline. The mass appeared slightly hyperenhanced in the arterial phase and slightly hypo-enhanced
in the venous phase. The gallbladder wall under the mass
was intact (Figure 1C, 1D and 1E). A diagnosis of gallbladder adenomyomatosis was suspected before surgery.
Contrast-enhanced computed tomography (CECT)
was subsequently performed to examine the gallbladder
within 1 wk after the US examination, using a 64-slice
computed tomography (CT) scanner. An un-enhanced
CT scan of the gallbladder region showed a well-defined
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DISCUSSION
Schwannoma is a benign tumor derived from the
Schwann’s cells that encapsulates the nerve sheath, so it
is known as a neurilemoma. Malignant schwannomas are
extremely rare and are always associated with von Recklinghausen’s disease[5,6]. Schwannoma usually occurs in
the extremities, but it can also found in head, neck, trunk,
retroperitoneum or mediastinum[5]. It can also develop
in the gallbladder due to the abundant anastomotic network of sympathetic and parasympathetic nerve fibers
in the wall of the gallbladder and bile duct[7]. However,
schwannomas arising in gallbladder are extremely rare.
As a result of lacking of adequate knowledge of this
tumor and low incidence in clinical practice, correct preoperative diagnosis is hard to achieve. When tumor was
small, patient normally appeared asymptomatic; on the
contrary, jaundice and vague pain may happened when
tumor was too large to compress surrounding organs.
Until now, only five similar cases have been reported (Table 1). In the reported cases of gallbladder schwannomas,
two cases revealed obstructive jaundice and vague pain;
the other three cases were asymptomatic.
Imaging modalities, such as CT, magnetic resonance
imaging (MRI), and US, are useful for detecting and
locating tumors; however, definitive diagnosis is rarely
achievable. Some cases might even be not visible on
imaging examinations when the lesions coexist with
cholecystolithiasis or are overly small[5]. Generally speaking, an unenhanced CT scan depicts a schwannoma as
a well-defined hypoattenuating area, and CECT shows
peripheral enhancement with an irregular pattern. Delayed peripheral enhancement until the late venous phase
on the CT scan reflects a fibrous capsule and an internal
fibrillary element[1,8]. In our case, however, no obvious
enhancement during the arterial phase was observed on
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Figure 1 Ultrasound and contrast-enhanced ultrasound imaging. A: Conventional ultrasound shows a lesion (arrows) sized 2.1 cm in diameter in the gallbladder;
B: Color Doppler ultrasound shows no blood supply in the mass (arrows); C: The lesion (arrows) shows hyper-enhancement 21 s after contrast agent injection; D: The
lesion (arrows) shows iso-enhancement 34 s after contrast agent injection; E: The lesion (arrows) shows slight hypo-enhancement 54 s after contrast agent injection.

CECT. On MRI, schwannomas present as masses of low
signal intensity on T1-weighted images and of high signal
intensity on T2-weighted images[2,9].
The US features of this lesion are unknown and nonspecific. Ohta et al[5] reported a lesion appearing on US
as local gallbladder wall thickening at the fundus of the
gallbladder with cholecystolithiasis. The lesion was diagnosed as chronic cholecystitis before surgery. In the present case, the lesion was visualized as a well-defined round
isoechoic mass originating from the gallbladder wall on
gray-scale US, and no intra-lesional blood flow signals
were visible on color Doppler US. Although the lesion
was larger than 2 cm in diameter, the wall beneath the
mass was intact. No infiltration into the adjacent liver was
present. CEUS with SonoVue was used for the preoperative diagnosis, which has not been reported before. The
contrast arrival time to the lesion was 19 s after administration of the contrast agent. The lesion showed hyper-
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enhancement in the arterial phase of CEUS and began
to be hypo-enhanced 54 s after contrast administration.
The gallbladder wall under the mass was intact in all of
the phases. According to the previous literature regarding gallbladder CEUS[10-12], malignant gallbladder lesions
usually fade more quickly than benign gallbladder lesions,
and most malignant gallbladder lesions begin to be hypoenhanced 50 s before contrast administration. In addition, the gallbladder wall beneath the malignant lesion is
usually destroyed, whereas it remains intact with benign
gallbladder lesions.
Immunohistochemical analysis is necessary to distinguish schwannomas from neurofibromas, gastrointestinal
stromal tumors and leiomyomas[13]. Schwannomas are
strongly positive for vimentin and S100 protein while
negative for muscle cell markers; CD117 and CD34 are
also useful clues for schwannoma, whereas positive staining has been helpful for the immunohistochemical diag-
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Figure 2 Gallbladder computed tomography imaging. A: Unenhanced computed tomography shows an iso-attenuating mass (arrow) in the gallbladder; B: No obvious enhancement (arrow) was found in the arterial dominant phase; C: The mass (arrow) shows slight hyper-attenuating in the late venous phase.

A

B

C

D

Figure 3 Pathological examinations. A: Microscopic examination shows that the tumor mainly composes of spindle-shaped cells and no atypical cells are found (HE
staining; magnification: 10 × 30); B, C, D: Immunohistochemical staining shows the tumor is positive for S-100 protein (10 × 30) (B) and CD56(10 × 30) (C), whereas
negative for CD117 (10 × 30) (D).
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Table 1 Reported cases of schwannomas of the gallbladder
Ref.

Year

Sex Age

Symptom

Imaging
method

Location

Yamagiwa
et al[18]
Matsuoka
et al[19]

1991

M

58

Jaundice

NA

Neck

1996

M

74

Asymptomatic

2001

F

26

Vague pain

2003

F

61

NA

US MRI
CT and
endoscopy
US and
CECT
NA

Ren et al[20]
Colović
et al[21]
Ohta et al[5]
Current case

2008
2012

M
M

58
55

Asymptomatic CT and US
Asymptomatic CEUS and
CECT

Size
(mm)

Preoperative
diagnosis

With GB
stones

Treatment

Followup

Status

4

Bile duct cancer

NA

Cholecystectomy

NA

NA

Fundus

10

Adenomyomatosis

N

Cholecystectomy +
hepatectomy

NA

NA

Neck

110

Tumor of GB

N

Cholecystectomy

NA

NA

Whole

90

Tumor of GB

N

Cholecystectomy

10 Y

Survived

Fundus
Neck

3
22

Cholecystolithiasis
Adenomyomatosis

Y
N

Cholecystectomy
Cholecystectomy

16 M
12 M

Survived
Survived

NA: Not available; CEUS: Contrast-enhanced ultrasound; CECT: Contrast-enhanced computed tomography; US: Ultrasound; CT: Computed tomography;
MRI: Magnetic resonance imaging.

nosis of gastrointestinal stromal tumors[5,14].
Histologically, schwannomas originating in the digestive tract are S-100 protein-positive spindle cell tumors
that consist mainly of cellular (Antoni A) areas, and they
generally do not show a nuclear palisading pattern, which
is usually found in conventional schwannomas of the
soft tissue and central nervous system[2,15,16]. Whether lack
neurofibromatosis-2 genetic alterations might be the key
point to distinct schwannomas of the digestive tract from
conventional schwannomas[2,17].
Schwannomas of the gallbladder can be successfully
treated surgically, like schwannomas in other locations[1].
The treatment of choice is cholecystectomy due to the
diagnostic uncertainty before surgery, even with extensive
application of various imaging modalities. To our knowledge, this was the first time to evaluate the features and
usefulness of CEUS in diagnosing solitary schwannoma
of the gallbladder. CEUS can easily excluding the possibility of malignant GB disease.

contrast-enhanced ultrasound (CEUS) showed the mass slightly was hyper-enhanced in the arterial phase and slightly hypo-enhanced in the venous phase;
moreover, the gallbladder wall under the mass was intact.

Pathological diagnosis

Microscopic examination revealed that the tumor mainly consisted of spindleshaped cells; it was S-100/Vimentin/CD56-positive and CD34/CD117-negative.

Treatment

The patient was treated with cholecystectomy.

Related reports

Schwannomas arising in the gallbladder are extremely rare, and preoperative
diagnosis appears to be very difficult because these tumors are commonly asymptomatic and are often discovered incidentally.

Term explanation

To our knowledge, the CEUS features of gallbladder schwannomas have not
been reported before in the other literature.

Experiences and lessons

This report not only presents the details of the US and CEUS features in this
case, but it also indicates the usefulness of CEUS in excluding malignancy before surgery.

Peer review

This article presents a case of gallbladder schwannoma with an emphasis on
the imaging and pathological findings; also, biliary system schwannomas in the
literature are reviewed.
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curative resection and adjuvant chemotherapy. The role
of additional therapies, such as multimodal treatment
including radiation therapy, must be further studied to
improve the prognoses of patients.
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Core tip: Primary neuroendocrine carcinomas of the
common bile duct rarely occur; among these tumors,
large cell neuroendocrine carcinoma is extremely rare.
Large cell neuroendocrine carcinoma (LCNEC) is a highgrade malignant neuroendocrine neoplasm. This case
report represents a rare case of a primary neuroendocrine carcinoma of the common bile duct. More clinicopathological data and further studies with multimodal
treatment are required to identify the prognostic indicators and histogenesis of LCNEC of common bile duct.

Large cell neuroendocrine carcinoma (LCNEC) in the
biliary system is a poorly differentiated, high-grade
neuroendocrine tumor. These tumors exhibit aggressive
behavior and an increased tendency for early nodal
and distant metastases. Herein, we report an unusual
case of a pure primary LCNEC of the common bile duct
(CBD). A 75-year-old female presented with nausea
and jaundice. The patient underwent a CBD excision
with lymph node dissection. Upon histological and immunohistochemical examination, the tumor exhibited
pure large cell-type neuroendocrine features. Metastases were noted in two of the eight lymph nodes. The
patient was administered adjuvant chemotherapy. The
patient’s cancer recurred 7 mo after surgery, and the
patient died from liver failure 5 mo after recurrence.
The prognosis of LCNEC of CBD remains poor despite
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INTRODUCTION
Although neuroendocrine neoplasms are frequently observed in the gastrointestinal tract, primary neuroendocrine
carcinoma (NEC) of the common bile duct (CBD) rarely
occurs. Among these tumors, large cell NEC (LCNEC)
is extremely rare. LCNEC is a high-grade malignant neuroendocrine neoplasm. LCNEC of the CBD was first
described by Sato et al[1], and only two additional cases of
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LCNEC of the CBD have been reported to date[2,3]. The
pathogeneses of NEC of the CBD remains unclear. The
diagnosis of CBD LCNEC is rarely made preoperatively
because this tumor generally appears with nonspecific
symptoms. Furthermore, the preoperative differentiation
between cholangiocarcinoma and LCNEC is not possible
using current imaging techniques. Histopathologically,
reported LCNECs have been noted as pure forms or combined with adenocarcinoma or other tumors[2]. Given the
invasive nature and aggressive biology of the tumor, the
prognosis of patients with LCNEC of the CBD is poor[1].
Herein, we present a rare case of LCNEC of the CBD.

A

B

CASE REPORT
A 75-year-old female presented to our hospital with a
5-d history of nausea and jaundice. A physical examination revealed an icteric sclera, and the patient had neither
abdominal tenderness nor a palpable mass in the right
upper quadrant of the abdomen. She had hypertension
and diabetes mellitus, and both were well controlled with
medication. The patient had no family history of cancer.
On the date of admission, the complete blood count and
serum biochemical parameters were as follows: white
blood cells, 10500 × 103/μL (3.8-10.0 × 103/μL); total
bilirubin, 6.4 mg/dL (0.3-1.2 mg/dL); direct bilirubin, 5.6
mg/dL (0.1-0.5 mg/dL); aspartate aminotransaminase,
151 U/L (normal 15-41 U/L); alanine aminophosphatase, 302 U/L (14-54 U/L); aspartate transferase, 240
U/L (38-126 U/L); and gamma-glutamyltranspeptidase,
939 U/L (7-50 U/L). Carbohydrate antigen 19-9 (CA19-9)
was 118.1 U/mL (0-37 U/mL). Carcinoembryonic antigen and alpha fetoprotein levels were within normal
limits. The chest X-ray was within normal limits. An
abdominal computed tomography (CT) scan revealed a
mass that was approximately 2.7 cm in size located in the
mid common bile duct and a regional metastatic node in
the hepatoduodenal ligament (Figure 1). The endoscopic
retrograde cholangiopancreatography demonstrated an
asymmetric filling defect in the mid common bile duct
(Figure 2). The cystic duct was well visualized. After the
endoscopic sphincterotomy, an endoscopic nasobiliary
drainage catheter was inserted. The patient underwent an
operation with the presumed diagnosis of CBD cancer.
The tumor of the bile duct was resected via cholecystectomy. The patient exhibited enlarged lymph nodes in
the hepatoduodenal ligament and porta hepatis, which
were also resected. No evidence of distant metastasis
and organ invasion was noted. The resection margin
of the proximal and distal bile duct frozen biopsy was
tumor negative. Reconstruction was performed with a
Roux-en Y hepaticojejunostomy. On histopathological
examination, the tumor exhibited high cellularity and
invasion throughout the entire CBD wall without serosal penetration. The tumor cells are monotonous, with
relatively abundant cytoplasm and hyperchromatic nuclei
that exhibited course chromatin and prominent nucleoli
(Figure 3A, B). Immunohistochemical findings indicated
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Figure 1 Computed tomography findings. A: One mass 2.7 cm in size in the
mid common bile duct (black arrow); B: Regional metastatic node in the hepatoduodenal ligament (white arrow).

Figure 2 Endoscopic retrograde cholangiopancreatography. The image
presents an asymmetric filling defect in the middle common bile duct with
proximal dilatation (black arrow) and the cystic duct was well visualized (white
arrow).

that tumor cells are immunopositive for neuroendocrine
markers, including synaptophysin and chromogranin. No
evidence of adenocarcinoma or other tumor components
were noted (Figure 3C, D). Metastases were noted in two
of eight lymph nodes. No postoperative complications
occurred, and the patient was discharged. The patient
was administered adjuvant chemotherapy consisting of
5-fluorouracil, epirubicin, and cisplatin. CT scans 7 mo
after surgery indicated recurrence at the hepaticojejunostomy site as well as in liver and portocaval area. The
patient died of liver failure five mo after recurrence.
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A

B

C

D

Figure 3 Histologic and immunohistochemical findings. A: High cellularity tumor cells invades into the bile duct wall (magnification × 12.5); B: tumor cells exhibit
relatively abundant cytoplasm and hyperchromatic round nuclei with course chromatin and prominent nucleoli (magnification × 400); C: tumor cells exhibit immunopositivity for a neuroendocrine marker (synaptophysin) (magnification: × 400); D: immunohistochemical staining for Pan CK, and a combined adenocarcinoma component
is not noted (magnification: × 40).

angiography. Tumor markers, such as alpha fetoprotein,
carcinoembryonic antigen, CA19-9 and CA125, are also
non-specific.
LCNEC is a rare type of CBD, and to our knowledge,
only three previous cases have been described in the
English-language literature (Table 1)[1-3]. Thus, this is the
fourth reported case of LCNEC occurring in the extra
bile duct. The cases described by Sato et al[1] and Demoreuil et al[2] were MANECs (adenocarcinoma and LCNEC).
Therefore, strictly speaking, our case is the second to
report a pure LCNEC arising in the extra bile duct followed; the report of Sasatomi et al[3] was the first to report
this type of lesion. Our study was the first report of an
LCNEC in the CBD in an Asian individual.
More specific staining markers are required to accurately diagnose NECs of the CBD (i.e., immunohistochemistry). The diagnosis of NEC should be confirmed
by positive immunohistochemical staining for at least one
neuroendocrine marker, such as chromogranin, synaptophysin, or neuron-specific enolase[7]. Microscopically,
NET is defined as a well-differentiated neuroendocrine
neoplasm with mild to moderate nuclear atypia and a low
proliferation fraction (≤ 20 mitoses per 10 high-power
fields or ≤ 20% Ki-67 index). Unlike NET, LCNEC is
a poorly differentiated, high-grade malignant neuroendocrine neoplasm that is composed of large cells with
marked nuclear atypia and a high proliferation fraction
(> 20 mitoses per 10 high-power fields or > 20% Ki-67
index)[7].

DISCUSSION
Carcinoma of the CBD accounts for less than 2% of all
cancers, and the lesions identified in the CBD are predominantly cholangiocarcinomas (80%)[4]. The bile ducts
is one of the rarest primary sites for neuroendocrine
tumors (NETs), accounting for 0.2% to 2.0% of all such
tumors[4]. Based on the WHO classification, neuroendocrine neoplasms are classified into five general categories,
including NET, NEC, mixed adenoneuroendocrine carcinoma (MANEC), goblet cell carcinoid, and tubular carcinoid. In addition, NECs are classified as either LCNEC
or small cell neuroendocrine carcinoma (SCNEC)[5]. Neuroendocrine neoplasms of the CBD are rare; carcinoid
tumors represent the majority of these lesions.
A primary NEC of the CBD is extremely rare because normal CBD mucosa does not contain neuroendocrine cells. The origin of NEC of the CBD remains
unclear. Neuroendocrine cells can be detected at sites of
intestinal metaplasia induced by chronic inflammation,
including long-standing chronic inflammation due to
cholelithiasis and congenital anomalies, which may be the
initial step in the development of neuroendocrine tumors
of the CBD[6].
The symptoms of LCNEC of the CBD are nonspecific. The preoperative diagnosis of LCNEC is difficult because it is not possible to differentiate LCNEC
from an adenocarcinoma of the CBD using imaging
studies, such as ultrasonography, CT, and abdominal
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Table 1 Reported cases of large cell neuroendocrine carcinomas of the common bile duct
Ref.

Sex/age (yr)

Tumor histology

M/68
M/73
M/76
F/75

LCNEC + AD
LCNEC + AD
LCNEC
LCNEC

Sato et al[1]
Demoreuil et al[2]
Sasatomi et al[3]
Present report

Location size (cm)
D
P
P
M

2
3
5
3

Treatment

Survival duration (post OP)

Resection and chemotherapy
Resection and chemotherapy
Resection
Resection and chemotherapy

DD 3 mo
DD 12 mo
DD 21 d
DD 12 mo

M: Male; F: Female; LCNEC: Large cell neuroendocrine carcinoma; AD: Adenocarcinoma; D: Distal common bile duct; P: Proximal common bile duct; M:
Middle common bile duct; DD: Died of disease.

Differential diagnosis

Therapeutic interventions have not been well defined,
and no optimal postoperative adjuvant therapy, such as
chemotherapy and radiation therapy, is available due to
the rarity of LCNEC of the CBD and its poor prognosis.
LCNEC is treated in a similar manner as other cancers in
the CBD. The best treatment option is surgical excision.
In most cases, adequate clearance can be achieved by an
excision of the CBD via portal lymphadenectomy and
Roux-en-Y hepaticojejunostomy reconstruction, but some
distal CBD tumors are best treated by pancreaticoduodenectomy. The role of adjuvant therapy remains controversial, and most studies have failed to demonstrate a survival
advantage[8].
The prognosis of patient with LCNEC of the CBD
is reportedly poor[8]. The survival duration of previously
reported LCNEC of the CBD cases ranged from only 21
d to 12 mo after surgery (Table 1, cases 1-3). In our case,
recurrence was noted 7 mo after surgery, and the patient
died 5 mo after this recurrence. SCNEC of the CBD, another NEC type, has a poor prognosis, similar to LCNES.
Edakuni et al[9] reported the longest survival of SCNEC
of the CBD as 45 mo after surgery. In this case, the tumor
was a MANEC (40% adenocarcinoma and 60% SCNEC)
and exhibited a reduced proliferative fraction (9.6% Ki67-positive tumor cell). Shimono et al[10] reported a long
survival (69 mo after surgery) in a gallbladder patient
with LCNEC who underwent an operation and adjuvant
chemotherapy as well as radiation therapy after surgery[10].
Though this case involves a single LCNEC of a gallbladder patient, the multimodal treatment appears to offer
enhanced treatment, resulting in increased survival for
LCNEC of the CBD.
LCNEC of the CBD is a poorly differentiated, rare
tumor that exhibits high-grade NETs with aggressive
behavior and has a high tendency for early lymph node
and distant metastases. More clinicopathological data and
further studies with multimodal treatment are required to
identify the prognostic indicators and the histogenesis of
LCNEC of the CBD.

Cholangiocarcinoma and other common bile duct (CBD) cancers.

Laboratory diagnosis

White blood cells, 10500 103/μL (3.8-10.0 103/μL); serum albumin, 3.1 g/dL
(3.5-4.8 g/dL); total bilirubin, 6.4 mg/dL (0.3-1.2 mg/dL); direct bilirubin, 5.6 mg/
dL (0.1-0.5 mg/dL); aspartate aminotransaminase, 151 U/L (normal 15-41 U/L);
alanine aminophosphatase, 302 U/L (14-54 U/L); aspartate transferase, 240
U/L (38-126 U/L); and gammaglutamyl transpeptidase, 939 U/L (7-50 U/L). The
carbohydrate antigen 19-9 level was 118.1 U/mL (0-37 U/mL).

Imaging diagnosis

A computed tomography scan revealed a mass approximately 2.7 cm in size
in the mid common bile duct and a regional metastatic node in the hepatoduodenal ligament. The endoscopic retrograde cholangiopancreatography demonstrated an asymmetric filling defect in the mid common bile duct.

Treatment

The patient underwent a CBD excision with lymph node dissection. The patient
was administered adjuvant chemotherapy consisting of 5-fluorouracil, epirubicin, and cisplatin.

Related reports

Tumor cells are monotonous and exhibit relatively abundant cytoplasm and
prominent hyperchromatic nuclei with course chromatin. Immunohistochemical
findings indicated that tumor cells are immunopositive to neuroendocrine markers, including synaptophysin and chromogranin.

Experiences and lessons

This case report presents a rare case of a primary neuroendocrine carcinoma
of the common bile duct. More clinicopathological data and further studies with
multimodal treatment are required to identify the prognostic indicators and the
histogenesis of large cell neuroendocrine carcinoma of the CBD.

Peer review

This article applies information about a rare case of a primary neuroendocrine
carcinoma of the common bile duct.
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Abstract

INTRODUCTION

Key words: Intraductal papillary mucinous neoplasm of
the bile duct; Tumor thrombi
Core tip: Intraductal papillary mucinous neoplasm of
the bile duct (IPNB) has relatively recently been recognized as a separate disease entity with an unclear
pathogenesis. We present a case of IPNB developing
from the gallbladder accompanied by a bile duct tumor
thrombus in a 79-year-old female. Although this is not
a malignant lesion, it has the potential to mimic a malignant lesion, and hence needs aggressive treatment.
Original sources: Yamamoto K, Yamamoto F, Maeda A, Igimi
H, Yamamoto M, Yamaguchi R, Yamashita Y. Tubulopapillary
adenoma of the gallbladder accompanied by bile duct tumor
thrombus. World J Gastroenterol 2014; 20(26): 8736-8739 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i26/8736.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i26.8736

Intraductal papillary mucinous neoplasm (IPMN) of the
bile duct (IPNB) is a disease entity that was proposed in
2001 by Chen et al[1]. IPNB is regarded as a counterpart
of IPMN of the pancreas, and is considered to be a precancerous lesion[2-5]. A similar spectrum of lesions also
exists in the gallbladder[6]. However, these lesions have
yet to be fully characterized and their pathogenesis and
progression remain unclear. Most reported cases of invasive IPNB ultimately become cancerous. Generally, the
tumors accompanied by a bile duct tumor thrombus are
cancerous. Here we report a rare gallbladder tumor without cancerous changes accompanied by a bile duct tumor
thrombus.

Intraductal papillary mucinous neoplasm of the bile
duct (IPNB) is recognized as a precancerous lesion;
however, both its pathogenesis and progression remain
unclear. We present here a case of IPNB arising from
the gallbladder accompanied by bile duct tumor thrombus in a 79-year-old female. The resected specimen
revealed a tubulopapillary adenoma with no malignant
cells. This case suggests that even in the absence of
malignant cells, these tumors can behave as malignant
tumors requiring aggressive treatment. Even if no malignant cells are present, intraepithelial neoplasms occurring in the ampullopancreatobiliary tract can behave
as malignant tumors.
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Figure 1 A 79-year-old female presented to our hospital for an incidentally-diagnosed gallbladder tumor. A: Coronal contrast-enhanced computed tomography
(CT) image. The white arrow points to the gallbladder tumor with bile duct tumor thrombus; B: Coronal drip infusion cholangiographic CT image. The white arrow indicates the gallbladder tumor with bile duct tumor thrombus; C: Endoscopic retrograde cholangiopancreatography image. The white arrow indicates the defect due to
the bile duct tumor thrombus; D: Magnetic resonance cholangiopancreatography image. The white arrow indicates the defect due to the bile duct tumor thrombus.

20 U/mL (0-50 U/mL); lactate dehydrogenase, 170 U/L
(106-211 U/L); albumin, 4.0 g/dL (3.7-5.5 g/dL); and
total bilirubin, 0.64 g/dL (0.2-1.0 g/dL). The concentrations of carcinoembryonic antigen and carbohydrate antigen 19-9 were 2.2 ng/mL (< 5.0 ng/mL) and 4.0 U/mL
(< 37.0 U/mL), respectively. No serological evidence of
hepatitis B or C was seen.
Contrast enhanced computed tomography (CT)
revealed a tumor measuring 40 mm in diameter in the
cystic duct, accompanied by a common bile duct tumor
thrombus (Figure 1A). Drip infusion cholangiographic
CT revealed a defect in the common bile duct (Figure
1B). Magnetic resonance cholangiopancreatography and
endoscopic retrograde cholangiopancreatography revealed similar findings (Figure 1C and D). Cytological examination revealed the absence of malignant cells in bile.
Without the evidence of malignant cells, we diagnosed it
as gallbladder cancer or bile duct cancer because of the
common bile duct tumor thrombus.
The patient underwent choledochectomy and cholecystectomy. Macroscopic examination of the resected
specimen revealed a 40-mm tumor located in the neck
of the gallbladder and a 30-mm tumor thrombus in the
common bile, with rich mucilage (Figure 2). Microscopically, hematoxylin and eosin staining demonstrated the
tumor to be a pyloric type tubulopapillary adenoma with
moderate epithelial atypia, without evidence of stromal
invasion (Figure 3). On immunological staining, the tumor cells were positive for MUC5AC, but negative for

Common
bile duct

Figure 2 The resected specimen. Dissection of the common bile duct demonstrated a mucin-producing tumor thrombus.

CASE REPORT
A 79-year-old female presented to our hospital for an incidentally-diagnosed gallbladder tumor. No abnormalities
were seen in blood test results, including tumor markers.
Laboratory data (normal range) were as follows: aspartate
aminotransferase, 18 U/L (5-35 U/L); alanine aminotransferase, 14 U/L (5-30 U/L); alkaline phosphatase,
151 U/L (115-359 U/L); gamma-glutamyl transferase,
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A

B

Figure 3 Pathological examination of the tumor. A: Hematoxylin and eosin staining demonstrated the tumor to be a tubulopapillary adenoma with moderate epithelial atypia (× 400); B: MUC5AC staining showing positive expression (× 600).
panied by bile duct tumor thrombus.

MUC1 and CK20.

Clinical diagnosis

The patient was diagnosed with gallbladder carcinoma by the imaging study.

DISCUSSION

Differential diagnosis

Differential diagnoses were bile duct carcinoma invaded to the gallbladder, malignant lymphoma and intraductal papillary mucinous neoplasm of the bile duct.

Recently, intraepithelial neoplasms occurring in the ampullopancreatobiliary tract have attracted a substantial
amount of attention. These include the so-called IPNB,
IPMN of the pancreas, intraductal tubulopapillary neoplasms (ITPN) of the pancreas, intra-ampullary-tubular
neoplasms (IAPN) and intracystic papillary neoplasms
(ICPN) of the gallbladder[1-6]. IPNB, IPMN, and ITPN
are recognized by the World Health Organization [7].
IPNB, on the other hand, is a relatively recently proposed
(in 2001) disease entity[1] which has been shown to be histologically similar to IPMN[2-5]. A similar spectrum of lesions also exists in IAPN and ICPN; however, these have
not been fully characterized[6].
IPNBs are histologically classified as low- or intermediate-grade intraepithelial neoplasia corresponding to adenomas or borderline malignancy, high grade intraepithelial
neoplasia corresponding to carcinoma in situ, or as having
an associated invasive carcinoma[5,6]. The neoplasms are
regarded as precancerous lesions; therefore, radical resection is recommended in operable patients[4,5,8,9].
In our case, although the epithelial atypia was moderate, it was accompanied by a bile duct tumor thrombus.
The neoplasms accompanied with tumor thrombus are
often ordinary invasive carcinoma[10,11]. What is curious
is that no symptoms of biliary tract obstruction were
observed in our patient, although we cannot rule out the
possibility that such symptoms could have occurred in
the immediate future. Furthermore, it is reported that pyloric type adenocarcinoma of the gallbladder has a poor
prognosis[12]. So, in our case, surgical treatment is considered reasonable and proper.
Even if no malignant cells are present, intraepithelial
neoplasms occurring in the ampullopancreatobiliary tract
can behave as malignant tumors. Hence, these patients
should be treated aggressively.

Intraductal papillary mucinous neoplasms of the bile duct are histologically classified as low- or intermediate-grade intraepithelial neoplasia corresponding to
adenomas or borderline malignancy, high grade intraepithelial neoplasia corresponding to carcinoma in situ, or as having an associated invasive carcinoma.
The neoplasms accompanied with tumor thrombus are often ordinary invasive
carcinoma.
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Laboratory diagnosis

All of the laboratory tests were within normal limits.

Imaging diagnosis

Computed tomography revealed a tumor measuring 40 mm in diameter in the
cystic duct, accompanied by a common bile duct tumor thrombus. Drip infusion
cholangiographic-computed tomography, magnetic resonance imaging, endoscopic retrograde cholangiopancreatography revealed a defect in the common
bile duct.

Pathological diagnosis

Cytological examination revealed the absence of malignant cells in bile. Microscopically, resected specimen revealed a pyloric type tubulopapillary adenoma
with moderate epithelial atypia.

Treatment

The patient underwent choledochectomy and cholecystectomy.

Related reports

Term explanation

Intraductal papillary mucinous neoplasm of the bile duct is a recently recognized disease entity whose behavior is still unclear.

Experiences and lessons

Although the epithelial atypia was moderate, it was accompanied by a bile duct
tumor thrombus. Even if no malignant cells are present, intraepithelial neoplasms occurring in the ampullopancreatobiliary tract can behave as malignant
tumors. Hence, these patients should be treated aggressively.

Peer review

This article applies the validity of surgical treatment for intraepithelial neoplasms
occurring in the ampullopancreatobiliary tract, even if it is an adenoma.

REFERENCES
1

Case characteristics

A 79-year-old female with an incidentally-diagnosed gallbladder tumor accom-

WCCR|www.wjgnet.com

266

Chen TC, Nakanuma Y, Zen Y, Chen MF, Jan YY, Yeh TS,
Chiu CT, Kuo TT, Kamiya J, Oda K, Hamaguchi M, Ohno
Y, Hsieh LL, Nimura Y. Intraductal papillary neoplasia of
the liver associated with hepatolithiasis. Hepatology 2001; 34:
651-658 [PMID: 11584359]
Bickenbach K, Galka E, Roggin KK. Molecular mechanisms of cholangiocarcinogenesis: are biliary intraepithelial
neoplasia and intraductal papillary neoplasms of the bile
duct precursors to cholangiocarcinoma? Surg Oncol Clin

February 8, 2015|Second Edition|

Yamamoto K et al . Adenoma of the gallbladder

3

4

5

6

7

N Am 2009; 18: 215-24, vii [PMID: 19306808 DOI: 10.1016/
j.soc.2008.12.001]
Nakanuma Y, Zen Y, Harada K, Ikeda H, Sato Y, Uehara T,
Sasaki M. Tumorigenesis and phenotypic characteristics of
mucin-producing bile duct tumors: an immunohistochemical
approach. J Hepatobiliary Pancreat Sci 2010; 17: 211-222 [PMID:
19680592 DOI: 10.1007/s00534-009-0158-7]
Rocha FG, Lee H, Katabi N, DeMatteo RP, Fong Y, D’Angelica MI, Allen PJ, Klimstra DS, Jarnagin WR. Intraductal
papillary neoplasm of the bile duct: a biliary equivalent
to intraductal papillary mucinous neoplasm of the pancreas? Hepatology 2012; 56: 1352-1360 [PMID: 22504729 DOI:
10.1002/hep.25786]
Kubota K, Nakanuma Y, Kondo F, Hachiya H, Miyazaki M,
Nagino M, Yamamoto M, Isayama H, Tabata M, Kinoshita H,
Kamisawa T, Inui K. Clinicopathological features and prognosis of mucin-producing bile duct tumor and mucinous
cystic tumor of the liver: a multi-institutional study by the
Japan Biliary Association. J Hepatobiliary Pancreat Sci 2014;
21: 176-185 [PMID: 23908126 DOI: 10.1002/jhbp.23]
Adsay V, Jang KT, Roa JC, Dursun N, Ohike N, Bagci P, Basturk O, Bandyopadhyay S, Cheng JD, Sarmiento JM, Escalona
OT, Goodman M, Kong SY, Terry P. Intracholecystic papillary-tubular neoplasms (ICPN) of the gallbladder (neoplastic
polyps, adenomas, and papillary neoplasms that are ≥1.0 cm):
clinicopathologic and immunohistochemical analysis of 123
cases. Am J Surg Pathol 2012; 36: 1279-1301 [PMID: 22895264]
Kloppel G, Hruban RH, Longnecker DS, Adler G, Kern SE,
Partanen TJ. Ductal adenocarcinoma of the pancreas. In:

8

9

10

11

12

World Health Organization classification of tumours. Pathology and genetics of tumours of the digestive system. Lyon:
IARC Press, 2000: 221
Nanashima A, Kinoshita N, Nakanuma Y, Zen Y, Sumida Y,
Abo T, Hidaka S, Takeshita H, Yasutake T, Hayashi T, Nagayasu T. Clinicopathological features of “intraductal papillary neoplasm of the bile duct” and patient outcome after
surgical resection. Hepatogastroenterology 2008; 55: 1167-1173
[PMID: 18795651]
Jung G, Park KM, Lee SS, Yu E, Hong SM, Kim J. Long-term
clinical outcome of the surgically resected intraductal papillary neoplasm of the bile duct. J Hepatol 2012; 57: 787-793
[PMID: 22634127 DOI: 10.1016/j.jhep.2012.05.008]
Midorikawa Y, Kubota K, Komatsu Y, Hasegawa K, Koike
Y, Mori M, Makuuchi M. Gallbladder carcinoma with a tumor thrombus in the common bile duct: an unusual cause
of obstructive jaundice. Surgery 2000; 127: 473-474 [PMID:
10776440]
Xin-Wei Y, Jue Y, Bao-Hua Z, Feng S. An unusual gallbladder carcinoma with tumor thrombus in the common bile
duct. J Cancer Res Ther 2013; 9: 122-124 [PMID: 23575092 DOI:
10.4103/0973-1482.110388]
Albores-Saavedra J, Chablé-Montero F, Méndez-Sánchez
N, Mercado MÁ, Vilatoba-Chapa M, Henson DE. Adenocarcinoma with pyloric gland phenotype of the extrahepatic
bile ducts: a previously unrecognized and distinctive morphologic variant of extrahepatic bile duct carcinoma. Hum
Pathol 2012; 43: 2292-2298 [PMID: 22795356 DOI: 10.1016/
j.humpath.2012.04.003]

P- Reviewer: Wang DS S- Editor: Gou SX

WCCR|www.wjgnet.com

267

L- Editor: Wang TQ
E- Editor: Wang CH

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

BILIARY TRACT DISEASES

Two cases of neuroendocrine carcinoma of the gallbladder
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with tumor recurrence 4 mo after surgery. In conclusion, NEC of the gallbladder is an aggressive tumor and
the identification of a standardized optimal treatment
still requires further research. Our experience together
with published studies suggests that radical surgery and
adjuvant chemotherapy may improve the prognosis.
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Core tip: The authors report two cases of neuroendocrine carcinoma of the gallbladder, which is an extremely rare disease. Both patients received radical
surgery and showed responses to chemotherapy. The
authors discuss possible approaches to improving prognosis including surgery, chemotherapy, radiotherapy
and biological targeted therapy in the context of their
experience and previously published studies.

Abstract
Neuroendocrine carcinoma (NEC) of the gallbladder is
a rare subtype of gallbladder tumor. Here, we report
two cases of NEC in two patients initially suspected to
have gallbladder carcinoma. No specific symptoms or
abnormal blood test results were observed preoperatively. Abdominal computed tomography scans indicated
intraluminal masses in the gallbladder and lymph node
enlargement in the hepatic hilum. Radical cholecystectomy and regional lymphadenectomy were performed.
The first patient also presented with liver invasion and
therefore underwent resection of liver segment Ⅳ. A
diagnosis of NEC was made upon postoperative pathological examination and immunohistochemical staining
according to the WHO Classification of Tumors of the
Digestive System (2010). One tumor was identified as
poorly differentiated NEC and the other as poorly differentiated mixed adenoneuroendocrine carcinoma.
Immunohistochemical staining data from both tumors
showed positivity for chromogranin A and synaptophysin. The first patient received 4 cycles of chemotherapy
consisting of cisplatin and etoposide. No metastases or
recurrence were observed 12 mo following surgery. The
second patient refused chemotherapy and presented

WCCR|www.wjgnet.com

Original sources: Chen H, Shen YY, Ni XZ. Two cases of neuroendocrine carcinoma of the gallbladder. World J Gastroenterol
2014; 20(33): 11916-11920 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i33/11916.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i33.11916

INTRODUCTION
Neuroendocrine tumors (NETs) are neoplasms originating from neuroendocrine cells located throughout the
body, most commonly in the lung and gastrointestinal
tract[1,2]. NETs are generally subclassified by site of origin
and histological characteristics including tumor differentiation and grade. Neuroendocrine carcinoma (NEC) often
refers to tumors with poor differentiation and high grade.
Well differentiated tumors are defined as carcinoid and
can further be divided into typical and atypical, based on
the grade or biological behavior[3]. NETs of the gallbladder are rare and account for only 0.5% of all NETs[4] and
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A

B

Figure 1 Computed tomography scan of the gallbladder carcinoma. A: A thick-walled gallbladder with local infiltration to the adjacent liver; B: A polypoid intraluminal lesion about 4 cm in diameter.

A

B

Figure 2 Pathological examination, HE, × 400. A: Postoperative pathological findings were poorly differentiated neuroendocrine carcinoma with serosal invasion
and liver invasion; B: No transitional areas were observed between the two different parts.

2% of all gallbladder tumors, as reported by Yao et al[2].
Among 278 cases of NETs of the gallbladder reported
in the Surveillance, Epidemiology, and End Results database, only five well-differentiated NETs were registered[5].
Almost all patients with NEC of the gallbladder are diagnosed incidentally on the basis of pathological examination and postoperative immunohistochemical staining[6].
Because of the relative paucity of cases, the clinicopathological characteristics and prognoses for NEC of the gallbladder remain largely undetermined. Here we report two
cases of gallbladder tumor, one case of NEC and one of
mixed adenoneuroendocrine carcinoma (MANEC). Both
patients underwent radical surgery and showed good
responses to chemotherapy consisting of cisplatin and
etoposide.

concentrations were moderately decreased to 122 mmol/
L and 85 mmol/L, respectively. Levels of tumor markers were as follows: AFP 2.88 ng/ml (normal range 0-7
ng/ml), carcinoembryonic antigen (CEA) 81.23 µg/L
(normal range 0-4.8 µg/L), 19-9 carbohydrate antigen
(CA19-9) 31.52 µg/ml (normal range 0-33 µg/ml).
Contrast-enhanced computed tomography (CT) depicted
a thick-walled gallbladder with local infiltration to the
adjacent liver and no gallstones (Figure 1A). There were
no signs of distal metastases in CT scans of the chest,
abdomen and pelvis. The patient had a 3 year history of
hypertension and denied any family history of cancer. He
had undergone appendectomy 12 years before and endoscopicpolypectomy of the colon 2 years before. A solid
mass of 4 cm × 4 cm × 2.5 cm in size was found in the
body of the gallbladder, infiltrating the liver parenchyma
for about 1 cm. En bloc cholecystectomy, resection of
liver segment IV and regional lymphadenectomy were
performed. Postoperative pathological findings (Figure
2a) were poorly differentiated NEC with serosal invasion and liver invasion. Immunohistochemical staining
revealed positive expression of chromogranin A (CGA)
(Figure 3a), synaptophysin (SYN) (Figure 4a), cytokeratin (CK) and cluster of differentiation (CD) 56. Furthermore, the Ki-67 index was over 80%. The level of CEA

CASE REPORT
Case 1
A 62 year-old male presented to our hospital with a history of nausea and vomiting for 2 wk. He had no abdominal pain, jaundice, weight loss or other complaints.
The physical examination was normal. Full blood count,
renal and liver function tests were within normal ranges.
Because of vomiting, his serum sodium and chlorine
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B

Figure 3 Immunohistochemical staining for chromogranin A. A: Immunohistochemical staining revealed positive expression of chromogranin A (CGA); B: Immunohistochemically, the tumor was positive for CGA.

A

B

Figure 4 Immunohistochemical staining for synaptophysin. A: Immunohistochemical staining revealed positive expression of synaptophysin (SYN); B: Immunohistochemically, the tumor was positive for SYN.

decreased to the normal range one week after surgery
and the levels of other tumor makers were maintained
within normal ranges. The patient made an uneventful recovery and received combination chemotherapy
with cisplatin and etoposide. The regimen consisted of
cisplatin 25 mg/m2 given intravenously on days 1-3 and
etoposide 120 mg/m2 intravenously on days 1-3, repeated
every 4 wk. After 4 cycles of this regimen, treatment was
discontinued due to serious neutropenia. Twelve months
following surgery, a positron emission tomography-computed tomography (PET-CT) scan was normal and levels
of tumor markers were well within normal ranges.

intra-luminal lesion about 4 cm in diameter within the
gallbladder and lymph node enlargement around the hepatic hilum and pancreas (Figure 1b). En bloc cholecystectomy and lymphadenectomy of the hepatic hilum and
pancreas were performed. No distal metastasis or ascites
was observed during the operation. Postoperative pathological findings showed MANEC of the gallbladder with
serosal and lymph nodes invasion. No transitional areas
were observed between the two different parts (Figure
2b). Immunohistochemically, the tumor was positive for
CGA (Figure 3b), SYN (Figure 4b), CD56, HER2, CK
and mucin (MUC) 1. Furthermore, the Ki-67 index was
over 50%. The patient was discharged without complications, but he refused adjuvant chemotherapy. He returned
4 mo later, presenting with back pain. An abdominal CT
scan showed lymph node enlargement in the retroperitoneum and hepatic hilum. Intraarterial chemotherapy was
performed and the pain was relieved. The patient is now
receiving the first cycle of chemotherapy consisting of
cisplatin and etoposide.

Case 2
A 34 year-old male presented to our hospital with a history of dull pain in the right upper quadrant of the abdomen for over 2 mo. There was no relationship between
the pain and eating. The patient had no symptoms of
dyspepsia or jaundice and the physical examination was
normal. Full blood count, urea analysis, liver function
tests and levels of tumor markers were within normal
ranges. Two hyperecho masses in the gallbladder (27 mm
× 14 mm, 31 mm × 16 mm) and dilation of the portal
vein and common bile duct were revealed by abdominal
ultrasonography. No stones were detected in the gallbladder. A CT scan of the abdomen revealed a polypoid
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NETs are classified into three broad histological categories based on tumor differentiation and grade according
to the WHO Classification of Tumors of the Digestive
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System in 2010: well-differentiated, low-grade (G1); welldifferentiated, intermediate-grade (G2); and poorly differentiated, high-grade (G3). Tumor differentiation and
grade often correlate with mitotic count and Ki-67 proliferation index. NETs are staged according to the AJCC
tumor (T), node (N) and metastasis (M) staging system.
Carcinoids of the stomach, duodenum/ampulla/jejunum/ileum, colon/rectum, and appendix have separate
staging systems, but NETs of the gallbladder do not[7].
NEC is frequently combined with other histological
carcinoma elements, such as adenocarcinoma or squamous cell carcinoma. MANEC is diagnosed only when
both portions are more than 30% in the pathological
examination[8].
The clinical presentations of most patients are nonspecific, and vague abdominal pain is the most common
initial symptom[9]. Radiological tests including ultrasonography, CT scan, magnetic resonance imaging and PETCT can reveal gallbladder masses indicative of gallbladder
cancer. It is almost impossible, however, to preoperatively
differentiate the NEC from other subtypes of gallbladder
carcinomas. Pathological examination and immunohistochemical staining such as for CGA and SYN are required
for the diagnosis of NEC.
As with other gallbladder carcinomas, NEC can readily invade the adjacent liver parenchyma and later cause
biliary obstruction, making it challenging to detect at an
early stage. Due to the aggressiveness of the tumor and
lack of early symptoms, patients are often diagnosed
at an advanced stage with lymph node invasion or liver
invasion, and accordingly have a poor prognosis [5,10].
Both of the two patients in our report had no hormonerelated symptoms, such as diarrhea, flushing or hyperglycaemia. Previous reports show that most NETs of
the gallbladder had no carcinoid syndrome[11]. The proportion of carcinoid, which should be classified as well
differentiated and lower grade neuroendocrine tumor,
is much lower in the gallbladder than any other site in
the gastrointestinal system. This may be another factor
which contributes to the poor prognosis of NET of the
gallbladder.
If the gallbladder specimen reveals only mucosal involvement on microscopic examination (Tis), or a pathologic report returns with identification of an incidental
cancer with only submucosal or muscular invasion (T1),
a simple cholecystectomy is adequate[12]. But for patients
in advanced stages without distal metastasis, radical cholecystectomy and lymphadenectomy combined with hepatic resection should be performed to obtain adequate
margins[5]. Improved outcomes have been realized with
aggressive radical operative therapy in gallbladder carcinoma, and some reports have shown that patients with
a locally invasive NEC of the gallbladder may benefit
from aggressive surgical treatment, followed by adjuvant
chemotherapy[13]. In patients with unresectable tumors,
systemic chemotherapy is the treatment of choice[14].
Until now, there has been no standard indication for
adjuvant therapy in patients with biliary neuroendocrine
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tumor and decisions on adjuvant therapy were made on
the basis of clinical situations such as dissemination state,
resection margin and histological classification[9].
For patients with poorly differentiated NEC, cisplatin
or carboplatin and etoposide are generally recommended
as the primary treatment, representing one of the standard regimens employed for the treatment of small cell
lung cancer[15]. Iwasa et al[15] concluded that the use of
the cisplatin and etoposide combination as a first-line
chemotherapy for hepatobiliary or pancreatic poorly differentiated neuroendocrine carcinoma had only marginal
antitumor activity and relatively severe toxicity compared
with previous studies on extrapulmonary poorly differentiated neuroendocrine carcinoma treated with the
same regimen. Evolving data suggest that patients with
small cells or extremely high Ki-67 index have a better
response. Iype collected 29 cases of poorly differentiated NEC and concluded that the large-cell subtype
had a worse prognosis than the small-cell variety and
chemotherapy was more effective for the small-cell subtype[16]. Other regimens have also proved to be effective
for NEC of the gallbladder. Taniguchi et al[17] reported a
case of adenoendocrine cell carcinoma of the gallbladder which exhibited a partial response to the combined
use of docetaxel and cisplatin, following the emergence
of gemcitabine resistance.
Shimono et al[18] reported one case of large cell neuroendocrine carcinoma of the gallbladder in a 64-year-old
woman who survived for 69 mo after the initial diagnosis
due to the use of multimodal treatment, consisting of
intraarterial chemotherapy, three-dimensional radiation
therapy, right trisegmentectomy, and γ-knife irradiation
(for brain metastases). This result proves that radiation
therapy can be a useful modality for neoadjuvant and adjuvant therapy in achieving local control.
Biological targeted therapies (like SST analogs) have
proved effective in controlling symptoms in patients with
gastroenteropancreatic neuroendocrine tumors (GEPNETs)[19]. Unfortunately however, no similar cases for the
gallbladder have been reported to date.
With regard to prognosis, tumor invasion of adjacent
structures is an important negative predictor of outcome,
compared to the presence of localized gallbladder wall
tumors which show better prognosis[8,20]. Evidence of
elevated Ki67 and high mitotic index is also likely to be
predictive of poor outcome much as has been described
in other NETs[5].
In conclusion, NEC of the gallbladder is a rare
subtype of gallbladder tumor with aggressive behavior and poor prognosis. Radical surgery, including en
bloc cholecystectomy and lymphadenectomy combined
with hepatic resection plus adjuvant chemotherapy are
recommended for patients in advanced stages without
distal metastasis. Radiotherapy should be considered to
control local recurrence or metastasis. The standardization of treatment including surgery, chemotherapy, radiotherapy and biological targeted therapy still requires
further investigations.
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Case characteristics

The two patients presented with non-specific symptoms including nausea, vomiting and dull pain.
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Neuroendocrine carcinoma of the gallbladder.
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Immunohistochemical staining revealed positive expression of CGA and SYN.

Treatment

Both patients underwent radical surgery and chemotherapy consisting of cisplatin and etoposide.
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Radical surgery including en bloc cholecystectomy and lymphadenectomy,
combined with hepatic resection plus adjuvant chemotherapy is recommended
for patients in advanced stages without distal metastasis.
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The study is a very interesting report on 2 rare cases of neuroendocrine carcinoma of the gallbladder. The authors recommend radical surgery and adjuvant
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should be given more attention.
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Core tip: In our study, we present a female infant with
neonatal intrahepatic cholestasis from a Chinese family, who was eventually diagnosed with arthrogryposis,
renal dysfunction and cholestasis (ARC) syndrome by
genetic analysis. She will be the first patient with ARC
syndrome reported in China. Genetic testing revealed
two novel mutations (c.1033delA, p.I345LfsX8 and
c.1567C>T, p.R523X) in VPS33B , which is the causative
gene. The patient is a compound heterozygote and her
parents were heterozygous for each mutation. Our paper will expand the worldwide distribution of ARC syndrome and the mutation spectrum of VPS33B .
Original sources: Li LT, Zhao J, Chen R, Wang JS. Two novel
VPS33B mutations in a patient with arthrogryposis, renal dysfunction and cholestasis syndrome in mainland China. World J
Gastroenterol 2014; 20(1): 326-329 Available from: URL: http://
www.wjgnet.com/1007-9327/full/v20/i1/326.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i1.326

Abstract
Arthrogryposis, renal dysfunction and cholestasis (ARC)
syndrome is a rare genetic disorder and has not been
described in China. We present a female infant with
neonatal intrahepatic cholestasis from a Chinese family
with ARC syndrome. All 23 coding exons and flanking
introns of the VPS33B gene were amplified and sequenced using peripheral lymphocyte genomic DNA of
the patient and her parents. Genetic testing revealed
two novel mutations (c.1033delA and c.1567C>T) in
the VPS33B gene. The patient is a compound heterozygote and her parents were heterozygous for each of
the mutations.

INTRODUCTION
Arthrogryposis, renal dysfunction and cholestasis (ARC)
syndrome (OMIM 208085) is a rare autosomal recessive
multisystem disorder usually caused by germline mutations in the VPS33B gene[1,2]. Here we describe a Han
ethnic patient from an unconsanguineous family with
ARC syndrome, who presented with all three main symptoms (arthrogryposis, renal dysfunction and cholestasis)
and ichthyosis at birth. She has two novel mutations in
the VPS33B gene.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Arthrogryposis, renal dysfunction and
cholestasis syndrome; Cholestasis; VPS33B ; Gene;
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The female infant was born at the gestational age of 37
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Table 1 Results of liver function tests
Age (d)
Reference values
26
27
33
41

TBIL (μmol/L)

DBIL (μmol/L)

5.1-17.1
154.6
189.7
183.1
162.4

0-6
128.5
139.6
146.4
135.5

ALT (IU/L) AST (IU/L)
0-40
34.0
38.0
49.0
34.0

0-40
44.0
71.0
51.0
50.0

ALP (IU/L)

GGT (IU/L)

TBA (μmol/L)

TP(g/L)

ALB (g/L)

42-383
NA
1088
940
1162

7-50
NA
NA
33
28

0-10
NA
NA
115.0
139.1

60-83
NA
NA
50.6
50.7

35-55
NA
NA
33.1
33.1

TBIL: Total bilirubin; DBIL: Direct bilirubin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; ALP: Alkaline phosphates; GGT: Gammaglutamyl-transpeptidase; TBA: Total bile acid; TP: Total protein; ALB: Albumin; NA: Not available.

Table 2 Results of complete blood count and urinalysis
9

Age (d)
Reference value
29
34
41

12

9

WBC (× 10 /L)

RBC (× 10 /L)

PLT (× 10 /L)

HGB (g/L)

Urine pH

Urine protein

Urine glucose

4-10
22.5
23.0
19.2

3.5-5.5
3.03
2.91
2.28

100-300
508
688
662

110-160
98.0
96.0
75.2

6.0-8.0
6.0
7.0
5.0

+
++
+

+
+
+

WBC: White blood cells; RBC: Red blood cells; PLT: Platelets; HGB: Hemoglobin.

wk and 6 d by cesarean section because of breech presentation. Her birth weight was 2.46 kg and the parents
were not consanguine. Physical examination showed mild
ichthyosis (her skin was dry and scaly), low-set ear on
the left side, and arthrogryposis in the form of bilateral
dislocation of the hips, flexion contracture of the knee
joints and rocker-bottom feet. Neonatal hearing screening revealed right-sided deafness. She developed jaundice
at 3 d of age. At 27 d of age, she was transferred to the
neonatal intensive care unit of our hospital for persistent
hyperbilirubinemia, pneumonia and congenital deformities. Liver function tests showed markedly elevated total
bilirubin, direct bilirubin and alkaline phosphatase and
mild elevation of alanine aminotransferase and aspartate
aminotransferase, but gamma glutamyl aminotransferase
(γGT) was always normal (Table 1). Her white blood
cell count was elevated remarkably, and urine protein
and glucose were positive (Table 2). Serum creatinine
and coagulation function were nearly normal, and blood
gas analysis and thyroid function were normal. Screening for toxoplasma, rubella, cytomegalovirus, and herpes
simplex was negative. Mass spectrometry analysis of
serum amino acids and carnitine showed elevation of
C5DC, C10:1 and C10 levels, while gas chromatographymass spectrometry analysis of urinary organic acid levels
revealed highly elevated 4-hydroxyphenylacetic acid and
mild elevation of several other organic acids. An echocardiogram showed patent foramen ovale. Abdominal
ultrasound showed moderate bilateral renal hyperechogenity and minimal hepatomegaly. A radionuclide scan of
the hepato-biliary system revealed normal uptake of the
tracer but no excretion into the bowel after 24 h. There
was no abnormality on magnetic resonance imaging of
the brain.
She was treated with antibiotics, fat-soluble vitamins,
including vitamin K and D, and a milk formula enriched
with medium-chain triglycerides. The fever alleviated, but

WCCR|www.wjgnet.com

she failed to gain weight, weighing approximately 2.22 kg
at the age of 1 mo, and died of liver failure at 6 mo of
age. The diagnosis of ARC syndrome was made according to her main features, including arthrogryposis, renal
dysfunction and cholestasis with low γGT.
With the approval of the ethics committee of the
Children’s Hospital of Fudan University and after obtaining written informed consent from the parents, peripheral blood samples were obtained from the patient and
her parents. Genomic DNA was extracted in a routine
fashion. All 23 coding exons and flanking introns of the
VPS33B gene were amplified and sequenced (primer
sequences are available on request). A 25 μL reaction
mixture used in this study contained 1.0 μL of genomic
DNA, 2.5 μL of 10 × Ex Taq buffer, 2.0 μL of 2.5
mmol/L dNTP, 0.25 μL of 5u Ex Taq, 1.0 μL of each
forward primer and reverse primer (diluted to 10 μmol/
L), and 17.25 μL of ddH2O. Polymerase chain reaction
(PCR) were performed under the following conditions:
pre-denaturation at 95 ℃ for 5 min, followed by 35 thermal cycles, each composed of denaturation at 95 ℃ for
30 s, annealing at 58 ℃ for 30 s, and extension at 72 ℃
for 40 s. The purified PCR products were sequenced
directly on an ABI 3500 Genetic Analyzer and then analyzed using BioEdit software (North Carolina State University, Raleigh, United States). All of the sequences were
blasted against GenBank to find the variations, and single
nucleotide polymorphisms were excluded by using dbSNP and 1000 genomes database (website). NM_018668
was used as the VPS33B reference sequence.
The patient was a compound heterozygote for
c.1033delA and c.1567C>T. The deletion of one adenosine (A) between nucleotides 1032 and 1034 in exon
14 (Figure 1) modified the first nucleotide of codon
345, which codes for an isoleucine. The deletion of an
A at this position did not only change the amino acid at
codon 345, but a frame-shifting mutation was expected
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GCCCCAATATCTGC
ATCTGCA

GCCCCAATATCTGC

GCCCCAATATCTGC
ATCTGCA

Patient’s mother: c.1033delA (Het)
The reverse strand sequence

Exon 14

GCAGATATTGGGGC
TTGGGGCC

Patient: c.1033delA (Het)
The reverse strand sequence

Patient’s father: Normal
The reverse strand sequence

AGCTGCCGAATCAT
T

ATGATTCGGCAGCT
A

AGCTGCCGAATCAT
T

ATGATTCGGCAGC

Exon 20

Patient: c.1033delA (Het)
The forward strand sequence

Patient: c.1567C>T (Het)
The forward strand sequence

Patient: c.1567C>T (Het)
The reverse strand sequence

Patient’s father: c.1567C>T (Het)
The forward strand sequence

Patient’s mother: Normal
The reverse rand sequence

Figure 1 Pedigree of the patient shown with genomic DNA sequences in exons 14 and 20 of the VPS33B gene in the patient and her parents. The arrow in
exon 14 identifies c.1033delA in the patient and her mother. The arrow in exon 20 identifies c.1567C>T in the patient and her father.

to result in the substitution of 6 abnormal amino acid
residues (Gly346-Ser351), followed by a stop codon.
This mutation was found heterozygous in the mother.
The mutation c.1567C>T introduced a stop codon at
codon 523 in exon 20 (Figure 1), resulting in an aberrant
protein. c.1567C>T mutation was found heterozygous
in the father. The two mutations had not been reported
previously.

companied by many other systemic symptoms, including
recurrent febrile illnesses, ichthyosis, abnormal platelets,
bleeding tendency, and anomalies of the central nervous
system[2,4-7]. Our patient presented with the 3 cardinal
features plus ichthyosis, recurrent infection and failure to
thrive. She died at the age of 6 mo.
The analysis of VPS33B indicated that our patient
was a compound heterozygote. Her mother was heterozygous for a deletion mutation (c.1033delA, p.I345LfsX8)
and her father was heterozygous for a nonsense mutation
(c.1567C>T, p.R523X). The deletion mutation in exon
14 may alter the protein structure of VPS33B due to a
reading frame shift with the formation of a stop codon
in position 352. The resulting protein may be abnormal
because it has 6 altered amino acids in addition to the
premature termination of translation at codon 352. The
nonsense mutation introduced a stop codon at codon
523 in exon 20, resulting in an aberrant protein. Over 30
different VPS33B mutations have been reported in ARC
patients[2,8], but c.1033delA and c.1567C>T mutations
were both novel.

DISCUSSION
We report the first patient with ARC syndrome in China, and the patient carried two novel mutations in the
VPS33B gene, which are the causative variations.
ARC syndrome is a rare, fatal cause of neonatal
intrahepatic cholestasis without any known treatment.
Gissen et al[1] mapped the disease to 15q26.1 and identified germline mutations in the VPS33B gene in 14 kindreds with ARC syndrome. VIPAR is another causative
gene of ARC syndrome[3]. ARC syndrome presents with
variable phenotypes in which the 3 main features are ac-
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In summary, we report a Chinese patient with ARC
syndrome carrying two novel VPS33B mutations. Because there is no treatment for this syndrome, early
recognition and genetic diagnosis are essential for the
counseling of affected families and providing them with
options, such as prenatal diagnosis in future pregnancies.
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Core tip: Acute acalculous cholecystitis (AAC) after
gastric surgery is not common but it progresses rapidly once it occurs. Manifestations of AAC after gastric
surgery are usually atypical and cannot be easily distinguished from other complications, which leads to
delayed diagnosis and treatment and even death. Here,
we report three such cases and review the literature, to
give more attention to this disease. Early diagnosis and
prompt surgical intervention are the keys to successful
treatment.
Original sources: Liu FL, Li H, Wang XF, Shen KT, Shen ZB,
Sun YH, Qin XY. Acute acalculous cholecystitis immediately
after gastric operation: Case report and literatures review. World J
Gastroenterol 2014; 20(30): 10642-10650 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i30/10642.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i30.10642

Abstract
Acute acalculous cholecystitis (AAC) is a rare complication of gastric surgery. The most commonly accepted
concepts regarding its pathogenesis are bile stasis,
sepsis and ischemia, but it has not been well described
how to identify and manage this disease in the early
stage. We report three cases of AAC in elderly patients
immediately after gastric surgery, which were treated
with three different strategies. One patient died 42 d
after emergency cholecystectomy, and the other two
finally recovered through timely cholecystostomy and
percutaneous transhepatic gallbladder drainage, respectively. These cases informed us of the value of
early diagnosis and proper treatment for perioperative
AAC after gastric surgery. We further reviewed reported
cases of AAC immediately after gastric operation, which
may expand our knowledge of this disease.

INTRODUCTION
Radical gastrectomy is the main procedure for advanced
gastric carcinoma in spite of the rapid progress in adjuvant strategies such as chemotherapy and radiotherapy.
Although the exact mechanisms are still not clear, gastric
surgery may affect gallstone formation by altering cholecystokinin secretion, gallbladder reaction to cholecystokinin, and subsequently impairing gallbladder filling and
emptying. It remains to be elucidated whether gallstone
formation and gallstone-related symptoms in patients
with previous upper gastrointestinal (GI) surgery are
more frequent. It has been revealed that symptomatic
postoperative gallbladder stone formation may occur in
17.5% of gastric cancer (GC) patients[1]. Until now, there
has been no general consensus about whether it is necessary to remove the gallbladder during gastric surgery.
Acute acalculous cholecystitis (AAC) following radical
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gastrectomy, which may result from bile stasis and gallbladder ischemia associated with vagotomy and gastrohepatic ligament dissection, has been sporadically but rarely
reported[2,3]. In the general population, AAC immediately
after radical gastrectomy, a clinical situation which is not
easily recognized in elderly patients, is characterized by
delayed diagnosis and high mortality rate. In this paper,
we report its clinical features, management strategies, and
outcomes in three patients.

A

mm

CASE REPORT
Case 1
A 60-year-old Chinese male patient suffered from upper
abdominal pain for > 1 year, and this painful feeling had
become more severe since 2 mo ago. Endoscopy revealed
an ulcerated tumor at the back wall of the upper gastric body, close to the greater curvature. Biopsy showed
poorly differentiated adenocarcinoma, and the clinical
stage was cT2N0M0 according to preoperative computer
tomography (CT), and the gallbladder seemed normal
(Figure 1A). Total gastrectomy (D2 lymphadenectomy)
and Roux-en-Y reconstruction were performed. He was
able to tolerate liquid food on day 4 and semi-fluid on
day 7 after the operation and was discharged on day 9
without any discomfort. The postoperative pathological stage was pT2N0M0. Ten days after the operation,
the patient suddenly showed upper abdominal discomfort accompanied by nausea and hyperpyrexia after a
greasy meal, and his body temperature was as high as
39.5 ℃. Ultrasound examination was performed but no
abnormality was found and the possibility of abdominal
infection was considered, so antibiotic treatment was performed but was ineffective, and he was readmitted on day
13. Physical examination showed apparent tenderness in
the right upper abdomen and concussive pain in the liver
region, and white blood cell (WBC) count 24.35 × 109/L.
Renal and liver function and serum amylase were within
the normal range. Ultrasound and abdominal/pelvic CT
showed swelling of the gallbladder and moderate effusion in the abdominal cavity and around the gallbladder.
The gallbladder was about 8 cm × 4 cm × 4 cm (Figure
1B). Imipenem was used for 24 h but his symptoms were
not relieved, and on day 2 after readmission, the patient
suddenly presented with symptoms of septic shock and
blurred consciousness, anuria, decreasing blood pressure
(BP, from 100/60 to 85/55 mmHg) and increasing heart
rate (HR). Emergency exploratory laparotomy was performed with fluid resuscitation and adequate intravenous
antibiotics. During surgery, we found that the gallbladder
was about 9 cm × 5 cm × 6 cm, and severely adhered to
adjacent tissues such as duodenum and colon. There were
several gangrenous lesions on the gallbladder fundus wall
with no perforation. Fistulization of the gallbladder was
performed, and a large amount of purulent bile was exuded. After the operation, the body temperature returned
to normal, and antibiotic therapy was continued until
day 5. Semifluid was started on the day 9 and he was dis-
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Figure 1 Computed tomography scan in case 1 showing normal gallbladder (A) before operation and a swelling gallbladder with thickened wall (B).

charged on day 14. Two months after the emergency surgery, the gallbladder fistulization tube was removed successfully, and no more associated discomfort occurred.
Case 2
A 79-year-old male patient had repeated melena for 2 wk.
Gastric endoscopy revealed an ulcerated tumor (1.0 cm
in size) at the back wall of gastric fundus, close to the
lesser curvature, and further biopsy confirmed poorly
differentiated adenocarcinoma. The patient was ASA
grade 3, had no history of gallstones or cholecystitis, but
was suffering from impaired cardiac function, moderate
disorder of pulmonary ventilation, and a 10-year history
of cerebral infarction, without taking anti-coagulation or
anti-platelet treatment. Preoperative ultrasound and CT
displayed a normal gallbladder and multiple hepatic cysts
(Figure 2A), and the clinical stage was cT4N + M0. Total
gastrectomy (D2 lymphadenectomy) with Roux-en-Y
reconstruction was performed, and the pathological stage
was pT4aN2M0 pathologically. Semi-liquid diet was well
tolerated on day 7 and drainage tubes were removed within 8 d postoperatively. His body temperature was normal,
and he did not feel any discomfort. However, in the
morning of day 9, a sudden feeling of severe pain arose
in his right upper abdomen, with fever (38.5 ℃), fast
heart rate (120 bpm) and high WBC count (17.8 × 109/L).
Laboratory examinations showed impaired liver and renal
function: total bilirubin/conjugated bilirubin (TB/CB)
85/74 µmol/L, aspartate aminotransferase (AST)/alanine
aminotransferase (ALT) 225/671 U/L, serum creatinine
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A

B

C

Figure 2 Computed tomography scan in case 2 displaying normal gallbladder (A) before operation, thickened gallbladder wall and swelling gallbladder (B),
and magnetic resonance imaging showing no dilation of bile ducts on the 19th day after operation (C).

151 µmol/L. Pro-calcitonin (PCT) was elevated to >
100 ng/mL, and serum amylase was normal. Emergency
abdominal CT showed an enlarged gallbladder with
thickened wall, intestinal obstruction and fluid accumulation in the abdominal and pelvic cavities (Figure 2B). In
consideration of the possibility of strangulating intestinal
obstruction with bloody ascites, abdominocentesis was
performed and 20 mL transparent and faint yellow ascites was obtained. The patient was treated with antibiotics.
At 05:00 AM on the next day, typical manifestations of
septic shock appeared, including hypoxemia (SpO2 85%),
loss of consciousness, tachycardia (124 bpm) and a sharp
decrease in BP (85/50 mmHg). Emergency exploratory
laparotomy was carried out. There was severe adhesion
in the abdomen among the intestines, and about 400 mL
slightly turbid and yellow ascites was drained during the
operation. The hypertonic gallbladder was about 10 cm
× 6 cm × 5 cm, and the wall was apparently edematous
with several gangrenous lesions in the body and fundus
of the gallbladder. Due to the severe adhesion in the
region of the hepatoduodenal ligament and difficulties
in clearly detecting the structures of the bile ducts and
Calot’s triangle, most of the gallbladder was removed
instead of performing total cholecystectomy, and the
stumps were sutured. Antibiotic therapy with meropenem
was continued after the patient was transferred to intensive care after the operation, and his body temperature
fluctuated around 38 ℃. Liver function of the first day
after the operation showed: TB/CB 150.2/140.5 µmol/L,
and liver protective therapy was given, but he showed an
increasingly elevated direct bilirubin level, with a relatively
normal level of transaminase (Table 1). For better judgment of the function of the common bile duct and hepatic ducts, magnetic resonance imaging and ultrasound
were both performed several times after surgery and no
dilated bile ducts and obstruction were detected (Figure
2C). However, total and direct bilirubin kept on increasing as high as TB/CB 541.1/491.4 µmol/L. The patient
gradually developed severe pulmonary infection with
multiresistant bacteria and fungi 2 wk after the operation.
Chronic heart failure occurred and finally he died from
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severe multiple organ dysfunction syndrome and septic
shock 42 d after the operation.
Case 3
A 72-year-old male patient had been suffering from upper abdominal distension accompanied with repeated
nausea and vomiting for nearly 1 mo. Gastric endoscopy
showed a large mass in the antrum with involvement of
the pylorus, and biopsy showed mucinous adenocarcinoma. Preoperative CT and positron emission CT (PETCT) showed lymph node metastasis in the peri-gastric,
hepatic portal and peri-pancreatic region at cT4N3M1.
According to the strong wishes of the patient and his
family, reductive distal gastrectomy with Billroth I reconstruction was performed. On day 6 after the operation,
the patient complained of tachypnea and fever (38.9 ℃).
CT and ultrasound showed fluid accumulation and intraabdominal infection, so a drainage tube was placed
guided by ultrasound, and tentative antibiotic treatment
was given. On day 12, he presented with an incision infection. On day 18, his temperature returned to normal,
and repeated CT showed that fluid accumulation in the
abdomen decreased. Semi-liquid diet was well tolerated
on day 21 and drainage tubes were all removed by day 28
after surgery, so he was discharged on the next day. On
day 37, the patient suddenly felt upper abdominal distension accompanied by nausea and vomiting, and the body
temperature was still normal. He was treated by adequate
fluid perfusion and fasting in the emergency room but
the symptoms were not released. Right upper abdominal
pain and fever arose on the next day, and he was readmitted again. Physical examination showed temperature
38.9 ℃, heart rate 105 bpm, BP 160/80 mmHg, and
apparent tenderness and concussion in the right upper
abdomen, with positive Murphy’s sign. Laboratory examination showed WBC count was elevated (18.05 × 109/L).
Liver function, renal function and serum amylase were all
within the normal range. Emergency ultrasound showed
an enlarged gallbladder (9 cm × 4.5 cm in size) with exudation around it (Figure 3). Percutaneous transhepatic
gallbladder drainage was practiced immediately, and the
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Table 1 Clinical data of the three cases
Case 1

Case 2

Case 3

First admission
Gender
Male
Male
Male
Age (yr)
54
79
72
BP (mmHg)
130/70
120/80
120/80
Diagnosis
Gastric cancer
Gastric cancer
Gastric cancer
Gallbladder disease
No
No
No
Surgery
Total gastrectomy
Total gastrectomy
Distal gastrectomy
Anastomosis
Roux-en Y
Roux-en Y
Billroth Ⅰ
Complications
No
No
Infection of abdominal cavity and the incision
Time of feeding
Day 7
Day 7
Day 22
Time of discharge
Day 8
Day 9
Day 28
Pathology
Poorly differentiated adenocarcinoma Poorly differentiated adenocarcinoma
Mucinous adenocarcinoma
TNM stage
T2bn0m0
T4aN3M0
T4an3m0
Onset of acute acalculous cholecystitis after gastric surgery
Symptoms
Fever, upper abdominal discomfort,
Fever, upper abdominal pain
Fever, upper abdominal pain, vomiting
vomiting
Onset time
Day 13
Day 9
Day 38
Incentive
Postprandial
Postprandial
Postprandial
Temperature (℃)
39.5
38.5
38
BP (mmHg)
100/60
90/60
160/100
Physical examination
Percussion pain of hepatic region
Percussion pain of hepatic region
Tenderness of right upper quadrant abdomen
Septic shock
Day 1 after onset
Day 0 after onset
No septic shock
WBC (109/L)
24.35
17.8
11.9
PLT (109/L)
121
106
403
Amyl (U/L)
46
73
74
TB/CB (µmol/L)
6.7/5
85/74
11.4/6
ALT/AST (U/L)
47/51
225/671
27/22
r-GT (U/L)
118
338
61
PCT (ng/mL)
21.23
> 100
NA
CRP (mg/L)
136.3
138.1
NA
Cr (µmol/L)
156
151
52
APTT/PT (s)
36.8/16.5
42.8/18.7
40.8/13.3
INR
1.33
1.62
1.16
CT performance
Pericholecystic fluid collection,
Pericholecystic, abdominal and
NA
gallbladder enlargement
pelvic fluid collection, gallbladder
enlargement
Ultrasonography
Thickened wall of enlarged
NA
Thickened wall of enlarged gallbladder
gallbladder
Severity grading
Severe
Severe
Mild
(Tokyo guideline)
Treatment for acute acalculous cholecystitis
Time of treatment
36 h after onset
17 h after onset
10 h after onset
Type of treatment
Cholecystostomy
Cholecystectomy
Interventional percutaneous gallbladder
drainage
Ascites
No
400 mL
No
Gallbladder size (cm)
8×4
10 × 6
10 × 4.5
Gangrene formation
Yes
Yes
NA
Complications
No
Hepatic failure and respiratory
No
dysfunction
Pathology
Necrosis of gallbladder wall
Necrosis of gallbladder wall
NA
Survival
Yes
No
Yes
Time of recovery or
Day 14 after the treatment
Day 42 after the treatment
Day 5 after the treatment
death
NA: Not available; BP: Blood pressure; WBC: White blood cell; PLT: Platelet; Amyl: Amylase; TB/CB: Total bilirubin/Conjugated bilirubin; ALT/AST:
Alanine aminotransferase/Aspartate aminotransferase; r-GT: r-Glutamyl transferase; PCT: Procalcitonin; CRP: C reactive protein; Cr: Creatinine; APTT/PT:
Activated partial thromboplastin time/Prothrombin time; INR: International normalized ratio.

fluid drained out was slightly turbid, and antibiotic therapy was continued. His temperature returned to normal
and abdominal pain was apparently resolved on the next
day. On day 4, he started a semi-fluid diet, and he was
discharged on day 5 after readmission, with the drainage
tube in place. On day 19, the tube was removed.
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DISCUSSION
AAC is defined as acute cholecystitis (AC) without detection of any gallstones, which accounts for 2%-12% of
AC cases[4,5]. AAC immediately after gastric operation is
also rare. To gain a better understanding of the clinical
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Table 2 Acalculous cholecystitis after gastric operation
Ref.

Year

Gender

Age (yr)

Prior surgery

Days after surgery

Treatment

Gangrene formation

Survival

Schwegman et al[27]
Glenn et al[28]
Howard[5]
Lens et al[29]

1953
1979
1981
1981
1981
1982
1986
1986
1987
1987
1987
1989
1989
1995
1995
1995
1995
1995
1995
1995
1995
1995
2001
2009
2009
2009
2009
2009
2010
2010
2010
2013
2013
2013

Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
NA
NA
Male
Male
Male
Male
Male
Male
Male
Male
Male
Female
NA
NA
NA
NA
NA
Female
Male
Male
Male
Male
Male

43
65
42
75
77
55
37
68
NA
NA
NA
NA
NA
56
62
66
64
65
57
75
72
74
71
NA
NA
NA
NA
NA
64
76
64
60
79
72

TG
PG
DG
TG
TG
DG
TG
PG
TG
TG
PG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
TG
PG
TG
TG
TG
TG
TG
DG
DG
TG
TG
TG
DG

11
45
NA
NA
NA
42
7
NA
NA
NA
NA
NA
NA
18
21
19
8
11
14
18
16
18
11
NA
NA
NA
NA
NA
9
14
14
10
9
37

CO/PTGD
CE
CE
CO/PTGD
CE
CO/PTGD
CE
CE
NA
NA
NA
CO/PTGD
CO/PTGD
CE
CO/PTGD
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CO/PTGD
AA
CO/PTGD
CO/PTGD
CO/PTGD
CE
CO/PTGD

No
NA
No
NA
NA
NA
No
NA
NA
NA
NA
NA
NA
Yes
NA
Yes
Yes
Yes
No
Yes
Yes
No
Yes
NA
NA
NA
NA
NA
NA
NA
NA
Yes
Yes
NA

Yes
No
NA
Yes
Yes
Yes
NA
No
NA
NA
NA
NA
NA
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes

Glenn et al[30]
Becker et al[31]
Fabian et al[32]
Jensen et al[33]

Berger et al[34]
Wu et al[35]

Paull[36]
Oh et al[37]

Liu et al[38]

Liu (our report)

TG: Total gastrectomy; DG: Distal gastrectomy; PG: Proximal gastrectomy; NA: Not available; PTGD: Percutaneous transhepatic gallbladder drainage; CE:
Cholecystectomy; CO: Cholecystostomy; AA: Antibiotics alone.

case reports and 101 were meta-analyses or systematic
reviews. The studies after gastric surgery were clearly
defined, and the criteria for no stones on imaging, no
stones detected at surgery, and histology-confirmed acute
cholecystitis were used. Cases excluded were those with
postoperative AAC after trauma, non-gastric operations,
and where the antecedent surgery was not clearly identified. Patients with common bile duct and intrahepatic
stones were also excluded. All obtained articles were carefully examined and their reference lists were systematically reviewed to identify other studies for potential inclusion in this review. None of the 101 reviews concerned
postoperative AAC except for one Japanese case report[6].
Finally, 13 articles/case reports and 34 cases (as well as
the three cases reported in the present report) were included in the following review (Table 2, partially adapted
from Crichlow et al[7]). We concluded that this disease
occurred mostly in men (25 men and 2 women) at an
average age of 64.13 ± 11.32 years (range: 37-79 years),
similar to that in previous reports of male and elderly
predominance[4,8-10]. The mean time to manifestation of
postoperative AAC symptoms was 17.6 d (range: 7-45 d).
According to the available data, gangrene formation was

Figure 3 Ultrasound guided percutaneous transhepatic gallbladder drainage in case 3.

features of AAC and guide our diagnosis and treatment,
we reviewed previous studies. We systematically searched
the English-language articles in the PubMed (1950-2013),
using the following terms: “acute cholecystitis”, “acute
acalculous cholecystitis”, “postoperative acute cholecystitis’’ and ‘‘postoperative acute acalculous cholecystitis’’,
and 7928 articles were obtained, among which, 1952 were
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1 (50.0)
1 (50.0)

0 (0.0)
1 (50.0)
1 (50.0)

1 (50.0)
0 (0.0)
1 (50.0)

1 (100.0)
0 (0.0)

2 (100.0)
0 (0.0)

10 (45.5)
12 (54.5)

18 (72.0)
4 (16.0)
3 (12.0)

14 (63.6)
8 (36.4)
0 (0.0)

8 (61.5)
5 (38.5)

15 (75.0)
5 (27.8)

Female

Gender

1.000

1.000

0.003

0.111

1.000

P value

8 (88.9)
1 (11.1)

3 (42.9)
4 (57.1)

5 (45.5)
5 (45.5)
1 (9.1)

8 (72.7)
3 (27.3)
0 (0.0)

< 65 yr

Age

9 (69.2)
4 (30.8)

6 (85.7)
1 (14.3)

10 (76.9)
3 (23.1)
0 (0.0)

8 (61.5)
2 (15.4)
3 (23.1)

≥ 65 yr

0.360

0.266

0.221

0.217

P value

17 (85.0)
3 (15.0)

8 (66.7)
4 (33.3)

15 (65.2)
8 (34.8)
0 (0.0)

TG

4 (100.0)
0 (0.0)

0 (0.0)
1 (100.0)

PG

1 (33.3)
2 (66.7)

1 (100.0)
0 (0.0)

3(100.0)
0 (0.0)
0 (0.0)

Surgery

1 (20.0)
3 (60.0)
1 (20.0)

DG

0.058

0.303

0.054

P value

12 (70.6)
5 (29.4)

8 (66.7)
4 (33.3)

CE

7 (100.0)
0 (0.0)

1 (50.0)
1 (50.0)

1 (100.0)
0 (0.0)

0 (0.0)
0 (0.0)

AA

Treatment
CO/ PTGD

0.165

1.000

P value

6 (66.7)
3 (33.3)

282

0.509

P value

found in 64.3% of patients (9/14) at the time of diagnosis and treatment, and overall mortality rate was 25% (5/20). All the statistical results are listed in Table 3.
Although various factors are associated with AAC, such as critical illness, surgery, trauma, burns, and total parenteral nutrition, bile stasis and ischemia of the gallbladder
wall are the two principle proposed etiologies[11]. After operation, persistent fasting, hypovolemia, parental nutrition and even ileus all can result in bile stasis[11,12]. From pathological examination, we usually obtain evidence for gallbladder ischemia, which documents multiple arterial occlusions with minimal venous filling[11]. Associated risk factors
for ischemia include hemorrhage, dehydration, administration of vasoactive drugs, and microcirculation disorder such as long-term hypertension, diabetes and congestive heart
failure[11], which is similar to that of Case 2 (hypertension, history of cerebral infarction, and persistent infusion of vasoactive drugs during surgery). In these patients, any insult
can exacerbate gallbladder ischemia.
The signs and symptoms of ACC after gastric surgery are usually similar to those of calculous cholecystitis, but due to the recent operation, physical examination can be
unreliable. Furthermore, surgeons mostly intend to attribute this kind of abnormality to the previous surgery, so diagnosis can be delayed and confused with other postoperative complications, such as duodenal stump leakage, postanastomotic leakage, abdominal cavity infection, and incisional discomfort. It has been reported that gangrene occurs
in 40%-80% of patients with AAC and in 2%-31% of patients with acute calculous cholecystitis[13-16], which seems to be an important risk factor of poor outcome. However,
on most occasions, gangrene is simply caused by delayed diagnosis and treatment. Imaging modalities such as ultrasound and CT usually work in the diagnosis. Importantly, the
mortality rate of AAC after gastric surgery is high (25% in this review) which may result, to some extent, from delayed diagnosis and treatment, and the mortality of patients
with postoperative cholecystitis and acalculous cholecystitis is as high as 23%-40%. The mortality of elderly patients (≥ 75 years) tends to be higher than that of younger patients[2,4,17-19], and comorbidity such as diabetes may increase the risk of death[20]. At the same time, the impact of diagnostic delay can be reflected by a 64.3% rate of gangrene
formation, which is higher than that in outpatients (25%-36.4%)[10,21]. It has been reported that mortality of AAC was lower in a case series of emergency patients who had no
prior immediate operations[22].
The symptoms and treatments differed among the present three cases, as did the outcomes. However, there was still something in common that could be preliminary pro-

3 (100.0)
0 (0.0)

No

Gangrene formation
Yes

TG: Total gastrectomy; DG: Distal gastrectomy; PG: Proximal gastrectomy; PTGD: Percutaneous transhepatic gallbladder drainage; CE: Cholecystectomy; CO: Cholecystostomy; AA: Antibiotics alone.

Age (yr)
< 65
≥ 65
Surgery
TG
DG
PG
Treatment
CE
CO/PTGD
AA
Gangrene formation
Yes
No
Survival
Yes
No

Male

Table 3 Statistical analysis for all 34 cases of acute acalculous cholecystitis after gastric operation n (%)
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posed. Clinical manifestations are usually not typical, but
the disease course can progress rapidly, which can even
threaten patients’ lives. In the perioperative period, local
inflammatory exudation and adhesion are severe, which
may further increase the pressure within the biliary tract
and promote bacteremia or even septic shock. In contrast, patients usually suffer from weakness, dehydration
and suppressed immunity, which damage the compensational ability to some extent when infection occurs. In the
present three cases, the time of onset ranged from day 9
to 38 after prior surgery. All three patients demonstrated
high fever and right upper abdominal discomfort, with
sharply elevated WBC counts. In Cases 1 and 2, C-reactive
protein and PCT were apparently elevated (not available
in Case 3), and finally bacteremia and septic shock developed. These symptoms are easily confused with other
complications immediately after gastric surgery, especially
with duodenal stump leakage. Although ultrasound and
CT are helpful in diagnosis, sometimes diagnosis can only
be confirmed during emergency exploratory laparotomy.
If diagnosed and managed in time, more efficiency treatment and better outcome can be expected, as in Case 3.
Percutaneous transhepatic gallbladder drainage
(PTGD) can seldom be considered first, due to the difficulty of early precise diagnosis of immediate AAC after
gastric surgery. Unfortunately, the exact reason for obstructive jaundice in Case 2 was not clear, because there
was no evidence of bile duct occlusion. Furthermore,
the management of AAC is still controversial. Actually,
three different treatment strategies were carried out in
these three patients, including cholecystostomy, cholecystectomy, and PTGD, and hospitalization days, cost
and outcomes also completely differed among them. The
major clinical information for all the three cases is listed
in Table 3.
In most cases, it is difficult to remove the inflammatory gallbladder, especially to dissect the triangle of
Calot, due to prior surgery, local exudation and adhesions, therefore, cholecystostomy was performed in the
first case, because of the difficulty and impropriety of
cholecystectomy. Regardless of the prior operation, the
optimal treatment of acute cholecystitis with sepsis in
critically ill patients is not well defined, and there is only
limited evidence about whether percutaneous drainage
or cholecystectomy is preferred. The reported mortality
rates do not show any difference[23]. However, we considered on the basis of the present three cases and former
reports that timely surgical intervention is usually necessary, such as exploratory laparotomy, especially when the
disease progresses without definite diagnosis, or direct
ultrasound-guided PTGD if a diagnosis of AAC has
been confirmed. Of note, mortality is predominantly related to the severity of the underlying disease rather than
the ongoing gallbladder sepsis because prompt treatment
is performed in time, as in Case 2.
From the experience of our three cases and literature review, we preliminarily propose that for patients
with AAC immediately after GC, timely management
is necessary. Patients after surgery for GI anastomosis
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may profit from supportive examinations such as CT to
exclude complications like leakage of the anastomosis.
However, in these circumstances, minor cholecystitis can
be neglected, and fluid accumulation around the gallbladder can result from the former operation, especially when
symptoms are atypical. Occasionally, an emergency situation requires immediate exploratory laparotomy to save
the patient’s life, or even for the purpose of confirming
the diagnosis, although such an operation is not always
the best choice. However, if we are sure that cholecystitic
sepsis has arisen, ultrasound-guided PTGD is the proper
course to treat the sepsis. It has been reported that 35%
of AAC patients treated with PTGD did not need any
further treatment for cholecystitis and eventually remained symptom free. Besides, the rate of complication
is much lower in PTGD treated patients compared with
that of cholecystitis (8.7% vs 47%)[23]. PTGD has even
been recommended in some studies as a definitive treatment for AAC[24,25]. PTGD has been shown to be a lifesaving, minimally invasive, alternative management in
high-risk AAC patients[25,26], especially for those who have
undergone a recent gastric operation. Last but not least,
there were some other important problems in the whole
process of treatment in addition to delayed diagnosis
and management. For example, gastrojejunal bypass in a
symptomatic patient might be less invasive in an elderly
GC patient with a stage T4N + M1 tumor, as in Case 3,
in spite of the insistence of the patient and his family. In
Case 2, we considered exploratory laparoscopy to confirm the diagnosis, but finally we abandoned it, because
we were not sure whether intestinal obstruction had occurred, in which situation, inhalation pneumonia could
have been caused by laparoscopy. Exploratory laparoscopy might be another effective treatment choice in these
situations.
AAC is a rare but severe complication immediately
after gastric operation. It can advance rapidly and be hard
to diagnose at an early stage. Emergency surgical intervention is usually necessary when it happens, and if there
are no contraindications, cholecystectomy combined with
antibiotic therapy should be performed. If inoperability
and diagnosis of AAC are confirmed, a cholecystostomy
and PTGD are possible and usually effective procedures.

COMMENTS
COMMENTS
Case characteristics

Three male gastric cancer patients presented with fever and abdominal pain
after gastric surgery.

Clinical diagnosis

Murphy’s sign and percussion pain in the liver region were more or less positive
in these cases.

Differential diagnosis

Duodenal stump leakage, postanastomotic leakage, abdominal cavity infection,
intestinal obstruction, and incisional discomfort.

Laboratory diagnosis

White blood cell count and pro-calcitonin were significantly elevated.

Imaging diagnosis

A swelling gallbladder with fluid accumulation can be found by computed tomography or ultrasound.
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Pathological diagnosis

14

Bronchoscopy and biopsy have revealed wild-type K-ras adenocarcinoma of
the colon, CDX2/CK20 positive and TTF1/CK7/CD58 negative.

Treatment

Percutaneous transhepatic gallbladder drainage or other timely surgical interventions such as cholecystectomy and cholecystostomy are necessary.

15

Related reports

Acute acalculous cholecystitis (AAC) after gastric operations has seldom been
reported, but the disease is usually serious once it happens. Besides, the
argument about synthetic cholecystectomy during gastric operation has never
stopped.

16

Experiences and lessons

This case report not only presents the symptoms and treatments of AAC after
gastric operation, but also indicates the severity of the disease and necessity of
timely management; otherwise, septic shock may happen, which will threaten
patient’s life.

17

Peer review

18

This article reviews and analyzes reported cases to confirm the prevalence
and common treatments of AAC after gastric operation, and is helpful in clinical settings.
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Core tip: Torsion of the gallbladder is a rare condition
and is very difficult to diagnose preoperatively, despite advances in diagnostic imaging. This diagnosis
should be considered in all elderly patients presenting
with acute or non-resolving symptoms and signs suggestive of cholecystitis, particularly in the absence of
gallstones. Early diagnostic imaging and prompt cholecystectomy are crucial. In this case of gross type 1
floating gallbladder, T2-weighted magnetic resonance
imaging showed an intra-gallbladder segment located
between the body and neck of the gallbladder. Magnetic resonance cholangiopancreatography indicated
V-shaped distortion of the extrahepatic bile duct and a
tapered cyst duct.

Abstract
Gallbladder torsion is a rare, acute abdominal disease.
It was first reported by Wendell in 1898. Since then,
only 500 cases have been reported. Gallbladder torsion
occurs in all age groups, although it usually appears in
the latter stages of life. The occurrence ratio between
women and men is 3:1. Most cases are diagnosed during surgery. The main treatment is surgical detorsion
and cholecystectomy. Despite progress in radiologic
imaging diagnosis, it is not easy to obtain a precise
preoperative diagnosis of gallbladder torsion. In previous reports, only 9.8% of all gallbladder torsion cases
were diagnosed preoperatively. We present a case
of acute body-neck gallbladder torsion in an elderly
man, and we review the radiologic findings of magnetic resonance imaging, computed tomography, and
ultrasonography. The radiologic findings in the present
case were helpful in obtaining a preoperative diagnosis
of gallbladder torsion. The diagnosis was confirmed
by T2-weighted magnetic resonance images, which
showed an intra-gallbladder segment located between
the body and neck of the gallbladder, with a notable
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INTRODUCTION
Gallbladder torsion was first reported by Wendell in
1898[1]. Since then, only 500 cases have been reported[2-6].
Gallbladder torsion is a rare, extremely acute abdominal
disease, and it is treated by emergency surgery. Gallbladder torsion occurs in all age groups, although it usually
appears in the later stages of life[7]. The occurrence ratio between women and men is 3:1[6,8-11]. This diagnosis
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bladder, in which T2-weighted magnetic resonance imaging (MRI) showed an intra-gallbladder segment located
between the body and neck of the gallbladder. The results of magnetic resonance cholangiopancreatography
(MRCP) indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct.

Length = 4.10 cm
Length = 9.04 cm

CASE REPORT
A 73-year-old man arrived in our hospital’s emergency
department with severe pain in the upper-right quadrant.
He reported that the pain had persisted progressively
since the previous day. He had no history of previous
abdominal surgery or trauma. Upon physical examination, his body temperature and vital signs were all within
the normal ranges. An abdominal examination revealed
no palpable mass or Murphy’s sign. Laboratory data indicated that his white cell count was 5.25 × 103/μL, with
a neutrophil count of 53.7% and a lymphocyte count of
36.8%. His C-reactive protein level was < 0.03 mg/dL.
The results of liver function tests were normal, including aspartate aminotransferase, alanine aminotransferase,
and total bilirubin with values of 16 U/L, 10 U/L, and
0.75 mg/dL, respectively. Abdominal ultrasonography
indicated thickening of the gallbladder wall. However,
gallstones were not present, and there was no intra- or
extrahepatic biliary duct dilatation (Figure 1).
Computed tomography (CT) of the abdomen without contrast revealed a hyperdense lesion (Figure 2a)
and a cyst in the hilar region (Figure 2b). Because of
suspected intra-gallbladder hemorrhage and considering
that a choledochal cyst could not be excluded, we conducted an MRI examination of the abdomen and MRCP.
T1-weighted images revealed gallbladder wall thickening (Figure 3A). T2-weighted images showed an intragallbladder crease between the body and neck of the
gallbladder.
These results indicated a twisting at the junction of
the gallbladder body and neck (Figure 3B). The MRCP
results indicated V-shaped distortion of the extrahepatic
bile duct and a tapered cyst duct (Figure 4A). A choledochal cyst was excluded because the hepatic cyst was
not connected to the biliary tract, as revealed by further
examination (Figure 4B).
These physical and radiographic findings indicated
the presence of gallbladder torsion. We then performed
laparoscopy to diagnose and treat the gallbladder torsion. Closer inspection showed that the gallbladder was
not adhered to the liver bed and had rotated approximately 180° in the clockwise direction (Figure 5). After
detorsion, cholecystectomy was performed. Histological
examination of the specimen revealed acute gangrenous
cholecystitis. The patient recovered without incident and
was discharged from the hospital within 1 wk.

Figure 1 Abdominal ultrasonography. Ultrasonography revealed a large,
thick-walled gallbladder and the absence of gallstones.

A

B

Figure 2 Abdominal computed tomography scan. a: Computed tomography
scan of abdomen in axial section indicating a hyperdense lesion (arrow); b: The
hepatic cyst was located in the hilar region (arrow).

should be considered in all elderly patients presenting
with acute or non-resolving symptoms and signs suggestive of cholecystitis, particularly in the absence of
gallstones. The disease leads to obstruction of biliary
drainage and blood flow. Therefore, a delay in diagnosis and treatment can be life threatening. An accurate
preoperative diagnosis of gallbladder torsion has only
rarely been obtained[2-4,12,13]. Laboratory evaluations often
provide nonspecific results. White blood cell count and
C-reactive protein levels are frequently elevated. However, the results of liver function tests and biliary enzymes
are often normal[2,4,14].
We report here a case of gross type 1 floating gall-
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DISCUSSION
Gallbladder torsion occurs when the gallbladder rotates
within its mesentery. This rotation follows the axis of
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A

B

Figure 3 Abdominal T1-weighted and coronal reformatted abdominal T2-weighted magnetic resonance imaging. A: Thickening of the gallbladder wall can be
seen (arrow); B: An intra-gallbladder segment was located between the body and neck of the gallbladder (arrow), and within this segment, there was a notable crease.

A

B

Figure 4 Magnetic resonance cholangiopancreatography results and image. A: V-shaped distortion of the extrahepatic bile ducts (arrowhead) and tapered cystic
duct (arrow) were observed; B: choledochal cyst was excluded.

A

B

Figure 5 Laparoscopy. a: gallbladder appeared gangrenous; b: Gallbladder was not totally attached to the liver bed and had twisted approximately 180° in the
clockwise direction (arrow). Hartmann’s pouch and the gallbladder neck were attached to the inferior surface of the liver (arrowhead).

the cystic duct and cystic artery, resulting in a compromised blood supply and obstructed biliary drainage. A
preoperative diagnosis is unlikely, typically necessitating
prompt surgery to avoid death, because a high mortality rate is associated with gallbladder torsion. This high
mortality rate is increased because of concomitant gangrene and perforation[4-6].
Torsion is believed to occur more often in the elderly
because of the loss of visceral fat and elasticity of the
viscera. With aging, the gallbladder becomes more pre-

WCCR|www.wjgnet.com

disposed to hang free and undergo torsion. The torsion
can be complete or incomplete. In complete torsion, the
rotation is greater than 180°, whereas in incomplete torsion, the rotation is less than 180°[4,5,7,9,11,12].
Several signs accompany the preoperative diagnosis of
gallbladder torsion by MRCP. First, because of cystic duct
traction, V-shaped distortion of extrahepatic bile might be
noted[7,10]. Second, twisting interruption and tapering of
the cystic duct might be observed. Third, the gallbladder
might deviate to the midline, with distention and enlarge-
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Figure 6 Gross type 1 floating gallbladder. Clockwise torsion was observed at the neck-body junction of the gallbladder (arrow), as the result of the gallbladder being attached to the inferior surface of the liver via the mesentery. This condition allowed the gallbladder to hang free in an unstable state.

ment. Fourth, the gallbladder, extrahepatic bile ducts, and
cystic duct might display different intensities[6,15].
There are two gross congenital types of free-floating
gallbladders. Type 1, as illustrated in the present case, is
represented by the attachment of the gallbladder and
cystic duct to the inferior surface of the liver via the
mesentery (Figure 6). Type 2 involves attachment of
only the cystic duct to the liver[2,13]. Anatomical anomalies, such as an abnormally long mesentery, can result in
a suspended gallbladder, allowing it to float freely from
the liver bed. This suspension consequently increases
susceptibility to rotational instability. Additional factors
that can contribute to gallbladder torsion are peristalsis
of the surrounding stomach, duodenum, or transverse
colon, spinal deformities, and tortuous atherosclerotic
cystic arteries. Gallstones are unlikely to cause torsion
because they are only present in 25%-50% of affected
patients[4,7,13].
In incomplete torsion, patients frequently present
with symptoms similar to those of recurrent biliary colic,
but in complete torsion, patients generally present with a
short history of sudden-onset, severe upper-right quadrant pain and vomiting. An abdominal mass might or
might not be palpable, and there are usually no signs of
toxemia or jaundice[8]. Laboratory investigations reveal
a normal or high white cell count and normal results on
liver function tests because the common bile duct is usually unobstructed[4,11].
Preoperative diagnosis of gallbladder torsion remains
difficult because the symptoms and signs are similar to
those of acute cholecystitis[3,5,13,16]. In previous reports,
only 9.8% of all gallbladder torsion cases have been
diagnosed preoperatively[13]. Laboratory evaluations are
often nonspecific. White blood cell count and C-reactive
protein levels are frequently elevated. However, the results of liver function tests and biliary enzyme are often
normal[2,4,14]. On ultrasonography, 3 features are suggestive of gallbladder torsion: a diffusely thickened and hypoechoic gallbladder wall that displays gangrene and/or
inflammation[3]; a floating gallbladder, in which the major
part of the organ is not adhered to the liver bed; and a
conical structure at the gallbladder neck, consisting of
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multiple linear echoes converging toward the tip of the
“cone”.
In advanced stages, ultrasonography and CT are the
main imaging approaches used for diagnosis. Ultrasonography and CT can reveal a ‘floating gallbladder’, with
gallbladder wall thickening. The present results indicate
that a precise comparison of radiologic imaging findings
is crucial in diagnosing gallbladder torsion[7,12]. Our experiences have indicated that T2-weighted MRI images
are very useful for evaluating necrosis of the gallbladder
wall in cases of gallbladder torsion. Early diagnosis of
gallbladder torsion can help to prevent life-threatening
complications, such as gallbladder gangrene, perforations causing bilious peritonitis, and other infections.
Preventing these complications reduces the mortality
and morbidity rates, as well as the cost and days of hospitalization[2,9].
In summary, torsion of the gallbladder is a rare condition and is very difficult to diagnose preoperatively,
despite advances in diagnostic imaging. However, this
diagnosis should be considered in all elderly patients
presenting with symptoms suggestive of acute or nonresolving symptoms and signs of cholecystitis, particularly in the absence of gallstones. To achieve the best
patient outcome, early diagnostic imaging investigation
and prompt cholecystectomy are crucial.

COMMENTS
COMMENTS
Case characteristics

A 73-year-old male presented with severe pain that persisted and increased
progressively since the previous day in the upper-right quadrant.

Clinical diagnosis

Physical examination demonstrated no palpable mass or Murphy’s sign.

Differential diagnosis

Acute cholecystitis, acute cholangitis, or gallstones.

Laboratory diagnosis

Routine blood tests, including tests for liver function, biliary enzyme, and inflammatory markers, showed no abnormalities.

Imaging diagnosis

T2-weighted magnetic resonance imaging (MRI) showed an intra-gallbladder
segment located between the body and neck of the gallbladder, and magnetic
resonance cholangiopancreatography indicated V-shaped distortion of the extrahepatic bile duct and a tapered cyst duct.
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Pathological diagnosis

7

Histological examination of the specimen revealed acute gangrenous cholecystitis.

Experiences and lessons

torsion of the gallbladder should be considered in all elderly patients presenting with symptoms suggestive of acute or non-resolving symptoms and signs
of cholecystitis, particularly in the absence of gallstones. To achieve the best
patient outcome, early diagnostic imaging investigation and prompt cholecystectomy are crucial.

8
9

Peer review

The authors are reporting a case of complete body-neck torsion of the gallbladder concluding that T2-weighted MRI images are not only helpful to confirm the
diagnosis, but also in evaluating necrosis of the gallbladder wall in such situations. The report is well written with excellent documentation and demonstration
of the images taken for the case.
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BILIARY TRACT DISEASES

Rare entity: Ectopic liver tissue in the wall of the
gallbladder - A case report
Yusuf Arslan, Fatih Altintoprak, Kursat R Serin, Taner Kivilcim, Omer Yalkin, Orhan V Ozkan, Fehmi Celebi
bladder, gastrohepatic ligament, adrenal glands, and
esophagus. It is usually clinically silent and found incidentally. Ectopic hepatic tissue carries an increased risk
of malignant degeneration to hepatocellular carcinoma.
It should be discovered and removed by the surgeon
to prevent a higher risk of complications and malignant
transformation.
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INTRODUCTION

Abstract

Congenital localization anomalies of the liver are rare,
and can be classified into two major subgroups: those
that are connected to the main liver tissue mechanically,
and those that are not[1]. Ectopic liver tissue (ELT) is a
subtype that is not connected to the main liver tissue,
and it can be present in any intra-abdominal or supradiaphragmatic location. The most frequent intra-abdominal
location is the gallbladder, and ELT is generally identified
by recognizing extra tissue on the gallbladder wall that is
of the same color as liver tissue[2].
First defined in 1922, ELT can vary in size, from
microscopic scales to 3 cm in diameter. Despite its small
size, since it is liver tissue histopathologically, it is prone
to parenchymal diseases of the liver, including carcinoma
development. Due to its small size, ELT is generally not
noticed during routine radiological examinations; however, when noticed, it might be necessary to differentiate
it from various conditions, including gallbladder cancer[3].
Here, we present a case of ELT on the gallbladder
wall, which was detected during surgery, and review the
relevant literature.

Ectopic liver tissue (ELT) is a rare condition, which is
usually not diagnosed preoperatively, but coincidentally
during abdominal surgery. While the location of ELT can
vary, it is usually localized on the gallbladder wall or in
close proximity. ELT is associated with various complications, a major complication being extrahepatic hepatocellular carcinoma. A 59-year-old female underwent
elective surgery for chronic cholecystitis with stones.
During laparoscopic exploration, a 2-cm-diameter ELT
was detected in the anterior gallbladder wall and a
laparoscopic cholecystectomy was performed. The case
is presented due to the rare nature of ELT and as a reminder of ELT-related complications.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ectopic liver tissue; Laparoscopic cholecystectomy; Hepatocellular carcinoma
Core tip: Ectopic hepatic tissue is a rare condition and
it has been reported in several sites, such as the gall-
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Figure 1 Laparoscopic exploration: A 2 cm × 1 cm cm tissue mass located
at the gallbladder wall, which had the same color as the liver.

Figure 2 Laparoscopic cholecystectomy material with ectopic tissue.

quence of malignant degeneration[7]. We believe that our
patient’s non-specific complaints were due to cholecystopathy, and not associated with the ELT, because there
was not pathological appearance of ELT such as torsion,
necrosis.
Various theories have been presented to explain the
development of ELT at different sites, and ELT can be
seen together with biliary atresia, caudate lobe agenesis,
omphalocele, and certain congenital cardiac anomalies[8].
We did not observe any comorbid anomalies in our case.
It is a truly ectopic liver and is not connected to the
mother liver. The ectopic liver tissue presents resulting
from liver tissue migration to fundus of gallbladder during embryogenesis.
Ectopic liver tissue is not noticed during radiological
examinations, as it is generally asymptomatic, rare, small
in size, or the examiner is not aware of this entity. The diagnosis of ELT should be considered when a soft-tissue
mass is detected on the gallbladder wall using USG or
computed tomography. Color Doppler USG and angiography can show the blood vessel feeding the liver. However, the incidence of radiological detection is low, and
the number of reported cases for which a preoperative
diagnosis has been made is very limited[2,3]. When noted
radiologically, the exact diagnosis is made by showing the
presence of hepatic tissue in a percutaneous biopsy; however, this is not a suggested method for diagnosis, due to
the bleeding risk and malignant degeneration[4].
The normal progression of ELT is not known. Since
it is liver tissue, it is affected by the same risk factors affecting the liver, and lipid infiltration, cirrhotic changes,
chronic active hepatitis, hemosiderosis, metastatic tumors,
and hepatocellular carcinoma (HCC) have been reported
to develop in ELT[8]. The development of HCC is the
most important condition, and involves a higher risk of
neoplastic transformation that is independent of the main
liver tissue. The lack of complete functional structure
for neoplastic transformation in small ELT, absence of
vascular and ductal systems, and possible metabolic insufficiency are believed to contribute to the carcinogenetic
process[4,9].
In conclusion, ELT is a rare condition, and it is difficult to make a radiological diagnosis. When seen during

CASE REPORT
A 59-year-old female presented to the general surgery
clinic with occasional epigastric pain and dyspeptic complaints for 2 mo. She had no history of systemic disease,
previous abdominal surgery, or regular medication use,
and her physical examination and laboratory tests were
normal. Abdominal ultrasonography (USG) revealed a
large number of millimeter-size stones in the gallbladder
lumen, and she was scheduled to undergo an elective cholecystectomy. Laparoscopic exploration revealed a 2 cm
× 1 cm tissue mass located in the fundus of the anterior
gallbladder wall, which had the same color as the liver
(Figure 1). The patient was diagnosed as having ELT on
the gallbladder wall, and underwent a laparoscopic cholecystectomy (Figure 2). She did not have any postoperative
problems, and was discharged on the second day. Following histopathological examination, the tissue attached to
the gallbladder wall was confirmed to be ELT. The specimen examination showed that it was a truly ectopic liver
and was not connected to the mother liver. The patient
has been followed without any problems for 5 mo.

DISCUSSION
Ectopic liver tissue is a rare condition that is usually
detected coincidentally during a post-mortem examination or abdominal surgery. According to the literature,
the incidence of ELT at laparoscopy or laparotomy is
0.24%-0.47%[4]. In a 5500-case autopsy series, the incidence of ELT was 0.05%[5], while its incidence was 0.47%
in a 1060-case laparoscopic surgery series[6]. During the
past 5 years, 5000 patients underwent abdominal surgery
at our clinic for various reasons and ELT was observed
in a single patient (0.02%), the case presented here.
The most frequent localization of ELT is the gallbladder, although other sites have been reported, including
the adrenal glands, pancreas, spleen, falciform ligament,
pylorus, umbilicus, retroperitoneum, thorax (intrapleural/
extrapleural), and pericardium[2]. ELT is generally asymptomatic, but it can present with recurrent abdominal pain
due to torsion, hemorrhagic necrosis, or rupture, or with
pressure symptoms due to mass formation as a conse-
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a surgical intervention, it should be excised because of the
possibility of developing a malignancy.
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DIGESTIVE SYSTEM FISTULA

Choledochoduodenal fistula caused by migration of endoclip
after laparoscopic cholecystectomy
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Core tip: Choledochoduodenal fistula caused by endoclip migration; an extremely rare complication after the
introduction of laparoscopic cholecystectomy which can
occur from days to years after laparoscopic cholecystectomy.
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Abstract
INTRODUCTION

The wide use of surgical endoclips in laparoscopic
surgery has led to a variety of complications. Postcholecystectomy endoclips migrating into the common
bile duct after laparoscopic cholecystectomy is rare. A
migrated endoclip can cause obstruction, serve as a
nidus for stone formation, and cause cholangitis. While
the exact pathogenesis is still unknown, it is probably
related to improper clip application, subclinical bile
leak, inflammation, and subsequent necrosis, allowing
the clips to erode directly into the common bile duct.
We present a case of endoclip migrating into the common bile duct and duodenum, resulting in choledochoduodenal fistula after laparoscopic cholecystectomy
and a successful reconstruction of the biliary tract by a
hepaticojejunostomy with a Roux-en-Y procedure. This
case shows that surgical endoclips can penetrate into
the intact bile duct wall through serial maceration, and
it is believed that careful application of clips may be the
only way to prevent their migration after laparoscopic
cholecystectomy.

WCCR|www.wjgnet.com

Since the introduction of the laparoscopic technique,
laparoscopic cholecystectomy is considered the gold
standard for the management of symptomatic disease
with a less than 3% overall complication rate[1]. Most
abnormal biliary-enteric communications are the result of perforation caused by gallstones from the gallbladder or common bile duct into the duodenum, with
the remainder being the result of peptic ulcer, tumor,
trauma, or other local abnormalities [2] which often
occur before laparoscopic cholecystectomy. Choledochoduodenal fistula caused by endoclip migration is
an extremely rare complication after the introduction
of laparoscopic cholecystectomy, and can occur from
days to years after the procedure. We present a rare
case of an endoclip migrating into the common bile
duct and duodenum, resulting in choledochoduodenal
fistula after the laparoscopic cholecystectomy 10 years
prior.
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Figure 1 Plain abdominal radiograph showed metal endoclips (arrow) in
the right upper quadrant area.

Figure 4 Computed tomography showed a mass on the duodenal wall (arrow), and linear, highly dense lesions both in the mass (A, arrow) and in
the hepatic duct confluence (B, arrow) with dilated hepatic ducts.

lieved after one week of anti-infection treatment. Physical
examination at admission revealed no fever, icteric sclera,
or jaundice. There was no tenderness at the epigastric
area. Laboratory tests revealed white blood cells of 5470/
mm3, and elevated levels of alanine aminotransferase
(59 U/L, 5-40), gamma glutamyl aminotransferase (300
U/L, 0-50), and total/direct bilirubin (15.1/9.0 µmol/L,
1.7-22.5/0.0-6.0 µmol/L). Tumor markers showed high
levels of CA19-9 (326 U/mL), but the levels of carcinoembryonic antigen and alpha-fetoprotein were within
the normal range. A plain abdominal radiograph showed
metal endoclips in the right upper quadrant area (Figure
1). Magnetic resonance imaging showed marked dilatation of the biliary duct and stenosis of the common bile
duct at the hepatic duct confluence, which was close to
the duodenum (Figure 2). An endoscopic image of the
duodenum (Figure 3) showed yellowish bile acid leaking
from a papillary orifice at the first part of duodenum
wall. Computed tomography (CT) showed a mass on the
duodenal wall, and linear, highly dense lesions both in the
mass (Figure 4A) and in the hepatic duct confluence (Figure 4B) with dilated hepatic ducts. The patient’s clinical
manifestation and imaging studies revealed a choledochoduodenal fistula caused by an injury to the common bile
duct by a migrated metal endoclip. Partial resection of
the common bile duct and fistula, as well as repair of the
duodenum, were performed, followed by reconstruction
of the biliary tract by a hepaticojejunostomy with a Rouxen-Y procedure. An endoclip was found in the duodenal

Figure 2 Magnetic resonance cholangiography showed marked dilatation
of biliary duct and stenosis of the common bile duct at the hepatic duct
confluence (arrow), which was close to the duodenum.

Figure 3 Endoscopic image of the duodenum showed yellowish bile acid
(arrow) leaking from a papillary orifice at the first part of duodenum wall.

CASE REPORT
A 48-year-old woman was referred to our hospital with
the chief complaint of intermittent epigastric pain, fever, and jaundice for about 3 mo. The patient underwent
laparoscopic cholecystectomy (LC) 10 years previously
without any intraoperative or postoperative complications. She was diagnosed as suffering acute cholangitis at
a rural community hospital, with all symptoms being re-
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portion of the choledochoduodenal fistula.

ing in choledochoduodenal fistula after LC. This situation
can be managed by reconstructing the biliary tract via a
hepaticojejunostomy with a Roux-en-Y procedure, and
could be potentially avoided by using absorbable endoclips or performing ultrasonic dissection without clipping.

DISCUSSION
Surgical endoclips are widely used during LC as substitute
ligation materials. Raoul et al[1] first reported the migration of surgical endoclips into the biliary tract acting as a
nidus for stone formation after laparoscopic cholecystectomy. A variety of endoclip related complications, such
as biliary leaks, endoclip migration into the common bile
duct with stone formation, acute pancreatitis, cholangitis,
benign stricture, obstructive jaundice, and endoclip embolism have been reported[3]. Choledochoduodenal fistula
is even rarer. Biliary-enteric fistula is a known complication of chronic gallbladder disease which has a reported
incidence of 0.06%-0.14%[4]. However, they usually happen before cholecystectomies, and there are no accurate
data for the biliary-enteric fistula, especially for the choledochoduodenal fistula. To the best of our knowledge,
this is the first report on a choledochoduodenal fistula
caused by an endoclip migrating into the common bile
duct and duodenum after LC.
With regard to the pathogenesis of endoclips migration after laparoscopic cholecystectomy, the first possibility is an incomplete closure of the cyst duct caused by an
ineffective clip, which then brought on biloma with bile
leakage. The second possibility is erosion of the bile duct
wall or adjacent adhered duodenal or colonic wall because
of localized inflammation around the endoclips. The
eroded and inflamed common bile duct and duodenal or
colonic wall would develop perforation or scar constriction, resulting in choledochoduodenal fistula or bile duct
stenosis[5].
For the evaluation of choledochoduodenal fistula after LC, magnetic resonance cholangiography, endoscopic
retrograde cholangiography, or CT with three-dimensional reconstruction of the biliary tract could be helpful. For
the complicated structure around the fistula caused by
tissue inflammation and adherence, open surgery is a safe
option for reconstructing the biliary tract and repairing
the defect in the duodenum due to defects in both the
common bile duct and duodenum. Endoclip migration
could be potentially avoided by the use of absorbable
endoclips, or alternatively ultrasonic dissection without
clipping[6].
In conclusion, we offer a rare case of an endoclip migrating into the common bile duct and duodenum, result-
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Choledochoduodenal fistula caused by migration of an endoclip after laparoscopic cholecystectomy.

Differential diagnosis

It should be considered in the differential diagnosis of patients with obstructive
jaundice or cholangitis after laparoscopic cholecystectomy.

Diagnostic imaging

Diagnostic imaging must include magnetic resonance cholangiography, endoscopic retrograde cholangiography, or 3D-computed tomography with reconstruction of the biliary tract.

Treatment

Surgical intervention is mostly required to reconstruct the biliary tract and to
repair the defect in the duodenum due to defects in both the common bile duct
and duodenum.
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DIGESTIVE SYSTEM FISTULA
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Core tip: Esophageal atresia with tracheoesophageal
fistula is congenital anomaly which presents as excessive froathing from mouth and respiratory distress. It
can be suspected when a nasogastric tube difficult to
insert into stomach or radiographically presence coiled
nasogastric tube in pharynx. We had an uncommon situation where a nasogastric tube reached the stomach
through the trachea and tracheo-esophageal fistula,
leading to misdiagnosis in a case of esophageal atresia
with tracheoesophageal fistula. Similar clinical situations
can be avoided by using a stiff rubber catheter instead
of a soft feeding tube for the diagnosis of esophageal
atresia and tracheo-oesophageal fistula.
Original sources: Kamble RS, Gupta R, Gupta A, Kothari P,
Dikshit KV, Kesan K, Mudkhedkar K. Passage of nasogastric
tube through tracheo-esophageal fistula into stomach: A rare
event. World J Clin Cases 2014; 2(7): 309-310 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i7/309.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i7.309

Abstract
Esophageal atresia with tracheo-oesophageal fistula
(TEF) occurs in 1 in 3500 live births. Anorectal malformation is found to be associated with 14% of TEF.
Esophageal atresia with TEF is a congenital anomaly
which classically presents as excessive frothing from the
mouth and respiratory distress. Rarely gastric position
of the feeding tube in a case of TEF can be obtained
delaying the diagnosis of TEF. We had an uncommon situation where a nasogastric tube reached the
stomach through the trachea and tracheo-esophageal
fistula, leading to misdiagnosis in a case of esophageal
atresia with tracheoesophageal fistula. By using a stiff
rubber catheter instead of a soft feeding tube for the
diagnosis of esophageal atresia and TEF, such situation
can be avoided.

INTRODUCTION
Esophageal atresia with tracheooesophageal fistula (TEF)
is a congenital anomaly which classically presents as excessive frothing from the mouth and respiratory distress.
It is diagnosed by inability to pass a catheter into the
stomach which usually gets stuck at 10 to 12 cm from
the mouth. We had an uncommon situation where a nasogastric tube reached the stomach through the trachea
and tracheo-esophageal fistula, leading to misdiagnosis
in a case of esophageal atresia with tracheooesophageal
fistula.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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tice of passing a 5Fr or 6Fr infant feeding tube through
the nose in patients of imperforate anus to decompress
the obstructed intestinal tract and also to rule out associated esophageal atresia. If the radiograph shows a coiled
catheter in the upper esophageal pouch one can suspect
esophageal atresia.
Rarely gastric position of the feeding tube in a case of
TEF can be obtained delaying the diagnosis of TEF[2,3].
In this case we did not suspect an esophageal atresia as
the patient came with the IFT in the stomach with bilious
aspirate and this had been confirmed radio graphically.
The feeding tube could reach the stomach from the upper pouch then into the tracheal route and then through
the TEF. A peculiar pathological anatomy and a weak
cough reflex made this occurrence possible. Only three
such cases have been reported so far in literature[2,3]. If
an esophageal atresia is suspected on clinical grounds
the ideal test would be to pass a stiff red rubber catheter
through the mouth and note the resistance. Radiographs
should be taken with a red rubber catheter in situ which
will show the position of the catheter tip. Barium esophagography is not usually advised due to the risk of aspiration pneumonitis. Instead a small amount of air can be
used as contrast[1].
In a conclusion, all neonates with excessive frothing
and respiratory distress should be evaluated for TEF.
Similar clinical situations can be avoided by using a stiff
rubber catheter instead of a soft feeding tube for the diagnosis of EA and TEF.

B

Figure 1 Radiograph. A: Showing tip of nasogastric tube in stomach; B:
Showing red rubber catheter in upper esophageal pouch.

CASE REPORT
A one day old, full term, male child (2.7 kg) was referred
from a peripheral Hospital as a case of imperforate anus
with cleft lip and palate. At the peripheral hospital a 7 Fr
nasogastric tube was inserted which had bilious aspirate.
A chest X-ray showed the nasogastric tube in the stomach (Figure 1A). The baby had excessive oral secretions
and bilateral chest crepitations along with cleft lip and
palate. Prone crosstable X-ray was suggestive of high
anorectal malformation. The patient was taken for diverting colostomy.
During intubation the anesthetist noticed that the nasogastric tube was passing through the trachea. Findings
were reconfirmed by laryngoscopy and laryngotracheoesophagial cleft was ruled out. We tried to pass a number
10 stiff red rubber catheter through esophagus but were
unable to pass beyond 10 cm. A diagnosis of esophageal
atresia (EA) with tracheooesophageal fistula (TEF) was
suspected and X-ray chest was repeated with the red rubber catheter in situ which confirmed the diagnosis (Figure
1B). Right posterolateral thoracotomy was done. The
patient had tracheoesophageal fistula type Ⅲ with a Wide
fistula, short upper pouch and a long gap. The fistula was
ligated and a Left sided cervical oseophagostomy with
feeding gastrostomy was done. Transverse colostomy was
done for imperforate anus.
The baby was shifted on ventilator and was successfully weaned off at post operative day 5. The baby is now
4 mo old and is doing well on follow up. He is awaiting definitive management for anorectal malformation,
esophageal replacement, cleft lip and cleft palate repair.
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DIGESTIVE SYSTEM FISTULA

Repair of an aberrant subclavian arterioesophageal fistula
following esophageal stent placement
Maen Aboul Hosn, Fady Haddad, Fadi El-Merhi, Bassem Safadi, Ali Hallal
such a devastating complication. It also emphasizes the
need for imaging studies prior to stent deployment to
delineate the vascular anatomy and rule out the possibility of such an anomaly in view of the growing popularity of esophageal stents, especially in the setting of a
leak.
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Core tip: The use of esophageal covered stents to treat
leaks following sleeve gastrectomy has increased significantly over the past years. However, their possible
complications have not yet been fully explored. As demonstrated by our case report, the presence of an aberrant retroesophageal Subclavian artery can predispose
to the formation of a fistula with the esophagus secondary to stent erosion, thereby leading to catastrophic
hemorrhage and death. Our approach in this case was
to start with stent angioplasty of the Subclavian artery
followed by thoracotomy and esophageal repair over a
T-tube and this approach proved successful in saving
the patient’s life.

Abstract
A fistula formation between the esophagus and an
aberrant right subclavian artery is a rare but fatal complication that has been mostly described in the setting
of prolonged nasogastric intubation and foreign body
erosion. We report a case of a young morbidly obese
patient who underwent sleeve gastrectomy that was
complicated by a postoperative leak at the level of the
gastroesophageal junction. A covered esophageal stent
was placed endoscopically to treat the leak. The patient developed massive upper gastrointestinal bleeding
secondary to the erosion of the stent into an aberrant
retroesophageal right subclavian artery twelve days
after stent placement. She was ultimately treated by
endovascular stenting of the aberrant right subclavian
artery followed by thoracotomy and esophageal repair
over a T-tube. This case report highlights the multidisciplinary approach needed to diagnose and manage
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INTRODUCTION
Aorto-esophageal and arterial-esophageal fistulae have
both been described in the literature. These usually arise
in the setting of arterial aneurysms and esophageal malig-
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Figure 1 Computed tomography angiography showing a retroesophageal
right suclavian artery with a pseudoaneurysm (arrow) around 1cm from
its takeoff.

Figure 2 Upper endoscopy showing a 2 cm × 3 cm Teflon patch 22 cm
from the incisor.

tion. Computed tomography (CT) angiography revealed
the presence of an esophageal perforation and a large
pseudoaneurysm involving a right aberrant subclavian
artery but there was no evidence of active bleeding at
that point in time (Figure 1). Upper endoscopy revealed
the presence of a Teflon patch within the lumen of the
esophagus. The Teflon patch measured 2 cm × 3 cm and
was placed at 22 cm from the incisors (Figure 2). After
stabilizing the patient, she was taken to the interventional
radiology suite for endovascular stenting and exclusion
of the subclavian pseudoaneurysm to be followed by definitive surgical repair of the esophagus. Thoracic aorta
angiography was performed and it revealed the presence
of a right aberrant subclavian artery and a diverticulum
of Kommerell as well as a 7 mm pseudoaneurysm approximately 1 cm from the origin of the right aberrant
subclavian artery (Figure 3A). A right brachial artery
cut down was then performed and a 6F sheath was used
to deploy an 8 mm × 38 mm ATRIUM covered stent
over the targeted area. Sequential balloon dilatation of
the stent was then performed using 12 mm × 2 mm and
12 mm × 3 mm balloons and completion angiography
demonstrated total occlusion of the pseudoaneurysm
(Figure 3B). Following angioplasty, a right posterolateral
thoracotomy with esophageal exploration was performed.
The esophagotomy site was located above the division
of the azygous vein. It was opened longitudinally and the
Teflon patch was released from the posterior wall of the
esophagus on the mucosal side (Figure 4). There was no
evidence of bleeding through the surgically obliterated
fistulous opening. The esophagus and its mucosa looked
healthy and therefore primary closure over a 19F T-tube
was performed. The esophagotomy was closed as a single
layer using interrupted Polydioxanone sutures and was
then buttressed with a fourth intercostal muscle flap.
The patient had a complicated postoperative course
as she developed Acute Respiratory Distress Syndrome
and was kept on mechanical ventilation for 10 d. She was
fed through the previously inserted jejunostomy feeding tube. A gastrografin swallow performed two weeks
after her surgery showed no evidence of contrast leak
at the level of the esophageal repair (Figure 5). She was
discharged home 33 d after her last operation. Twelve

nancy. An aberrant subclavian arterioesophageal fistula,
on the other hand, is an exceedingly rare occurrence and
has been mostly reported in association with prolonged
nasogastric intubation and erosion of esophageal instrumentation into the retroesophageal vessel. The mortality
rate in such cases is extremely high as the bleeding is usually massive and sudden and ultimately leads to hemorrhagic shock and death. There are only a handful of reported cases of successful management of such a fistula.
This paper describes the case of a young female who
developed this devastating complication following the
placement esophageal covered stent to treat a leak after
sleeve gastrectomy. It also highlights the multidisciplinary
approach used to diagnose and treat this complication.

CASE REPORT
A 29-year-old morbidly obese female developed a leak
at the gastroesophageal junction following laparoscopic
sleeve gastrectomy and underwent jejunostomy feeding
tube insertion to allow spontaneous closure of the fistula.
A gastrografin swallow performed a month later showed
persistence of the leak. The patient then underwent an
uneventful endoscopic stenting to exclude the leak and
was discharged home on the same day. Twelve days later,
she developed massive hematemesis and was taken to a
district general hospital in a state of shock, where she
was intubated and resuscitated. She underwent endoscopic removal of the stent followed by right thoracotomy,
esophageal exploration and suturing of the fistula opening from the esophageal mucosal side thus obliterating
and controlling the bleeding, followed by primary repair
of the esophagus. Twelve hours later, the patient had a
second episode of massive upper gastrointestinal (GI)
bleeding and was in shock. She was taken back to the operating room where she was re-explored through a right
thoracotomy. The esophagus was opened again and the
bleeding site at the posterior wall of the esophagus was
overrun and buttressed with a Teflon patch. She received
a total of 29 units of packed red blood cells and 15
units of fresh frozen plasma. She was transferred to the
intensive care unit at our medical center in critical condi-

WCCR|www.wjgnet.com

300

February 8, 2015|Second Edition|

Hosn MA et al . Aberrant subclavian arterioesophageal fistula repair

A

B

Figure 3 Thoracic aortic angiography. A: Showing the pseudoaneurysm (arrow); B: Angiography after stent deployment.

Figure 4 Thoracotomy with the Teflon patch (arrowhead) and nasogastric
tube (arrow) visible through the esophagotomy.

Figure 6 Computed tomography scan with oral contrast done after removal of the T-Tube with both the remnant tract of the T-tube (arrow) and
the subclavian artery stent (arrowhead) seen.

aorta (known as Kommerell’s diveritculum) and involution of the right 4th embryologic arch causes the advent
of an aberrant right subclavian artery (ARSA)[2]. It is usually asymptomatic but may cause dysphagia (dysphagia lusoria) and may demonstrate symptomatic atherosclerotic
and aneurysmal degeneration[3].
Aorto-esophageal, arterial-esophageal, and aortoenteric fistulae have all been described in the literature
mainly in the setting aortic aneurysms, aortitis, atherosclerosis, and gastrointestinal malignancies[4]. Such fistulae
have also been described in otherwise healthy people secondary to sharp trauma to the esophagus after swallowing
animal bones, dentures, coins and other sharp objects[5].
A fistula between the esophagus and an ARSA, however,
remains an exceptional event that has mostly been described in association with prolonged NG intubation[6].
The abnormal anatomic proximity to the esophagus or
trachea likely renders the aberrant subclavian artery vulnerable to extrinsic compression and pressure necrosis
by indwelling NG or endotracheal (ET) tubes[7]. The sequence of events may involve occlusion and thrombosis
of the vasa vasorum, leading to vessel wall infarction and
eventual wall dissolution. Moreover, ischemia and bacterial invasion of the vessel wall have also been suggested
as important etiologic factors[8]. Unlike aorto-esophageal
fistulae which present with sentinel bleeding in around

Figure 5 Gastrografin swallow performed postoperatively showing no
evidence of a contrast leak at the site of the esophageal repair.

weeks later, the T tube was removed and she was started
on regular oral feeding after a CT scan with oral contrast
revealed no evidence of contrast extravasation (Figure 6).

DISCUSSION
An aberrant retroesophageal subclavian artery, also
known as arteria lusoria, is the most common aortic arch
anomaly. It has an incidence of 0.2% to 2% in the general population and is even more prevalent in patients with
Down syndrome[1]. The persistence of the right dorsal

WCCR|www.wjgnet.com

301

February 8, 2015|Second Edition|

Hosn MA et al . Aberrant subclavian arterioesophageal fistula repair

63% of cases, ARSA-esophageal fistulae present with
massive upper GI bleeding with an associated mortality
approaching 100%[5]. As such, early diagnosis is of paramount importance.
In our literature review, we were able to find 17 reported cases of ARSA-esophageal fistulae out of which,
only 4 patients survived the acute event[9-12]. In all reported cases, bleeding was sudden, unheralded by prior
symptoms, and massive. In the surviving patients, the
upper GI bleeding was controlled by a multidisciplinary
approach consisting of endoscopic balloon compression or angiographic control or both, and the definitive therapy was provided by urgent surgery. Described
successful surgical interventions include ligation of the
subclavian artery after angiographic or endoscopic control followed mostly by subclavian artery bypass. Left
thoracotomy has been advocated for satisfactory control
of the aorta and ligation of the origin of the ARSA, but
other recommendations include right thoracotomy for
optimal exposure for both the arterial resection and the
esophageal repair[10]. Miller et al[9] described the first successful repair of such a fistula in a young girl who developed massive hematemesis two weeks after insertion of
an Endotracheal (ET) and NG tubes. She underwent left
thoracotomy with esophagotomy and intraesophageal
balloon tamponade by positioning a 30F Foley catheter at
the bleeding point to control the hemorrhage and allow
the patient to be stabilized hemodynamically. Following
that, aortic arch arteriography through a right femoral approach was performed demonstrating an aberrant right
subclavian artery as well as contrast extravasation consistent with a fistula between the anomalous vessel and the
esophagus. The involved segment of the aberrant vessel
was then ligated and resected via right thoracotomy, and
the esophagus was repaired primarily. No revascularization of the right upper extremity was performed and the
patient was reported to be symptom free. A similar successful repair was reported by Feugier et al[10] in which a
24-year-old male with prolonged Intensive Care Unit stay
following polytrauma developed massive upper GI bleeding 31 d after insertion of ET and NG tubes. Urgent CT
angiography revealed an ARSA in direct contact with the
NG tube. Angiography was then performed through the
right brachial artery confirming contrast extravasation
and the bleeding was controlled by inflating a 7 mm × 20
mm balloon. The patient then underwent left anterolatral
thoracotomy with ligation of the subclavian origin and
carotid to subclavian bypass.
Embolization of the bleeding vessel has been described but it may not always be successful in stopping
the bleeding and may even create further complications.
This was demonstrated by Vanden Eynden et al[11] in a patient with an esophageal stent that was placed to manage
an esophageal stricture and eroded into a retroesophageal
subclavian artery. Attempted endovascular coil embolization failed to control the bleeding vessel and the patient
underwent urgent exploration with ligation of the artery
at its takeoff while the endoesophageal prosthesis was
left in place followed by construction of an aorto-axillary
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bypass using an 8-mm polytetrafluoroethylene graft constructed between the lateral aspect of the ascending aorta
and the axillary artery. Postoperative endoscopy revealed
erosion of the deployed endovascular coils into the lumen of the esophagus.
Complete endovascular repair with covered stents
without dividing the fistulous tract theoretically carries
a risk of graft infection and should be reserved to extremely critical patients when a rapid and minimally invasive procedure could positively affect patient’s outcome.
Magagna et al[12] reported the placement of a 14 mm
endovascular prosthesis in an ARSA to cover a fistula between the artery and the oesophagus in an elderly female
with a tracheostomy and history of laryngectomy and radiotherapy who presented with massive upper GI bleeding. The procedure was performed after the bleeding was
controlled by positioning a Sengstaken-Blakemore tube
and the patient was stabilized.
The surgical rationale followed in our case which included stenting of the artery followed by thoracotomy
and primary esophageal repair over T tube and buttressing
with an intercostal muscle flap has never been attempted
in the literature but appears to be an equally effective and
successful option. Although our patient’s initial operation
to control her bleeding stabilized her enough to allow
for endovascular stenting of the pseudoaneurysm, it also
necessitated another esophageal exploration for removal
of the prosthetic patch and definitive esophageal repair.
As the patient had two previous thoracotomies, it was of
paramount importance to make sure that the esophageal
repair is solid and to rule out a communication between
the posterior wall of the esophagus and the stent that
was placed in the subclavian artery. The Teflon patch
that was previously placed in the lumen of the esophagus
prevented us from assessing the posterior lumen of the
esophagus and the integrity of the esophageal wall. It is
also important to point to the fact that our patient had a
sleeve gastrectomy, which precluded the option of using
the stomach as conduit in the future should the esophageal repair fail. It was therefore extremely important to
preserve the esophagus and as such, exploration and
repair over a T-tube rather than a diverting cervical esphagostomy seemed the only treatment option.
ARSA-esophageal fistula is a rare but devastating
complication of prolonged esophageal stenting and
intubation and should be included in the differential diagnosis when investigating upper GI bleeding in patients
with prolonged NG and ET intubation. It requires a multidisciplinary approach of different specialties including
general and cardiothoracic surgery, interventional radiology, vascular surgery and intensive care. Angiography is
an essential diagnostic and therapeutic tool as endoluminal balloons and stent grafts can be used as temporizing
measures when feasible. Thoracotomy with ligation of
the bleeding vessel and repair of the esophagotomy followed by revascularization of the right arm appears to be
the most successful approach described in the literature.
However, as demonstrated in our case, endovascular
stenting of the fistulous tract followed by esophageal re-
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is well written and the images are nice. The subject is nicely reviewed in the
discussion.

pair offers an alternate effective treatment modality. Taking into account the poor survival after massive bleeding
caused by an esophageal stent erosion into a major mediastinal vessels, and given the fact that esophageal stenting
is gaining ground in the management of esophageal and
gastroesophageal junction leaks post bariatric surgery[13],
we recommend CT angiography of the chest to rule out
the presence of the not uncommon ARSA in patients
considered for prolonged esophageal stent placement.
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Core tip: A case of pulmonary extrapulmonary tuberculosis

(TB) with TB and gastric perforation caused by a
multidrug-resistant tuberculosis strain in a non-acquired
immune deficiency syndrome male patient.
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JH. Case of bronchoesophageal fistula with gastric perforation
due to multidrug-resistant tuberculosis. World J Gastrointest
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Abstract

INTRODUCTION

Gastric perforation and tuberculous bronchoesophageal
fistula (TBEF) are very rare complications of extra
pulmonary tuberculosis (TB). We present a case of
pulmonary TB with TBEF and gastric perforation caused
by a multidrug-resistant tuberculosis strain in a nonacquired immune deficiency syndrome male patient.
The patient underwent total gastrectomy with Rouxen-Y end-to-side esophagojejunostomy and feeding
jejunostomy during intravenous treatment with anti-TB
medication, and esophageal reconstruction with colonic
interposition and jejunocolostomy were performed
successfully after a full course of anti-TB medication.
Though recent therapies for TBEF have favored
medication, patients with severe stenosis or perforation
require surgery and medication with anti-TB drugs based

Tuberculous gastric perforation is a rare presentation
of gastric tuberculosis (TB) with six previous cases
reported in the literature[1,2]. However, to the best of
our knowledge, there are no previous reports of gastric
perforation due to multidrug-resistant TB (MDR-TB).
Tuberculous bronchoesophageal fistula (TBEF) is also
a very infrequent complication of extrapulmonary TB[3].
Although MDR-TB with TBEF has been reported in two
cases, one case was in a human immunodeficiency virus
(HIV) positive patient[4], and the other case was published
in the Japanese language[5]. Moreover, these were cases
of TBEF in patients with esophageal TB, but our case
involved TBEF and gastric perforation in a patient
with TB throughout the upper gastrointestinal (GI)
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Figure 1 Chest radiograph and chest computed tomography scans are suggested reactivated pulmonary tuberculosis. A: Chest radiograph revealing
combined reticulonodular densities, air space and nodular consolidation in the both upper lobe of the lung; B: Chest computed tomography showing multiple cavities
with centrilobular nodules in the left upper lobe of the lung; C: A 1 cm sized bronchoesophageal fistula (white arrow) was observed in the inferior wall aspect of the left
main bronchus.

body mass index (BMI) of 14.9 kg/m2]. He complained of
anorexia, nausea, odynodysphagia, and night sweats. On
examination, he appeared cachectic, and lung auscultation
revealed coarse breath sounds in the left upper lung field.
There was no abdominal tenderness.
Laboratory data included the following: hemoglobin
157 (normal 140-180 g/L); white blood cell 8.5 (normal
4-10 × 106/L) (segmented neutrophils 73.8%, lymphocytes
16.2%); erythrocyte sedimentation rate 42 (normal <
15 mm/h); C-reactive protein 70 (normal < 0.5 mg/L);
albumin 34 (normal 35-50 g/L); aspartate aminotransferase
42 (normal < 50 IU/L); alanine aminotransferase 30
(normal < 50 IU/L); alkaline phosphatase 136 (normal <
100 IU/L); amylase 203 (normal < 104 IU/L); lipase 46
(normal < 50 IU/L); and gamma-glutamyl transferase 185
(normal < 50 IU/L). HIV antibody was negative. Results
of other biochemical tests were unremarkable. Staining
of sputum for AFB was positive and Mycobacterium
tuberculosis was cultured 1 mo later. Chest radiography
at admission demonstrated combined reticulonodular
densities and air space and nodular consolidation in both
upper lobes, suggesting reactivated pulmonary TB (Figure
1A). Chest computed tomography (CT) revealed multiple
cavitary nodules with centrilobular nodules in both upper
lobes (Figure 1B), a 1 cm-sized bronchoesophageal fistula
(BEF) (Figure 1C) 11 cm below the thyroid cartilage, and
diffuse esophageal wall thickening at the mid to lower
esophagus. Additionally, lymphadenopathy was seen in the
left upper paratracheal region, aortopulmonary window,

tract. The patient with severe pulmonary TB, especially
combined extrapulmonary TB, can present with various
complications, such as the need for surgery[6].
This report describes the first reported case of
pulmonary TB with TBEF and gastric perforation
caused by an MDR-TB strain in a non-acquired immune
deficiency syndrome (AIDS) patient.

CASE REPORT
A 53-year-old man was referred for evaluation of
dysphagia of 1 mo duration. Two weeks prior to the
referral, he had been admitted to a local hospital due
to general weakness with mild odynophagia. He was
diagnosed with pulmonary TB by a positive acid fast
bacilli (AFB) smear, and anti-TB medication (isoniazid,
rifampin, ethambutol, and pyrazinamide) was started in
the local hospital. However, 3 d after the initiation of
anti-TB treatment, he had a sudden onset of dysphagia
even for liquids. He had a history of pulmonary TB
that was diagnosed 12 years prior to presentation and
was cured after 6 mo of anti-TB medication. He was an
active smoker with a 30 pack-year smoking history, and
he was an alcoholic. He had consumed 3-5 bottles of
spirits (it is called “Soju” in Korea) and several bottles
of beer every day for several years. The patient was
hemodynamically stable. He had lost approximately 12 kg
over the course of the previous year, 5 kg of which was
lost in the month prior to presentation [170 cm, 43 kg,
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Figure 2 Bronchoscopy (A and C) and esophagogastroduodenoscopy (B and D) show tuberculous bronchoesophageal fistula and nearby lesions. A: A 1.0
cm × 1.5 cm sized hole (white arrow) was seen at the inferior wall aspect of the left main bronchus; B: Esophagogastroduodenoscopy showing a large fistula (black
arrows) was noted at the level of incisor 28 cm below; C: The lumen of fistula (white arrow) was filled up with whitish exudate secretion and materials; D: Edematous
and hyperemic inflammatory mucosal changes with exudate materials were observed at whole stomach.

and right hilar space. Bronchoscopy revealed whitish
exudates over the whole trachea and a 1.5 cm hole at the
inferior aspect of the left main bronchus orifice (Figure 2A
and C). Esophagogastroduodenoscopy (EGD) disclosed
severe inflammation, ulceration, fibrotic scarring, easy
touch bleeding throughout the entire esophagus, a fistula
28 cm from the incisors (Figure 2B), and severely inflamed
gastric mucosa. The duodenum could not be observed due
to pyloric deformity and exudates (Figure 2D). Polymerase
chain reaction (PCR) for Mycobacterium tuberculosis with
an endoscopically biopsied specimen of the stomach was
positive.
After admission, because the patient could not take
the pills per os and failed insertion of a nasogastric
tube, four parenteral anti-TB drugs (isoniazid 300 mg,
rifampin 450 mg, streptomycin 0.75 g, and moxifloxacin
400 mg) with vitamin B6 and parenteral nutrition were
given intravenously. After treatment, his intermittent fever
subsided and his TB was considered to be improving.
Symptomatic improvement was noticed but dysphagia
for liquids persisted. However, on the 20th day, the patient
complained of abdominal pain. On physical examination,
his temperature was 38 ℃ and he felt chilly. Bowel
sounds were absent and his abdomen was rigid with
muscle guarding. The patient was ultimately diagnosed
with pan peritonitis due to spontaneous perforation of
the stomach. An emergency operation was performed.
Nearly the entire greater curvature of the stomach was
perforated due to severe ulceration. Gelatinous dirty
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exudative materials, similar to cysts, were seen on the
side of the perforated stomach. Total gastrectomy with
Roux-en-Y end-to-side esophagojejunostomy and feeding
jejunostomy were successfully performed. Because the
gastroesophageal junction was severely narrowed due to
fibrotic change, esophagojejunostomy was performed
according to the manual without a stapling device. The
surgical specimen demonstrated diffuse transmural infl
ammation with extensive ulceration of the stomach and
duodenum (Figure 3A and B). The patient was treated
with injection of anti-TB medications for 46 d, and after
the operation, the patient was also treated with medication
(isoniazid, rifampin, ethambutol, pyrazinamide) via
jejunostomy for 41 d. The result of drug sensitivity testing
(DST) for Mycobacterium tuberculosis showed MDR-TB
(resistant to isoniazid: 1+ of 0.2 µg/mL; rifampin: 1+ of
1 µg/mL; ethambutol: 1+ for 5 µg/mL and susceptible
of 10 µg/mL); therefore, the medications were changed
to second line anti-TB drugs (para-aminosalicylic acid,
streptomycin, and moxifloxacin) and susceptible firstline drugs (pyrazinamide and ethambutol). After 22 mo,
he underwent esophageal reconstruction in our hospital
with colonic interposition and jejunocolostomy using
a 25-mm end-to-end anastomotic stapler. In surgical
findings, we could not find the bronchoesophageal fistula,
and whole esophagus had shrinkage and fibrotic changes
because of severe inflammation. We think the fistula was
healed by anti-TB medications and severe inflammatory
changes around the esophagus. So we decided to perform
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Figure 3 Gross anatomic specimen and its macroscopic histology show severe tuberculous inflammation and necrosis from the totally resected stomach
and a part of duodenum. A: A huge defect (white arrows) in the gastric wall along the midbody and fundus. The dirty ragged tissue (white arrowhead) which was
covering the defect was identified to be the infracted gastric wall pathologically; B: Histologic findings of the resected specimen in hematoxylin and eosin staining (original
magnification × 100) showing diffuse transmural inflammation with extensive multiple ulcers on the stomach.

a thoracic esophagectomy and colon interposition. Since
then, he has been able to eat through his mouth.
Although his body weight was 43 kg at the first referral
time, he has gained weight up to 58 kg (BMI 20.1 kg/m2) at
that time of decision for esophageal surgery after feeding
through jejunostomy and appropriate anti-TB medications.
But he has complained of not being able to eat. He hoped
that he could eat through his mouth after the operation.
After esophageal reconstruction operation, expectedly, he
suffered from dumping syndrome such as diarrhea, lightheadedness and sweating after meals. But he tolerated
these symptoms gradually after food intake training for
preventing dumping syndrome. One month after esophageal
reconstruction surgery, he was discharged with his body
weight at 53.7 kg. Two months later, he was readmitted to
the hospital with a three-day history of abdominal pain
and nausea. Esophagography showed severe stricture
at colojejunostomy. He underwent a balloon dilatation
procedure using a diameter 20 mm balloon successfully.
After that time, he is able to eat again and be allowed to
go home. Though he lost weight, his body weight was
maintained at 51 kg within 6 mo after oral food intake.

GI TB is presently nearly the sixth most common site of
extrapulmonary TB, similar to the incidence of peritoneal
TB, in the United States[10]. But esophageal TB is rare
among GI TB because exposure of the esophagus to the
organism is limited by the rapid clearance of infected
sputum by means of coordinated peristalsis combined
with upright posture and an intact lower esophageal
sphincter[11]. Esophageal TB may present with dysphagia
and may be complicated by ulcer or stricture formation,
perforation, and fistulae[12]. Upper GI endoscopy is the
most useful tool in establishing the diagnosis, particularly
with biopsy of the affected area[13]. In addition, chest CT
may be useful in identifying the presence of enlarged
mediastinal lymph nodes and fistula, as in our case. It is
well established that AFB staining for Mycobacterium
tuberculosis is positive in less than 25% cases[14]. Therefore,
Abid et al[15] suggested that certain endoscopic features, such
as deep and large esophageal ulcers and tracheoesophageal
fistula, are strongly suggestive of TB-related lesions.
As Lado Lado et al[3] have reviewed, only 36 cases
of TBEF were reported between 1893 and 2001. The
development of TBEF could be due to the following
mechanisms: rupture of caseonecrotic subcarinal lymph
nodes into the esophagus and trachea; development
of traction diverticula between the respiratory tree and
the esophagus; or erosion of primary tracheal ulcers
into the esophagus[16]. The most common symptoms
of BEF are chronic and paroxysmal cough, dysphagia,
fever and pneumonia[3]. Ono’s sign is pathognomonic
of BEF; it includes paroxysmal cough on ingestion of
liquids and crepitation posteriorly over the sixth right
intercostal space (cited in Alkhuja et al[17]). But our patient
did not exhibit Ono’s sign initially. He had complaints of
mild odynophagia without paroxysmal cough that was
simultaneous with oral ingestion of food. Three days
after starting anti-TB mediation, he had the sudden onset
of the inability to swallow even water.
On EGD, we found severe inflammation and easy
touch bleeding from the esophageal orifice to the stomach
with esophageal fistula. This sudden onset of aggravated

DISCUSSION
MDR-TB is defined as a strain of TB with documented
resistance in vitro to at least isoniazid and rifampin. The
global population weighted proportion of MDR-TB
among all TB cases is 5.3% with an estimated 0.5 million
cases[7]. The incidence of MDR-TB has continuously
increased in Korea. According to a 2007 report[8], the
prevalence of MDR-TB increased from 1.6% to 2.7%
of all TB cases between 1994 and 2004. There was a
particularly high increase in the 30-39 age group, with
the incidence of MDR-TB in retreatment patients
reaching 21.4%. Additionally, some countries are showing
increases in MDR-TB with rates as high as 22.3% among
new cases and 60.0% among previously treated cases[7].
Extrapulmonary TB occurs in 70% of AIDS patients
compared with 20% of non-AIDS related TB cases[9].
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AIDS patient. Although the incidence of MDR-TB is
low in the West and developed countries, some countries
are showing increases of MDR-TB among new cases
and particularly among previously treated cases. The
various manifestations observed in patients with TBEF,
gastric perforation, or both suggest a need for careful
monitoring and management including surgery and antiTB medications based on adequate culture and DST.

symptoms may represent a paradoxical response. Cheng
et al[18] reviewed 122 episodes of paradoxical responses
after anti-TB medication in non-HIV infected patients.
Overall, 82.8% were associated with extrapulmonary TB
and 95% of the Mycobacterium tuberculosis isolates were
susceptible to first-line anti-TB therapy. Esophagography
is highly helpful in visualizing the fistula[17]. However, we
did not perform esophagography because the patient
could not swallow. The role of bronchoscopy is diagnostic
to visualize proximally located TBEF and to obtain
specimens[4]. The reported overall yield of bronchoscopy
in detecting TBEF is as high as 83%[19]. In addition to this
diagnostic role, bronchoscopy performed in conjunction
with esophagoscopy allows preoperative analysis and
planning for surgical correction[20]. Though traditionally
the treatment of TBEF has relied on surgery[16], recent
therapies have favored medication, which has proven to
be successful in anti-TB treatment[3]. However, our patient
could not be treated by medication only and he ultimately
underwent an esophageal reconstruction operation.
Treatment for MDR-TB requires second-line drugs
that are less effective. Multidrug regimens consist of a
minimum of four or five drugs to which the infecting
strain has documented susceptibility and the regimen
should be used for a minimum of 18 to 24 mo[21]. Our
patient received five drugs to which his MDT-TB was
susceptible for 18 mo after DST.
The stomach is the sixth most common site in the GI
tract to be affected by TB, following the ileocecal region,
ascending colon, jejunum, appendix, and duodenum[22].
Possible causes for stomach sparing include high acidity, a
paucity of lymphoid tissue, and rapid transit of food in the
stomach[10]. Therefore, long-term therapy with H2 blockers
increases the incidence of gastric TB due to decreased
acidity[23]. The gross appearance of gastric TB has been
described, and it is generally divided into three categories:
tuberculous, ulcerative, and hypertrophic[24]. Definitive
diagnosis of gastric TB requires the identification of
AFB in biopsy material or microbial culture, which is not
always possible. In the absence of AFB, the presence of
a caseating granuloma may be considered diagnostic[22].
Our patient had severely inflamed gastric mucosa on
EGD, and the PCR of the gastric biopsy specimen was
positive. Gastric TB presents most commonly as an ulcer
with or without associated gastric outlet obstruction.
This kind of presentation is seen in approximately 80%
of cases, with ulcers ranging from a few millimeters to
as large as 20 cm, and manifests as non-specific chronic
abdominal pain[22].
Tubercular gastric ulcers usually perforate or bleed
because of their superficial location and associated
endarteritis[1]. Patients with complications, such as pyloric
mass, stenosis, bleeding, or perforation, require surgery[1].
Treatment with anti-TB drugs should be followed by
surgical intervention[24].
In conclusion, this is the first reported case of
successfully treated upper GI TB with TBEF and gastric
perforation caused by an MDR-TB strain in a non-
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DIGESTIVE SYSTEM FISTULA
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Core tip: IgG4-related disease has been an increasingly
recognized entity affecting multiple organ systems. Lesions may mimic neoplasms, yet corticosteroid therapy
is highly efficacious. In the stomach, manifestations include ulceration and pseudotumor formation. This case
report describing a complication of the disease, notably
an acute gastric-pericardial fistula has yet to have been
described in the medical literature.
Original sources: Frydman J, Grunner S, Kluger Y. IgG4-related
disease manifesting as an acute gastric-pericardial fistula. World J
Gastroenterol 2014; 20(44): 16782-16785 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i44/16782.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i44.16782

Abstract
IgG4-related disease is a recently recognized entity
linked initially to autoimmune pancreatitis and has been
subsequently described in nearly every organ system.
Men over the age of 50 represent the most affected
demographic group and a comprehensive set of diagnostic criteria has been developed to aid treating clinicians. Though elevated levels of IgG4 in the serum are
suggestive of the disease, definitive diagnosis is made
on histopathology. Treatment is tailored to the clinical
presentation with corticosteroid therapy known to have
proven efficacy. Gastric manifestations of the IgG4related disease primarily come in two varieties, notably
chronic ulceration or pseudotumor formation. Autoimmune pancreatitis conveys increased risk for IgG4related disease of the stomach, which is independent
of Helicobacter pylori status. In this case report, we
present an acute gastric-pericardial fistula secondary
to IgG4-related disease that required urgent operative
management. To our knowledge, this is the first report
in the medical literature describing this complication of
IgG4-related disease.

INTRODUCTION
IgG4-related disease was first recognized as a new clinicopathological entity by Kamisawa et al[1] in 2003 when
extrapancreatic manifestations were diagnosed with
higher frequency in patients with autoimmune pancreatitis (AIP). Multiple organ systems are now known to
be affected by the disease, including gastrointestinal,
hepatobiliary, pulmonary, genitourinary, cardiovascular,
lymphatic, skin, salivary, endocrine and central nervous
system[1-9]. Furthermore, with respect to gastric disease,
autoimmune pancreatitis is a risk factor for high prevalence of chronic gastric ulceration, which is independent
of Helicobacter pylori (H. pylori) infection status[10,11]. In this
case report, we describe a patient who underwent urgent
repair of a gastric-pericardial fistula secondary to chronic
gastric ulceration by a dense lymphoplasmacytic infiltrate
of IgG4-positive plasma cells. To our knowledge, this
complication of IgG4-related disease has not yet been
described in the medical literature.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Chest radiograph. Arrow demonstrates air outlining cardiac silhouette. R: Right.

Figure 2 Computed tomography axial section at thoracic level revealing
pneumopericardium, as denoted by arrow.

CASE REPORT
The patient is a 65 years old male with a history of tobacco abuse and poor hygiene, who three years prior
to the current presentation underwent an emergent antrectomy with Roux-en-Y reconstruction secondary to
massive bleeding from erosion of a posterior duodenal
ulcer into the gastroduodenal artery (GDA) and penetration into the pancreatic head. The bleeding was arrested
by undersuturing of the GDA in four quadrants, and a
tube duodenostomy was utilized to manage the difficult
stump. Post-operative course was unremarkable and he
was discharged home after 10 d. He was followed by the
gastroenterology service with findings of a benign marginal ulcer at the gastro-jejunal anastomosis on endoscopy which was treated conservatively, though the patient
was poorly compliant and lost to follow-up.
At this time he presented to the emergency department with a three day history of intense upper abdominal
and inter-scapular back pain, associated with fever up to
38.4  ℃. The patient appeared anxious and malnourished.
Heart rate was regular at 86 bpm with blood pressure of
90/50 mmHg. Abdomen was soft, non-distended without peritoneal signs and there was no melena on rectal
exam. Laboratory analysis was significant for leukocytosis
(WBC = 14.4 × 103/μL with bandemia of 7%), severe
anemia (Hgb = 6.7 g/dL) and renal insufficiency (Cr = 1.5
mg/dL). He was found to have a metabolic acidosis (pH
= 7.33, Lactate = 9.0 mmol/L), elevated troponin-I (0.3
ng/mL) and nutritional depletion (albumin = 2.2 g/dL).
Diagnostic work-up included an abdominal ultrasound
which was negative for an abdominal aortic aneurysm
or free peritoneal fluid. Chest X-ray was remarkable for
pneumopericardium (Figure 1). Computed tomography
(CT) of the chest demonstrated a large pneumopericardium (Figure 2) as well as pneumomediastinum, whose
source was a possible fistula emanating from the upper
GI tract below the diaphragm (Figure 3). Upper gastrointestinal endoscopy (performed without air insufflation
secondary to risk of cardiac tamponade) confirmed a
large, necrotic gastric ulcer emanating from the cardia
with fistulization toward the pericardium.
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Figure 3 Computed tomography axial section at upper abdominal level revealing the presence of a gastric-pericardial fistula, as denoted by arrow.

After a short period of fluid resuscitation, the patient
was brought to the operating room for an exploratory
laparotomy. An inflammatory mass was found in the
stomach remnant with evidence of fistulization via the
diaphragm into the pericardium. A completion gastrectomy was performed with Roux-en-Y esophagojejunostomy and the pericardium was drained. The postoperative course was complicated by respiratory failure
requiring percutaneous tracheostomy, as well as treatment
for pneumonia and pulmonary embolus. Final pathology
revealed a chronic gastric ulcer with extensive fibrosis and
chronic inflammatory changes. On immunohistochemistry, multiple IgG4 positive plasma cells were scattered in
the fibrous stroma with an IgG4:IgG ratio > 40%. Furthermore, serum IgG4 was elevated at 620 mg/dL [normal
range (NR): 8-140 mg/dL] with total IgG 1350 mg/dL
(NR: 680-1560 mg/dL). The patient was initiated on corticosteroid therapy and ultimately discharged to a rehabilitation facility. On clinical follow-up, the patient’s overall
health improved significantly, with weight gain and return
to his normal daily activities.

DISCUSSION
Stemming from a histopathological study of organs in
patients with AIP, the pancreatic lesion was found to be a
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manifestation of a systemic process, notably a new clinicopathological entity known as IgG4-related disease[1]. It
has since been described in multiple succeeding reports in
nearly every organ system[1-9]. From epidemiologic studies,
the majority of patients affected by IgG4-related disease
are men over the age of 50, although the true prevalence
of the disease is likely underestimated secondary to the
lack of familiarity with this disease entity[12]. Indeed, the
diagnosis of IgG4-related disease must be considered in
the differential diagnosis where appropriate, as the clinical and radiographic characteristics may mimic neoplasm,
resulting in unnecessary surgical resection[13]. In order
to facilitate the diagnosis, a comprehensive set of clinical diagnostic criteria has been devised by the Ministry
of Health, Labor, and Welfare of Japan: a characteristic
diffuse or localized swelling or mass in single or multiple
organs with elevated IgG4 serum levels, or distinctive
pathological findings, notably tumefactive lesions with a
dense lymphoplasmacytic infiltrate rich in IgG4-positive
plasma cells and storiform fibrosis[12,13].
Gastric manifestations from this pathological basis are
two-fold, either chronic ulceration or pseudotumor formation. Shinji et al[11] evaluated EGD findings in patients
undergoing ERCP for obstructive jaundice. Compared to
the control group, patients with AIP were more likely to
have gastric ulcer (34.8% vs 13.5%, P = 0.007). In addition, the gastric ulcers in the AIP group were more likely
to be located on the lesser curvature with linear appearance perpendicular to the incisura angularis.
Two recent reports have illustrated the potential for
chronic gastric ulceration[14,15]. Fujita et al[14], describe a
patient with a chronic gastric ulcer which failed to heal
after standard treatment regimens including proton
pump inhibitor therapy and H. pylori eradication. Biopsy
revealed the presence of an intense infiltration of plasma
cells containing IgG4, though the patient subsequently
refused corticosteroid treatment. Similarly, Bateman et
al[15], report a patient who underwent a partial gastrectomy for a chronic gastric ulcer due to concern for occult
malignancy in which final pathology yielded the causative
factor as IgG4-related disease.
With respect to pseudotumor formation, multiple
reports have documented the etiology of IgG4-related
disease with findings of either multiple gastric polyps[16],
or more commonly solitary sclerosing nodular lesions of
the stomach[17-19]. The diagnosis of IgG4-related disease
in these cases was secured on final pathology after laparoscopic wedge resections[17,18] and endoscopic submucosal
resection[19]. It is speculative whether these lesions would
have responded completely to corticosteroid therapy had
the causative factor been elucidated preoperatively.
In the current report, we describe a novel presentation of IgG4-related disease involving the stomach, notably a chronic gastric ulcer which fistulized to the pericardium requiring urgent operative management. The final
pathology met diagnostic criteria for IgG4-related disease
and elevated serum level of IgG4 was confirmatory.
Given the increased recognition of this disease entity in
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the stomach, early diagnosis based on the typical clinical,
serological and histological findings, followed by treatment with corticosteroid therapy may ameliorate gastric
complications of IgG4 related-disease.

COMMENTS
COMMENTS
Case characteristics

Authors report a case of a 65-year-old man diagnosed with an acute pneumopericardium secondary to a gastric-pericardial fistula, ultimately attributed to
IgG4-related disease of the stomach.

Clinical diagnosis

The patient presented with 3 d history of intense interscapular and upper abdominal pain associated with fever.

Differential diagnosis

Differential diagnosis based on clinical presentation is broad, including, but not
limited to, acute myocardial infarction, dissecting thoracic aneurysm, pneumothorax, esophageal perforation, strangulated paraesophageal hernia, mesenteric ischemia and perforated peptic ulcer.

Laboratory diagnosis

Initial laboratory findings included leukocytosis with bandemia, anemia, elevated troponin, prerenal azotemia and metabolic acidosis, with later significantly
elevated serum level of IgG4.

Imaging diagnosis

Chest X-ray demonstrated pneumopericardium, computed tomography suggested a gastric-pericardial fistula and upper endoscopy revealed gastric ulceration with fistulization from the cardia toward the pericardium.

Pathological diagnosis

Immunohistochemistry revealed a dense lymphoplasmacytic infiltrate rich in
IgG4 plasma cells with an IgG4: IgG ration greater than 40%.

Treatment

Given the acute presentation in this case, an emergent gastrectomy was required, though the vast majority of IgG4-related disease is treated effectively by
corticosteroid therapy.

Experiences and lessons

IgG4-related disease is an increasingly recognized entity, requiring a high index
of suspicion by the treating clinician to make the diagnosis based on typical
clinical, serological and histological findings.

Peer review

The authors present a novel case of IgG4-related disease of the stomach causing
an acute gastric-pericardial fistula requiring surgical treatment, although the vast
majority of chronic IgG4-related gastric ulcers will heal with corticosteroid therapy.
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Abstract

INTRODUCTION

Necrotizing fasciitis (NF) is an uncommon, rapidly progressive, and potentially fatal infection of the superficial fascia and subcutaneous tissue. NF caused by an
enterocutaneous fistula has special clinical characters
compared with other types of NF. NF caused by enterocutaneous fistula may have more rapid progress and
more severe consequences because of multiple germs
infection and corrosion by digestive juices. We treated
three cases of NF caused by postoperative enterocutaneous fistula since Jan 2007. We followed empirically
the principle of eliminating anaerobic conditions of infection, bypassing or draining digestive juice from the
fistula and changing dressings with moist exposed burn
therapy impregnated with zinc/silver acetate. These
three cases were eventually cured by debridement, antibiotics and wound management.

Necrotizing fasciitis (NF) is an uncommon, rapidly progressive, and potentially fatal infection of the superficial
fascia and subcutaneous tissue[1]. NF caused by an enterocutaneous fistula has special clinical characters compared
with other types of NF[2]. We treated successfully three
cases of NF caused by postoperative enterocutaneous
fistula since January 2007. From these three cases, we
learned it was vital to heal NF by eliminating anaerobic
conditions of infection, bypassing or draining digestive
juice from fistula and changing dressings with moist exposed burn therapy.

Core tip: Necrotizing fasciitis (NF) caused by enterocutaneous fistula may have more rapid progress and
more severe consequences because of multiple bacterial infection and corrosion by digestive juices. Treating
with three cases of NF secondary to enterocutaneous
fistula, indicated that it was vital to heal NF by eliminating anaerobic conditions of infection, bypassing
or draining digestive juice from fistula, and changing
dressings with moist burn medical technology.

CASE REPORT
Case 1
A 72-year-old male patient was hospitalized with severe
infection of the abdominal wall. He had undergone distal

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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gastrectomy and duodenal drainage for a gastric ulcer
with pyloric obstruction in another hospital 46 d previously. The first sign of NF was that bile and intestinal
juice continuously flowed out around the drainage tube
since postoperative day 4. He then presented continued
high fever (39 ℃ or more), and inflamed soft-tissue area
of the abdominal wall ranged from the right costal margin to the symphysis pubis. After treatment with antibiotics, drainage and dressing changes for about 1 mo, his
temperature returned to normal. However, a great deal
of pus continuously oozed from the short incisions of
the inflamed area. He had a history of chronic bronchitis
for about 10 years.
On physical examination, the inflamed area of the right
abdominal wall was about 22 cm × 14 cm in size, and yellow-green pus with a bad smell pooled under skin. A CT
scan confirmed a duodenal fistula with digestive juice leakage. His white blood cell (WBC) count was 15.2 × 109/L.
He was immediately treated by abdominal debridement and fistula drainage as soon as the diagnosis of NF
was made (Figure 1A). Liquefactive necrosis was found
with wide extension in the subcutaneous fascia tissue of
the abdominal wall during surgical exploration. Escherichia
coli (E. coli) and Pseudomonas aeruginosa (P. aeruginosa) were
detected from pus culture with high sensitivity to Imipenem, Amikacin and Ceftazidime. After debridement of
the necrotic tissue, fistula drainage, wet compress with
Amikacin and moist exposed burn ointment for about 1
mo, the fistula gradually healed with cicatrization, and the
purulent masses decreased. He then underwent self-skin
split graft (Figure 1B). The skin grafts survived and ultimately inosculated (Figure 1C). The wound then gradually
healed (Figure 1D).

rulent exudates disappeared and the drainage tubes were
removed. The wound gradually healed well.
Case 3
A 67-year-old male patient underwent abdominoperineal
resection for rectal cancer. He presented with a fever of
38.9 ℃ since postoperative 6th day, and a painful, swollen
parastomal abdominal wall that ranged from the left costal margin to the symphysis pubis. Physical examination
revealed an inflamed area of parastomal abdominal wall
that was about 12 cm × 15 cm in size (Figure 3A). His
WBC count was 19.0 × 109/L. A CT scan confirmed that
a parastomal fistula had formed and the soft tissues of
the parastomal abdominal wall were inhomogeneous in
density.
After being diagnosed as NF of the abdominal wall
caused by a parastomal fistula, he immediately was treated
with debridement and drainage of the fistula (Figure 3B).
Liquefactive necrosis was found widely in the subcutaneous fascia tissue of the parastomal abdominal wall during
surgical exploration. Necrotic tissue and about 300 mL
bloody, stinking pus were debrided. E. coli and Enterobacter
cloacae were detected from the pus culture with high sensitivity to Imipenem, Amikacin and Ceftazidime. After
washing the wound with 0.9% saline solution, we employed wet compresses with silver ion dressings and applied moist exposed burn ointment for 45 d (Figure 3C);
the wound finally healed well (Figure 3D).

DISCUSSION
NF caused by an enterocutaneous fistula has special
clinical characters compared with other types of NF.
Intestinal contents containing a large amount of bacteria
and various digestive enzymes are brought into truncal
subcutaneous fascia tissue along the fistula[3]. Thus the
inflammation and necrosis of truncal fascia tissue not
only occurs from multiple bacterial infections, but also
from corrosion by digestive juices and enzymes. For this
reason, the inflammation of NF caused by an enterocutaneous fistula may have more rapid progress and greater
severity.
Aggressive surgical debridement with antibiotic therapy
would profoundly affect outcome of NF. For NF caused
by an enterocutaneous fistula, the purpose of debridement is not only the removal of necrotic tissue, but also
clearing away the anaerobic environment in which anaerobic bacteria survive. Even facultative anaerobic bacteria,
which are commonly found in NF, are suppressed in an
aerobic environment[4]. Drainage or bypass of the fistula
is vital to cure NF caused by an enterocutaneous fistula,
otherwise the intestinal contents along fistula would continuously contaminate the wound and prevent wound
healing.
Skin grafting is an efficient method to accelerate
wound healing[5]. However, the grafted skin finds it very
difficult to survive in the wound of NF. We suggest that
skin grafting should only be performed when the granu-

Case 2
A 46-year-old male patient complained of swelling and
pain in his right buttock and hip for about five months,
with obvious aggravation and a high fever for 1 wk. He
had a history of total colectomy and ileorectal anastomosis for familial adenomatous polyposis 8 years ago.
Physical examination revealed a swollen area with
fluctuation and crepitus in the right buttock was about
20cm in diameter. His temperature was 39.2 ℃, and his
WBC count was 32.2 × 109/L. CT scans showed that the
soft tissue of the right buttock was filled with hydrops
and pneumatosis (Figure 2A). Barium enema examination
revealed a fistula connected to anastomosis within the
soft tissue of right buttock (Figure 2B).
After being diagnosed as NF with abscess, he successively underwent radical debridement, drainage (Figure
2C) and ileostomy. Subcutaneous fascia tissue of his right
buttock showed significant liquefactive necrosis, necrotic
tissue and about 1000 mL yellow pus with stench were
debrided (Figure 2D). Enterococcus faecalis (E. faecalis) and
P. aeruginosa were detected from the pus culture with high
sensitivity to gentamycin. After lavage with 3% oxydol,
the wound was packed with gentamycin saline gauze and
moist exposed burn ointment for about 1 mo. The pu-
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A
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D

Figure 1 Debridement and drainage of fistula (arrow) (A); fistula healed and skin graft on wound (B); skin graft survived and grew (C); and the wound
gradually healed (D).

A

B

C

D

Figure 2 Computed tomography scan showing that the infection of the right hip had close relationship with rectum (arrow) (A); barium enema examination
showed the fistula toward the right hip (arrow) (B); and placement of incisions and drainage tubes (C); and debridement and dressing change (D).
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A
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D

Figure 3 Inflamed area of the abdominal wall and parastomal fistula (supine position) (A); rinsing the wound with saline solution (right lateral position) (B);
and infusing the wound with moist exposed burn ointment (syringe) (C); and the wound finally healed well (arrow) (D).

Differential diagnosis

lated tissue grows better and the wound is clean without
purulent secretion. Moist exposed burn therapy and
moist exposed burn ointment are better than traditional
dressings[6], because keeping the wound moist can prevent shrinkage of the incision. The main components of
moist exposed burn ointment are zinc acetate and silver
acetate. Silver and zinc ions have strong bacteriostatic
functions toward E. faecalis, P. aeruginosa, Staphylococcus
aureus and Klebsiella. Moreover, as an activating agent of
biological enzymes, zinc ions can accelerate the synthesis
of protein and nucleic acid to promote wound healing[7].

It is critical to promptly differentiate a case of NF from cellulitis or abscesses in
the clinic.

Laboratory diagnosis

Three most commonly cultured organisms in NF were Staphylococcus aureus,
group A Streptococcus, and Escherichia coli.

Imaging diagnosis

Findings of NF found on computed tomography (CT) are fat stranding, along
with fluid and gas collections that dissect along fascial planes. Additionally,
fascial thickening and non-enhancing fascia on contrast CT suggest fascial
necrosis.

Pathological diagnosis

The skin findings of NF are induration and advancing erythema, followed by the
development of overlying blisters and skin necrosis.

ACKNOWLEDGMENTS

Treatment

We obtained consent for publication in print and electronically from the patients of these cases reports when
they were hospitalized again for postoperative check-up.

Term explanation

NF is a clinical diagnosis where only emergent surgical debridement and appropriate antibiotic treatment can prevent progression and death.
NF is an uncommon, rapidly progressive, and potentially fatal infection of the
superficial fascia and subcutaneous tissue.

Experiences and lessons

COMMENTS
COMMENTS

It was vital for healing NF to eliminate anaerobic conditions of infection, bypass
or drain digestive juice from fistula and change the dressing with moist exposed
burn therapy.

Case characteristics

Necrotizing fasciitis (NF) perhaps is the most severe form of soft tissue infection
primarily involving the superficial fascia.

Peer review

The three cases reports were generally clearly presented in the manuscript.
The manuscript is very well written. NF is an uncommon, rapidly progressive,
and potentially fatal infection of the superficial fascia and subcutaneous tissue.
NF caused by an enterocutaneous fistula has special clinical characters compared with other types of NF. The authors treated successfully three cases of
NF caused by postoperative enterocutaneous fistula, and found it was vital for
healing NF to eliminate anaerobic conditions of infection, bypass or drain digestive juice from fistula and change the dressing with moist exposed burn therapy.

Clinical diagnosis

Early findings in NF are tenderness to palpation (extending beyond the apparent area of skin involvement), swelling, erythema, and warmth to palpation. The
intermediate findings are marked by serous-filled blisters or bullae formation
along with skin fluctuation and induration. The late findings are hemorrhagic
bullae, skin anesthesia, crepitus, and skin necrosis with dusky discoloration
progressing to gangrene.
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Inferior mesenteric arteriovenous fistula: Case report and
world-literature review
Antonios Athanasiou, Adamantios Michalinos, Andreas Alexandrou, Sotirios Georgopoulos,
Evangelos Felekouras
tient required a combination of embolization and surgical operation. The characteristics of these rare inferior
mesenteric arteriovenous fistulas are examined and
some considerations concerning diagnostic and therapeutic strategies that should be followed are presented.

Antonios Athanasiou, Adamantios Michalinos, Andreas
Alexandrou, Sotirios Georgopoulos, Evangelos Felekouras,
First Department of Surgery, Laikon University Hospital, Athens 11527, Greece
Author contributions: All authors contributed to data collection and writing of the manuscript; Athanasiou A, Alexandrou A,
Georgopoulos S and Felekouras E contributed to the case study;
Athanasiou A, Michalinos A and Felekouras E performed the
literature review and data analysis; Athanasiou A, Georgopoulos S and Felekouras E reviewed the manuscript; Felekouras E
approved the final version of the manuscript.
Correspondence to: Adamantios Michalinos MD, First Department of Surgery, Laikon University Hospital, National and
Kapodistrian University of Athens, 17 Agiou Thoma St, Athens
11527, Greece. amichalinos@hotmail.com
Telephone: +30-693-8838712 Fax: +30-213-2061766
Received: October 27, 2013 Revised: March 13, 2014
Accepted: April 5, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Inferior mesenteric arteriovenous fistulas are
rare, with only 26 known cases described in the literature. This case report describes the diagnostic and
therapeutic approach to a new case of a fistula in the
inferior mesenteric artery and vein along with a complete literature review. The pathophysiologic, clinical
and diagnostic aspects are explored in order to raise
awareness of this rare condition.

Abstract

Original sources: Athanasiou A, Michalinos A, Alexandrou
A, Georgopoulos S, Felekouras E. Inferior mesenteric
arteriovenous fistula: Case report and world-literature review.
World J Gastroenterol 2014; 20(25): 8298-8303 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v20/i25/8298.htm
DOI: http://dx.doi.org/10.3748/wjg.v20.i25.8298

Arteriovenous fistulas between the inferior mesenteric
artery and vein are rare, with only 26 primary and secondary cases described in the literature. Secondary
fistulas occur following operations of the left hemicolon and manifest as abdominal pain, abdominal mass,
gastrointestinal bleeding, colonic ischemia and portal
hypertension. Symptom intensities are flow-dependent,
and can range from minimal symptoms to severe heart
failure due to left to right shunt. Diagnosis is usually established by radiological or intraoperative examination.
Treatment options include embolization and/or surgical
resection. Therapeutic decisions should be adapted to
the unique characteristics of the fistula on an individual
basis. A new case of a primary arteriovenous fistula is
described and discussed along with a complete review
of the literature. The patient in this report presented
with signs and symptoms of colonic ischemia without
portal hypertension. The optimal treatment for this pa-
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INTRODUCTION
An arteriovenous fistula (AVF) is a direct communication between an artery and a vein without interposition
of the capillary bed. AVFs commonly involve the hepatic, superior mesenteric and splenic arteries[1,2], though
rare instances of fistulas between the inferior mesenteric
artery and vein (IMA-V) have been described in the
literature (Tables 1 and 2). These rare AVFs act as a left
to right shunt causing pathophysiologic alteration of
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Table 1 Cases of inferior mesenteric artery and vein arteriovenous fistula of congenital etiology
Case

Sex

Age

Clinical sign
Abdominal Lower GI Abdominal Upper GI
Portal
Ischemic
pain
bleeding mass/bruit bleeding hypertension colitis

Van Way et al[10], 1971
Sabatier et al[17], 1978
Oyama et al[18], 1980
Manns et al[11], 1990

F
M
M
M

72
22
70
33

Baranda et al[16], 1996
Capuano et al[9], 2004
Nemcec and Yakes[19], 2005
Matsui et al[20], 2007
Kim et al[3], 2008

M
F
M
M
M

63
76
65
N/A
56

Metcalf et al[7], 2008
Türkvatan et al[2], 2009
Akgun et al[6], 2013
El Muhtasaeb et al[21], 2013
Plotkin et al[14], 2013
Takahashi et al[15], 2013
Current case

M
M
M
M
F
M
M

50
83
48
57
70
78
63

√
√

√
√

√

√

√
√
√

√
√
√

√

√

√

√
√
√
√
√

Left hemicolectomy
None (patient’s refusal)
Left hemicolectomy
Left hemicolectomy; mesenteric vein
anastomosed to vena cava
Ligation and resection of fistula
Embolization; ligation of AVF
Vein embolization
Embolization
Percutaneous angioplasty of portal
vein; left hemicolectomy
Left hemicolectomy
Left hemicolectomy
Total colectomy
Embolization; left hemicolectomy
Embolization
Resection
Embolization; left hemicolectomy

√
√

√

√
√
√
√
√
√

√
√
√
√

√
√

Management

√

AVF: Arteriovenous fistula; GI: Gastrointestinal; N/A: Not available.

Table 2 Cases of inferior mesenteric artery and vein arteriovenous fistula of traumatic-iatrogenic etiology
Case

Sex Age

Previous operation

Clinical sign

Management

Abdominal Lower GI Abdominal Upper GI
Portal
Ischemic
pain
bleeding mass/bruit bleeding hypertension colitis
Houdard et al[22], 1970

F

51

Hirner et al[23], 1978
Capron et al[13], 1984

F
F

43
60

Slutski et al[12], 1988

M

63

Peer et al[24], 1989

M

63

Pietri et al[25], 1990

M
F
M

62
60
58

Vauthey et al[1], 1997

Okada et al[8], 2002
Fabre et al[5], 2005
Gorospe et al[26], 2012

Excision of splenic
flexure
Obstetrical
Volvulus of the sigmoid
Anterior resection of
rectum
Anterior resection of
the rectum
Left colectomy
Left colectomy
Blunt trauma

F
69
Sigmoidectomy
M N/A Esophagogastrectomy;
sigmoidectomy
M 58 Right hemicolectomy

√

√

√

√
√

√

√
√

Left hemicolectomy

√

√
√

√

Embolization

√

√
√

Left hemicolectomy
Intraarterial embolization

√
√
√
√

√

√

√

√

Embolization

√

Left hemicolectomy
Intraarterial embolization
AVF occlusion; embolization; percutaneous
alcohol injection
Left sigmoidectomy
Embolization
Embolization; total colectomy

AVF: Arteriovenous fistula; GI: Gastrointestinal; N/A: Not available.

bowel function and manifest with a variety of signs and
symptoms that are attributed to ischemic, congestive or
hemodynamic mechanisms, including abdominal pain,
abdominal mass with thrill, upper or lower gastrointestinal (GI) bleeding, portal hypertension, ischemic colitis
and cardiac failure[3-5]. The condition is diagnosed upon
observing a thickened and congested left hemicolon
by computed tomography (CT), or by direct visualization of the AVF and estimation of its precise anatomy
using angiography or magnetic resonance angiography
(MRA)[1,2,6,7]. Treatment strategies for AVF involve either
surgical intervention or embolization, which though saf-
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er, carries the danger of ischemia or passage of embolization material into portal circulation[3,7]. In this report, a
new case of congenital IMA-V AVF is presented along
with a complete review of the literature. Furthermore,
the particular characteristics of AVFs are analyzed and
methods for proper treatment are discussed.

CASE REPORT
A 66-year-old patient was referred to our department for
definitive treatment of a primary IMA-V AVF. A month
prior to admission, the patient was treated at a private
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SC

Figure 1 Preoperative computed tomography scan showing edematous
sigmoid colon with irregular luminal narrowing within the colonic wall
(arrow) and hypoperfusion of the sigmoid colon in the venous phase. SC:
Sigmoid colon.

Figure 3 Postoperative magnetic resonance angiography showing opacification of the arterial and venous inferior mesenteric system.

cedure was converted to an open operation with a midline incision due to the marked mesenteric enlargement
of the left colon. Dilated veins and arteries were found
at the left colon mesentery and the decision was made to
proceed with a colostomy. Following a right-end colostomy and left colonic mucus fistula, the patient gradually
recovered. Pathologic examination of the left part of
the dilated transverse colon removed for biopsy revealed
multiple foci of vascular malformations in the submucosal layer and within the colic fat with accessory areas
of collateral vascular flow formation. Vascular branches
showed signs of thrombophlebitis and vascular congestion. The passive congestion and stasis were attributed
to the arteriovenous communication. At this point, the
patient was transferred to our department for further
treatment.
The physical examination of the abdomen upon admission was unremarkable. No mass was detected in the
left lower quadrant and no bruit or thrills were noted.
The patient presented no signs or symptoms of portal
hypertension. Full laboratory tests were also unremarkable. A colonoscopy showed signs of ischemic colitis of
the left colon 25 cm from the anal verge and normal rectal mucosa. An MRA of the abdominal aortic branches
confirmed the persistence of AVFs (Figure 3). This diagnosis of primary IMA-V AVF indicated angiography and
subsequent embolism of the AVF sites (Figure 4). In
the event that this intervention was not curative, it was
believed that it would facilitate a successful left hemicolectomy.
Two weeks after the fistula embolization, a CT scan
revealed reduced swelling of the remaining colon and
contraction of the aberrant vascular branches. The
patient’s abdominal discomfort and bloody diarrhea
gradually disappeared over a three-month period, and
repeated colonoscopies showed gradual improvement of
the mucosal swelling. Necrotic foci healed, however the
left colon was constricted. Multiple biopsies of the left
and right colon did not show any signs of malignancy.
A barium enema did not reveal a mass, but rather a narrowing of the left colon.
Six months after the initial operation, the patient

Figure 2 Angiography showing the point of arteriovenous communication
(arrows).

hospital for a right groin hernia. Although he had been
discharged in good condition, he was readmitted after
ten days with symptoms of intestinal obstruction. An abdominal CT scan revealed a dilated colon and extensive
transmural edema of the colonic wall extending from the
splenic flexure to the end of the rectum along with pericolic fat edema. Dilation of the vascular branches of the
IMA-V plexus within the bowel wall of the anal canal,
rectum and inferior sigmoid was noted, raising suspicion
of an arteriovenous communication (fistula) between
the branches of the inferior mesenteric artery (IMA)
and vein (IMV) (Figure 1). An elective angiography of
the IMA confirmed this suspicion and further defined at
least four definite points of high flow between all IMA
and IMV branches and with the hemorrhoidal plexus
(Figure 2). The patient’s worsening condition prompted
laparoscopic (robotically assisted) exploration. The pro-
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Table 3 Comparison between congenital and acquired inferior mesenteric artery and vein arteriovenous fistulas
Total
Males
Age, yr
Abdominal pain
Lower GI bleeding
Abdominal mass/thrill
Upper GI bleeding
Ischemic colitis
Portal hypertension

70.4%
60.2
55.6%
55.6%
22.4%
7.4%
33.3%
51.9%

Congenital
81.3%
61.3
62.5%
56.3%
12.5%
0%
43.8%
50.0%

Acquired
54.5%
58.7
45.5%
54.5%
36.4%
18.2%
18.2%
54.5%

GI: Gastrointestinal.

Figure 4 Angiography after the embolization of the an arteriovenous fistula sites.

syndromes[1,9]. The rupture of a congenital arterial aneurysm in very close proximity to a vein can also result in
the formation of an AVF[10]. Iatrogenic AVFs between
the IMA and IMV typically occur as fistulas formed following a left hemicolectomy or sigmoidectomy, caused
by transfixion sutures that simultaneously pass through
arteries and veins, or by the ligation of an artery and
vein[8]. Arterioportal AVFs, which are connections between the arterial and portal systems, have also been
described after a variety of interventional procedures
including percutaneous biopsy, cholangiography and
splenoportography[1]. Surgical arterialization of the portal vein is known to cause sclerosis at portal vein radicles
and intrahepatic fibrosis[11].
Clinical signs and symptoms of IMA-V AVFs (Table
3) result from pathophysiologic changes. Abdominal
pain is caused by the simultaneous shunting of left
hemicolon arterial perfusion and congestion of venous
circulation. The congested viscera can form a palpable
abdominal mass, as do fistulas that have assumed a
tumor-like form. The turbulent circulation inside the
AVF presents as bruit upon auscultation. Colonic ischemia is a result of the shunting of arterial flow from the
inferior mesenteric vein and portal system and venous
stasis caused by the AVF. Lower GI bleeding can result
from vascular engorgement of the bowel mucosa, fistula rupture in the bowel lumen[12], the ischemic colitis
itself or by hemorrhoids. Upper GI bleeding, which is
less common in congenital cases, can result from portal
hypertension caused by esophageal varices. Interestingly, upper GI bleeding shows a gender bias, occurring
in 25% of female cases and 0% of males with IMA-V
AVFs. Portal hypertension also shows a gender difference, observed in 87.5% of female cases vs 36.8% of
males, and is caused by an inferior mesenteric AVF. This
“forward” or “hyperkinetic” hypertension may precipitate from both an increase in blood flow into the portal
system that can not directly accept it and a compensatory increase in hepatic vascular resistance[3,8], resulting
in a normal hepatic venous pressure gradient[13]. Portal
hypertension can induce ascites, varices, hepatic encephalopathy and splenomegaly, and is more prominent
in older patients, as the minimal intrahepatic resistance
in younger patients allows systemic circulatory symptoms to dominate[2,5,14]. Of particular interest are the cases

Figure 5 Photo of atrophic and ischemic descending and sigmoid colon.

underwent an additional procedure to reconnect the
colostomy. A left hemicolectomy was performed, as the
remaining descending colon, sigmoid and upper rectum
were not functional due to atrophy and ischemia (Figure
5). The right colon was directly anastomosed to the upper rectum and a prophylactic ileostomy was performed.
The patient’s postoperative course was complicated on
the tenth day by a pulmonary embolism that was treated
with low molecular weight heparin for a week followed
with oral anticoagulants. The patient was discharged
in very good health on the fourteenth postoperative
day. The ileostomy was restored uneventfully after two
months, and repeated colonoscopies and CTs were normal after six months.

DISCUSSION
IMA-V AVFs can be of congenital or iatrogenic etiology, though there is one reported case of traumatic origin
involving branches of the superior mesenteric artery[1].
Congenital AVFs occur from undifferentiated embryonic
vessels that fail to regress and interconnect the arterial
and venous system. In a relatively low percentage of
cases, these AVFs remain wide open as discrete arteriovenous communications[4,8]. Congenital etiologies often
result in the formation of multiple AVFs[2], which are
components of Osler-Weber-Rendu and Ehlers-Danlos
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presented by Plotkin et al[14] and Takahashi et al[15] where
portal hypertension gave rise to hepatic regenerative nodules, resembling hepatocellular carcinoma, even at biopsy,
which involuted after AVF correction. Baranda et al[16]
described a case of AVF between the left colic artery and
IMV, manifesting with duodenal varices. Lastly, high flow
through an AVF can lead to cardiac failure[4], such as in a
case reported by Fabre et al[5] where embolization of the
IMA-V AVF in a patient with cardiac failure resulted
in improved cardiac function and an increased ejection
fraction.
The infrequency of IMA-V AVFs makes it difficult
to establish specific criteria for diagnosis, which is not
clinically feasible, and occurs during in-depth investigation of patient signs and symptoms. For example,
IMA-V AVFs may be diagnosed by the observation of
ischemic colitis during colonoscopy, identification of
turbulent flow by ultrasound, or CT visualization of colonic thickening and congestion, the AVF itself or its venous branches. To prevent misdiagnosis and suboptimal
intervention, we believe that it is necessary to combine:
(1) a clinical sign of an ischemic colon; (2) proof of the
fistula’s presence, preferably by angiography; and (3) an
intraoperative sign of a congested colon. Furthermore,
a medical history that includes an operation at the left
hemicolon strongly enhances, but is not necessary, for
diagnosis.
Proper treatment for IMA-V AVFs is debatable and
case-specific, though typically involves embolization or
surgical resection. Embolization is less invasive and potentially safer but carries the risk of organ ischemia or
a probable recurrence, especially if there are more than
one feeding vessels. Furthermore, the migration of embolization material can occur when the AVF diameter is
greater than 8 mm and has a high flow rate[2,5]. As demonstrated by the case presented here, even partial success
with embolization reduces the risk for hemorrhage or
possible future surgical intervention. Complete surgical resection of the entire affected bowel, though more
likely to be curative, carries a significant risk for hemorrhage. Partial resection is not likely to be curative or palliative, as evidenced in our patient by the lack of reduced
flow in the fistula and re-channeling to other branches
after the first procedure.
Our patient suffered from a congenital IMA-V AVF
causing colonic ischemia with abdominal pain but without portal hypertension. As the initial partial resection
was inadequate, a safer option was embolization in order
to eliminate the AVF and the risk of hemorrhage if surgery was considered necessary, as was finally the case.
The complexity of AVFs demands the cooperation of
those with diverse specialties and expertise, as well as
case-specific solutions. Considering the large number
of left hemicolon operations that are performed, it is
remarkable that these fistulas are so rare. However, the
surgical community should be cognizant of their occurrence, as a high rate of suspicion is beneficial for the
patient and would likely increase the number of diagno-
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ses. When diagnosed, intervention should be carefully
planned to avoid performing unsuccessful procedures
that can impede subsequent therapies and add to morbidity and mortality.

COMMENTS
COMMENTS
Case characteristics

A 66-year-old man presented with symptoms of intestinal obstruction attributed
to a fistula between the inferior mesenteric artery and vein.

Clinical diagnosis

Abdominal pain and ileus.

Differential diagnosis

Colonic ischemia, ileus from adhesion, intestinal obstruction from a tumor.

Laboratory diagnosis
Unremarkable.

Imaging diagnosis

Elective angiography of the inferior mesenteric artery confirmed at least four
definite points of high flow between all inferior mesenteric artery and vein
branches and with the hemorrhoidal plexus.

Pathological diagnosis

Multiple foci of vascular malformations in the submucosal layer of the colon
specimen and within the colic fat with accessory areas of collateral vascular
flow formation.

Treatment

Elective embolization of the inferior mesenteric artery and a left hemicolectomy
due to atrophy after embolization.

Related reports

Existence of inferior mesenteric artery-vein fistulas can be suspected but definite proof is only by angiography.

Term explanation

An arteriovenous fistula is a direct communication between an arterial and
venous branch that bypasses the capillary bed. An arterioportal fistula is a connection between the splanchnic arteries and the portal vein that can result in
portal hypertension.

Experiences and lessons

This case explains a diagnostic approach to a rare situation but also analyzes
the importance of very careful preoperative interventional planning to avoid a
suboptimal procedure.

Peer review

This article analyzes and reviews a rare occurrence of an inferior mesenteric
arteriovenous fistula with a complete review of the world literature. A diagnostic
algorithm is proposed when a fistula is suspected early to prevent misdiagnosis
and improper treatment of the patient.
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DIGESTIVE SYSTEM FISTULA

Acute diarrhea and metabolic acidosis caused by
tuberculous vesico-rectal fistula
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Core tip: A tuberculous vesico-rectal fistula presenting
with severe acute diarrhea, metabolic acidosis, hyperchloremia and hypokalemia while with only mild urinary
tract symptoms is uncommon. Physicians should bear
in mind that diarrhea and acidosis can be caused by
vesico-rectal fistula as a rare cause and can be cured
by tuberculostatic therapy.
Original sources: Wei XQ, Zou Y, Wu ZE, Abassa KK, Mao
W, Tao J, Kang Z, Wen ZF, Wu B. Acute diarrhea and metabolic
acidosis caused by tuberculous vesico-rectal fistula. World J
Gastroenterol 2014; 20(41): 15462-15466 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i41/15462.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i41.15462

INTRODUCTION
Acquired entero-vesical fistula and vesico-enteral fistula
are uncommon complications of colorectal and pelvic
malignant tumors, surgical injury, inflammatory disorders
such as tuberculosis infection and Crohn’s disease, radiotherapy and less commonly diverticulum of the urinary
tract or the intestinal tract[1]. The fistulas are often characterized by recurrent urinary tract infection, dysuria, fecaluria, pneumaturia or sometimes by intestinal abnormalities such as diarrhea, melena and hematemesis[2]. There
have also been a few reports concerning electrolytes and
acid-base disturbance[3,4]. Here, we present a rare case of
a male with a vesico-rectal fistula of tuberculous origin,
characterized by severe acute diarrhea, metabolic acidosis,
hypokalemia and hyperchloremia while with only mild
urinary tract symptoms. The symptoms were relieved totally after one month’s tuberculostatic therapy.

Abstract
Acquired vesico-rectal fistula is an uncommon complication of pelvic malignant tumors, surgical injury,
inflammatory disorders such as tuberculosis infection,
radiotherapy and less commonly diverticulum of the urinary tract. The fistula is often identified by urinary tract
abnormalities such as dysuria, recurrent urinary tract
infection, pneumaturia, and fecaluria. Here, we report
an unusual case of a patient with a vesico-rectal fistula
of tuberculous origin, presenting with severe acute diarrhea, metabolic acidosis, hyperchloremia and hypokalemia while with only mild urinary tract symptoms. The
patient was cured by tuberculostatic therapy.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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(4-23.9 μmol/L), alkaline phosphatase 57 U/L (35-125
U/L), c-glutamyltranspeptidase 18U/L (7-50 U/L),
aspartate aminotransferase 8 U/L (14-40U/L), alanine
aminotransferase 11 U/L (5-35 U/L), creatinine 129.9
μmol/L (31.8-91.0 μmol/L), blood urine nitrogen 7.88
g/L (2.4-8.2 g/L), uric acid 184 μmol/L (90-420 μmol/L),
prothrombin time 13.6 s (11.0-14.5 s), C-reactive protein
49.5mg/L (0-6.0 mg/L), erythrocyte sedimentation rate
140 mm/h (0-20 mm/h); and serum carcinoembryonic
antigen (CEA) alpha-fetoprotein (AFP), cancer antigen
125(CA125) and cancer antigen 19-9 (CA19-9) were
1.1 μg/L (0-5 μg/L), 1.7 μg/L (0-8 μg/L), 17.2 U/mL
(0-35U/mL) and 6.14 U/mL (0-35U/mL), respectively.
Hepatitis B and C markers were negative. Antinuclear
antibodies (ANA), antineutrophilcytoplasmic antibody
(ANCA) and rheumatoid factor (RF) were not found
in the blood. Tuberculosis (TB)-related antibodies were
present in the blood, and the TB-purified protein derivative (PPD) skin test was strongly positive, while serum
adenosine deaminase (ADA) level was within normal
range as 7 U/L (4-22 U/L). T-SPOT.TB test was positive, indicating the presence of an active tuberculosis infection. All these abnormal results became normal when
the patient was followed up one year later.
Abdominal computed tomography (CT) scan and
CT urography (CTU) revealed a vesico-rectal fistula, an
infection pattern (with suspected tuberculosis) on the
right kidney and right ureter with right renal insufficiency and left ureto-cystic stones with hydronephrosis
(Figure 1). To our regret, the patient refused a follow-up
abdominal CT scan and CTU examination for economic
reasons. Colonoscopy was performed and revealed a
circumscribed fistulous tract arising from the anterior
rectal wall located at 4 cm proximal to anus, with red
and swollen surrounding mucosa, which disappeared totally after 12 mo treatment (Figure 2). However, the biopsy of the surrounding mucosa only revealed chronic
inflammation.
Sodium bicarbonate 2 g and potassium citrate 1
g three times a day were supplemented to treat the
metabolic acidosis, and the serum levels of potassium,
chloride and bicarbonate all became normal soon after
3 d treatment. Before admission and during the beginning period of admission, the patient was started on
an intravenous levofloxacin 0.5 g once a day for 10 d as
experimental antibacterial therapy in a local hospital and
our department. Antidiarrheal drugs (smectite powder 3
g tid) and antispasmic drugs (drotaverine hydrochloride
40 mg tid) were also prescribed by us, but there was no
relief of diarrhea. According to the results of CTU and
T-SPOT.TB, the antibiotic was stopped and the patient
was given isoniazide 0.3 g and rifampicin 0.45 g once a
day, and pyrazinamid 0.25 g tid. Fortunately, the diarrhea
disappeared totally 4 wk later and no surgery was needed. Sodium bicarbonate and potassium citrate supplementations were no longer needed. After 12 mo tuberculostatic therapy, the patient received an ureteroscopic
lithotripsy in another hospital and he has reported no

CASE REPORT
A 41-year-old male was referred to the department of
gastroenterology of our hospital in March 2012 from
a local hospital because of sustaining diarrhea for one
month. A month prior to his admission, the patient had
noticed a dramatic change in his stool habit, passing yellowish watery stool 7-10 times a day, almost 100-200 mL
each time, but there were no rectal tenesmus, bloody
diarrhea, melena, hematemesis or fever. He complained
of oliguria, mild dry mouth, occasionally nausea without vomiting, anorexia and mild intermittent lower
abdominal pain that radiated to the lower back and
was relieved after bowel movements. The daily urine
volume was only 200-300 mL. He reported no fatigue,
urinary frequency, urgency of micturition, odynuria,
dysuria, hematuria, pneumaturia, fecal uriao, arthralgia,
chest pain or cough. Five days prior to his admission, he
started passing dark urine which he described as “black
tea in color”, but still no urinary frequency, urgency of
micturition and dysuria were noted. He had lost weight
of more than 5 kg in the past six months. On physical
examination, he was afebrile, and had rigid abdomen,
lower abdominal tenderness, tender ureter on palpation,
tender flank, especially in the kidney area, tender lumbocostal point, and active bowel sounds. Other physical
examinations were unremarkable.
Routine stool tests showed increased erythrocytes
(++) and leukocytes (++) for one time, but did not reveal any erythrocytes or leukocytes for two times during
the first three days of hospitalization. Urine analysis was
as follows (normal range in parentheses): pH 6.7 (5.4-8.4),
specific gravity 1.020 (1.003-1.030), protein+, occult
blood+++, urine erythrocytes 2753.3 counts/μL (0-18
counts/μL), and urine leukocytes 33308.3 counts/μL
(0-18 counts/μL). Phase-contrast microscopic examination showed that all the urine red blood cells (RBC)
were not malformed. Although the daily urine volume
was only 250 mL, the urine chemistry showed sodium
81.4 mmol/L, potassium 14.8 mmol/L, chloride 130
mmol/L, and urine anion gap (sodium + potassium chloride) -34.2 mmol/L. Laboratory blood tests showed
the following indexes: hemoglobin 74 g/L (120-140 g/L),
peripheral white cell count 9.85 × 109/L (5 × 109-10 ×
109/L), neutrophils 78.7% (40%-60%), peripheral red cell
count 3.03 × 1012/L (4.0 × 1012-4.5 × 1012/L), platelet
count 685 ×109/L (100 × 109-300 × 109/L), peripheral
eosinophil count 0.07 × 109/L (0.02 × 109-0.52 × 109/L)
, serum sodium 134.7 mmol/L(137-147 mmol/L), serum potassium 2.64 mmol/L (3.5-5.3 mmol/L), serum
chloride 119.2 mmol/L (99-110 mmol/L), serum HCO311.4 mmol/L (20.2-29.2 mmol/L), and serum anion gap
(sodium + potassium - chloride - HCO3-) 6.74 mmol/L
(8-16mmol/L). Arterial blood gas analysis (under ambient conditions) revealed pH 7.23 (7.35-7.45), PaCO2
22.5 mmHg (35-45 mmHg) and PaO2 98 mmHg (80-100
mmHg), albumin 33.9 g/L (36-51 g/L), total immunoglobulin 34.3g/L (25-35g/L ), total bilirubin 5.3 μmol/L
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Figure 1 Computed tomography images indicated the inflammatory lesions of the right kidney, air gas in the right renal calyx and thickened wall of the
right ureter (A-C, G), left ureto-cystic stone (D, E) and the vesico-rectal fistula (F, H-J). A: Plain computed tomography (CT) scan showed enlargement of the
right kidney with rounded lesions of low density in the parenchyma and air gas in the renal calyx and hydronephrosis of the left kidney; B: No enhancement of the lesions in the arterial phase; C: No enhancement of the lesions in the venous phase; D: Plain CT scan showed air gas in the bladder, thickened wall of the contracted
bladder and left ureto-cystic stone; E: No enhancement of the lesions in the venous phase; F: Axial CT scan image of CT urography (CTU) showed the vesico-rectal
fistula; G: Coronal 2D reconstruction image showed enlargement of the right kidney with rounded lesions of low density in the parenchyma and air gas in the renal calyx and thickened ureter wall; H: Sagittal 2D reconstruction image of CTU showed the vesico-rectal fistula, contrast medium in the rectum and air gas in the contracted
bladder; I: Coronal 3D reconstruction image of CTU showed left hydronephrosis, contracted bladder and loss of function of the right kidney; J: Sagittal 3D reconstruction image of CTU showed the vesico-rectal fistula, contrast medium in the rectum, the left hydronephrosis, contracted bladder and loss of function of the right kidney.

abnormalities since then.

night sweating. Although numerous red blood cells and
white blood cells were found in the urine which indicated
a severe inflammation of the urinary tract, acute diarrhea
was the chief complaint by this patient and there were
no prominent symptoms of the urinary tract. Usually, the
most possible cause of diarrhea, metabolic acidosis and
hypokalemia occurring simultaneously should be colitis
of various causes, however, the experimental antibacterial
treatment for an infectious colitis and antidiarrheal drugs
did not work in this case. The tuberculosis infection of
urinary tract and the acquired tuberculous vesico-rectal
fistula were identified to be the cause in the end.
In urological diseases, it is well known that both the
reconstruction of the urinary tract with parts of the
gastrointestinal tract and urinary diversion can cause
acid-base disturbances. The mechanism of acid-base
disturbance is mainly as the followings: when the urine
that is delivered by the fistula passes through the lower

DISCUSSION
Acquired fistulas between the urinary tract and the intestine are uncommon complications of colorectal and
pelvic malignant tumors, surgical injury, inflammatory
disorders such as tuberculosis infection and Crohn’s disease, radiotherapy and less commonly diverticulum of
the urinary tract or the gastrointestinal tract[1]. The most
common symptoms of these acquired fistulas are recurrent urinary tract infection, dysuria, fecaluria, pneumaturia, ect. While the intestinal symptoms such as diarrhea
may also be the main complaint sometimes[2]. In this paper, we report an untypical case with acute diarrhea, hyperchloremic metabolic acidosis and hypokalemia caused
by a vesico-rectal fistula of tuberculous origin, while with
only mild urinary tract symptoms and without fever and
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A

B

Figure 2 Circumscribed fistulous tract arising from the anterior rectal wall was confirmed by colonoscopy and recovered totally. A: Colonoscopy revealed
a circumscribed fistulous tract arising from the anterior rectal wall located at 4 cm proximal to anus, with red and swollen surrounding mucosa; B: The fistula disappeared totally after 12 mo tuberculostatic treatment.

may be of great help. The diagnosis of vesico-rectal fistula was made by abdominal CT and CTU in our patient,
and confirmed by colon endoscopic examination.
Although most of the vesico-rectal fistulas and colovesical fistulas are cured via surgery[13-16], the knowledge
of the treatment for tuberculous vesico-rectal fistula is
very limited. Here, we report a rare case of tuberculous
vesico-rectal fistula presenting with severe acute diarrhea,
metabolic acidosis and hypokalemia cured by tuberculostatic therapy and supplementation of sodium bicarbonate and potassium citrate. This will add important
knowledge to the literature. However, it still remains undetermined whether all tuberculous fistulas can be cured
by conservative therapy.
In conclusion, gastroenterologists should keep in
mind that diarrhea and acidosis can be caused by vesicorectal fistula as a rare cause and tuberculous vesico-rectal
fistula can be cured by conservative therapy in the case
reported here. CT scan with or without 3-dimensional
reconstruction should be taken intially to make the diagnosis of vesico-enteral fistulas and enterovesical fistulas.

gut, serum bicarbonate will be excreted and chloride will
be absorbed by the Cl-/HCO3- exchangers in the intestinal epithelia; when the urine passes through the colon,
the urease of some certain bacteria can convert the urea
into bicarbonate ion and ammonium ion, and then a lot
of bicarbonate ions will be excreted into the stool and a
lot of ammonium ions will be reabsorbed together with
chloride or in exchange with sodium[5,6]. Since the urinary anion gap in this case was negative, an intact ability
of increasing the excretion of ammonium ions through
urine was indicated. Systemic depletion of potassium
and hypokalemia have also been reported as a possible
complication of ureterosigmoidostomy before[7]. The
hypokalemia of this case should be a result of the loss of
potassium contained in the watery stools.
With the extensive use of the noninvasive CT scan
with or without 3-dimensional reconstruction, the diagnosis of colovesical fistulas and vesico-rectal fistulas
becomes more accurate. In a group of 24 patients with
enterovesical fistulas, Sarr et al[8] found that the diagnostic
sensitivity of CT scan was 100%, while those of the small
intestinal radiography, the cystoscopy, the cystogram
and the intravenous pyelogram were as low as 38%, 6%,
4% and 0% respectively. Positive CT scan findings had
been obtained as the followings: the phenomenon that
the thickened bladder wall contacted intimately with the
thickened intestinal wall at the site of a fistula was found
in all the 24 patients and the air within the bladder without a recent history of transurethral instrumentation was
seen in 20 patients. These findings show that CT scan is
the most accurate method to make the diagnosis of colovesical fistulas and should be taken as an initial evaluation
for suspected enterovesical fistulas or vesico-enteral fistulas[9]. In comparison with conventional CT, 3-dimensional
CT can provide a better and more complete visualization
of the anatomic relationship between the colon and the
bladder in colovesical fistulas and vesico-rectal fistulas
and can provide further aids in making a diagnosis and in
facilitating the surgical operation[10-12]. As a matter of fact,
the differential diagnosis between enterovesical fistulas
and vesico-enteral fistulas is not easy sometimes; colonoendoscopic examination and cystoscopic examination
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COMMENTS
COMMENTS
Case characteristics

A 41-year-old man presented with severe acute diarrhea, metabolic acidosis,
hyperchloremia and hypokalemia while with only mild urinary tract symptoms.

Clinical diagnosis

Severe acute diarrhea and hyperchloremic metabolic acidosis caused by a
tuberculous vesico-rectal fistula.

Differential diagnosis

Recto-vesical fistula and colitis.

Laboratory diagnosis

Tuberculosis-related antibodies, positive; T-SPOT.TB, positive; serum potassium 2.64 mmol/L; serum chloride 119.2 mmol/L; serum HCO3-, 11.4 mmol/L;
and arterial blood pH 7.23.

Imaging diagnosis

computed tomography scan revealed a vesico-rectal fistula and a suspected
tuberculosis infection of the right kidney and the right ureter.

Pathological diagnosis

Tuberculosis was not confirmed by the pathological diagnosis since the biopsy
was taken from the rectum but not from the bladder.

Treatment

Tuberculostatic therapy was prescribed.
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Related reports

7

Term explanation

8

Experiences and lessons

9

It is not easy to establish a diagnosis of vesico-rectal fistulas presenting with severe acute diarrhea and hyperchloremic metabolic acidosis since it is very rare.
Vesico-rectal fistulas are fistulas between the bladder and the rectum which are
caused by the bladder disorders of various causes.
Tuberculous vesico-rectal fistulas can be presented with severe acute diarrhea,
metabolic acidosis, hyperchloremia and hypokalemia while with only mild urinary tract symptom, and can be cured by tuberculostatic therapy.

10

Peer review

The case report is focussed on a very important topic, intestinal tuberculosis.
The report is well-illustrated and well-written. Clincial key points of diagnosis
and outcome are addressed. The report could be improved by demonstrating
histological features.

11
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DIGESTIVE SYSTEM
BRIEF FISTULA
ARTICLE

Endoscopic treatment of duodenal fistula after incomplete
closure of ERCP-related duodenal perforation
Dong Wook Yu, Man Yong Hong, Seung Goun Hong
managing gastrointestinal leaks caused by fistulas include fibrin glue injection and positioning of endoclips.
Our patient developed a secondary persistent duodenal
fistula as a result of previous incomplete closure of
duodenal perforation with hemoclips and an endoloop.
The fistula was successfully repaired by additional clipping and fibrin glue injection.

Dong Wook Yu, Man Yong Hong, Seung Goun Hong, Department of Internal Medicine, SAM Anyang Hospital, Gyeonggi
430-733, South Korea
Author contributions: Yu DW and Hong MY treated the patient
and collected the patient’s clinical data; Hong SG supervised the
two doctors, designed and wrote the case report.
Correspondence to: Seung Goun Hong, MD, Department of
Internal Medicine, SAM Anyang Hospital, 613-9 Anyang 5 dong,
Manan-gu, Gyeonggi 430-733, South Korea. permi@naver.com
Telephone: +82-31-4679114 Fax: +82-31-4490151
Received: February 19, 2014 Revised: May 8, 2014
Accepted: May 16, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Perforation; Duodenal; Endoscopic retrograde cholangiopancreatography; Fistula; Glue
Core tip: In this report, a patient developed a secondary persistent duodenal fistula following an incomplete
endoscopic closure of endoscopic retrograde cholangiopancreatography-related duodenal perforation with
hemoclips and an endoloop. The fistula was successfully managed by further endoscopic treatment with
additional clipping and fibrin glue injection. This case
emphasizes that endoscopists should remain aware of
the possibility for a secondary persistent fistula formation due to incomplete closure when long-standing fluctuating free air is detected after endoscopic treatment
of bowel perforation.

Abstract
Endoscopic retrograde cholangiopancreatography
(ERCP) is an important diagnostic and therapeutic
modality for various pancreatic and biliary diseases.
The most common ERCP-induced complication is pancreatitis, whereas hemorrhage, cholangitis, and perforation occur less frequently. Early recognition and
prompt treatment of these complications may minimize
the morbidity and mortality. One of the most serious
complications is perforation. Although the incidence
of duodenal perforation after ERCP has decreased to
< 1.0%, severe cases still require prolonged hospitalization and urgent surgical intervention, potentially
leading to permanent disability or mortality. Surgery
remains the mainstay treatment for perforations of the
luminal organs of the gastrointestinal tract. However,
evidence from case reports and case series support a
beneficial role of endoscopic clipping in the closure of
these defects. Duodenal fistulas are usually a result of
sphincterotomies, perforated duodenal ulcers, or gastrectomy. Other causative factors include Crohn’s disease, trauma, pancreatitis, and cancer. The majority of
duodenal fistulas heal with nonoperative management.
Those that fail to heal are best treated with gastrojejunostomy. Recently proposed endoscopic approaches for
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INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP),
an important technique used for diagnosis and therapeutic modality of various pancreatic and biliary diseases, is
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plagued by serious complications that can lead to significant morbidity. Overall, complications occur in 5%-10% of
cases following ERCP with or without sphincterotomy[1].
The incidences of post-ERCP pancreatitis, hemorrhage,
cholangitis, and perforation are 3.5%-3.8%, 0.9%-1.3%,
1.0%-5.0%, and 0.1%-1.1%, respectively. The overall mortality rate after ERCP is 0.3%[2,3]. Early recognition and
prompt treatment of these complications may minimize
the morbidity and mortality. One of the most feared complications is perforation. Perforation management depends
on the location, radiologic imaging findings, and severity
of the injury. The majority of duodenal fistulas are surgical
complications caused by inadequate closure or devascularization of the duodenum. Other causative factors include
Crohn’s disease, trauma, peptic ulcer disease, pancreatitis,
and cancer[4]. The treatment of choice for patients with duodenal perforation is primary surgical closure. There have
been reported cases of endoscopic closures of ERCPrelated duodenal perforations using hemoclips[5]. Despite
various strategies, from a minimally invasive approach with
nutritional support to a more risky open surgery, duodenal
fistulas remain difficult to treat[6].
To the best of our knowledge, there has been only
one previously published report on a secondary duodenal fistula after ERCP-related duodenal perforation[7].
Recently, a patient in our care experienced a case of duodenal perforation following ERCP. Despite immediate
application of multiple hemoclips and an endoloop to
close the defect, a secondary persistent duodenal fistula,
communicating with the peritoneal cavity, developed due
to incomplete primary endoscopic closure. The fistula
was successfully treated by further endoscopic treatment
with additional clipping and fibrin glue injection.

1B-D). The patient developed chills and diffuse abdominal pain; the chest X-ray showed free air under both
hemidiaphragms (Figure 2). Following ERCP, laboratory
test results were as follows: hemoglobin concentration,
10.7 g/dL white blood cell count, 7900 cells/μL; aspartate aminotransferase, 485 IU/L; alanine aminotransferase, 438 IU/L; total bilirubin, 0.9 mg/dL; alkaline phosphatase, 59 IU/L; C-reactive protein (CRP), 81 mg/L;
amylase, 32 IU/L; and lipase 25.7 IU/L. Nil per os was
initiated with peripheral parenteral nutrition, intravenous
broad spectrum antibiotic administration, and nasogastric
tube drainage.
Abdominal pain was relieved on the sixth day after
the endoscopic treatment, and the amount of free air
under both hemidiaphragms was decreased on the chest
X-ray. The laboratory test results showed that liver function was normalized and the CRP level decreased to 32.3
mg/L. The patient remained symptom-free for 3 d, and
was permitted to take sips of water on the ninth day after duodenal perforation. Although the serum CRP level
did not increase, the chest X-ray showed increased free
air under both hemidiaphragms two days later. A followup CT scan with oral contrast (Gastrografin) showed
no contrast leakage, however, it did show moderate
amount of pneumoperitoneum (Figure 3). To determine
if surgery was needed, a surgeon was consulted and the
decision was made to continue conservative management for one more week. Although the patient remained
symptom-free during this one-week period, the second
follow-up CT showed a small fistula, approximately 2
mm in diameter, communicating with the peritoneal cavity at the prior perforation site in the duodenum (Figure
4). The previous CBD stone was not observed, and
we presumed the stone had passed spontaneously. The
serum CRP level was nearly normalized. With patient
and medical guardian’s consent, a decision was made to
perform endoscopic treatment before the operation. The
secondary duodenal fistula was successfully closed using
endoscopic treatment with additional clipping and fibrin
glue (Greenplast®) injection (Figure 5). The free air under
both hemidiaphragms significantly decreased the day after the endoscopic treatment, and the patient resumed a
scheduled diet followed by a discharge three weeks after
the development of duodenal perforation.

CASE REPORT
A 66-year-old woman was admitted to our emergency
department complaining of upper abdominal pain and
vomiting, which occurred 3 h prior to her admission. On
physical examination, her blood pressure was 130/75
mmHg, heart rate was 93 beats/min, and body temperature was 36.8  ℃. Palpation revealed tenderness in the
right upper quadrant of the abdomen. Laboratory test
results were as follows: hemoglobin concentration, 11.5
g/dL; white blood cell count, 6800 cells/mL; aspartate
aminotransferase, 222 IU/L; alanine aminotransferase, 86
IU/L; total bilirubin, 0.6 mg/dL; alkaline phosphatase,
49 IU/L; and gamma-glutamyl transpeptidase, 52 IU/L.
On the initial abdominal computed tomography (CT),
a small (approximately 4 mm) distal common bile duct
(CBD) stone was suspected. ERCP was performed on the
day of admission (Figure 1A). While placing the scope in
a short scope position, the scope was rapidly withdrawn
into the pylorus and an approximately 10 mm linear perforation occurred in the lateral wall of the duodenal bulb.
Multiple hemoclips (Olympus Corp., Tokyo, Japan) with
a detachable plastic snare (Endoloop; Olympus Corp.)
were immediately applied to close the perforation (Figure
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DISCUSSION
Although ERCP-related perforation is reported in less
than 1% of cases, mostly due to sphincterotomy, perforation needs to be diagnosed immediately and treated
promptly. Delays in the diagnosis and intervention of
the perforation may lead to the development of sepsis and multiorgan failure, resulting in high mortality
(8%-23%)[8-10]. The most commonly used classification of
ERCP-induced perforations, suggested by Stapfer et al[11],
is based on the mechanism of perforation and forecasts
the need for surgery depending on the anatomic location
and severity of injury. Another classification proposed
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Figure 1 Initial abdominal computed tomography and endoscopic findings during endoscopic retrograde cholangiopancreatography. A: Computed tomography showed a small common bile duct stone (thin white arrow); B: During endoscopic retrograde cholangiopancreatography, a 10 mm-sized perforation developed in
the lateral wall of the duodenal bulb during inadvertent rapid withdrawal of the duodenoscope (thick black arrow); C and D: Multiple hemoclips and an endoloop were
immediately applied for the defect closure.

Figure 2 Chest X-ray after endoscopic retrograde cholangiopancreatography. The scan shows a large amount of pneumoperitoneum below both the
hemidiaphragms.

Figure 3 Follow-up abdominal computed tomography after duodenal
perforation. No contrast leakage was detected into the peritoneum at the periduodenal lesion after endoscopic treatment; however, a moderate amount of
pneumoperitoneum was present.

by Howard et al[12] categorizes ERCP-induced perforation
into three types: guidewire, periampullary, and duodenal
perforation.
The treatment of post-ERCP perforation should be
determined based on the type, the severity of the leak,
and clinical manifestations. In our case, the perforation
was classified as type I using Stapfer’s classification. Type
I injury is caused by the endoscopic tip or insertion tube
resulting in a large perforation requiring immediate surgery. However, if immediate treatment by endoscopic
technique is not possible, conservative management with

WCCR|www.wjgnet.com

close monitoring may be a better option[9-11]. Sphincterotomy-related, guide-wire-related, or stent-related perforations can be treated by the endoscopic method with
adequate ductal drainage above the perforation site[9,11]. In
previous case reports, ERCP-related duodenal perforations were managed successfully with the use of endoclips[5,13]. However, adequate closure required inclusion
of the bowel wall submucosal layer, which clips cannot
reliably ensure. The patients need to be carefully selected,
since the method is applicable to small, early detected,
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B

Figure 4 Second follow-up abdominal computed tomography after duodenal perforation. The scan shows a small fistula communicating with the
peritoneal space, at the previous perforation site in the duodenal bulb (arrow),
and absence of a common bile duct stone.

and well-defined perforations, which meet all the criteria
for conservative management such as the absence of abdominal signs and fluid collections.
Our patient was immediately treated with endoscopy
using multiple hemoclips and fibrin glue injection despite
the perforation being relatively large (approximately 10
mm) for endoscopic closure. Although the endoscopy
went well, a persistent secondary duodenal fistula, communicating with the peritoneal cavity, was observed on
repeat CTs. Furthermore, free air was detected under the
hemidiaphragms, despite the lack of extravasation of the
contrast and the typical abdominal pain associated with
the condition. An explanation for the free air is that it
leaked from the fistula.
Gastrointestinal fistulas that result from surgery, disease, or trauma, are first treated medically. This includes
parenteral nutrition and bowel rest, as well as control of
infection, correction of electrolyte imbalance, and local
care of the fistula tract. Patients with obstruction of the
intestinal lumen downstream of the fistula or patients
who have a persistent fistula, which fails to close after
prolonged medical treatment, require surgical treatment[4,6]. Recently, various endoscopic approaches have
been proposed for managing gastrointestinal leaks caused
by fistulas, including fibrin glue injection, endoclip positioning, suturing devices, stent insertion, and endoluminal
vacuum devices[14-16].
Fibrin glue, a formulation made up of glue and
thrombin, is applied by a double injector system to repair
tears. Mixing of these two components results in a fibrin
coagulum formation with a short onset time. Fibrin injection can be used for sealing only very small leaks (< 5
mm diameter) not connected to the cavities, and in the
absence of abscesses[17]. In a retrospective analysis of 52
patients with fistulas and anastomotic leakages in the gastrointestinal tract, endoscopic treatment was successful in
56% of cases. The success rate for fibrin glue application
as the sole endoscopic therapy was 37%[16]. In short, endoscopic treatment with fibrin glue should be considered
as a valuable option for treating fistula and anastomotic

WCCR|www.wjgnet.com

Figure 5 Endoscopic findings of the second endoscopic closure. A: A suspicious fistulous opening was detected at the previous perforation site (arrow);
B: An application of additional multiple hemoclips and fibrin glue injection was
successfully performed at the site of the suspicious fistulous opening.

leakage of the gastrointestinal tract.
Standard clips are widely used in endoscopy for mechanical hemostasis following post-procedural bleeding.
The importance of their role in endoscopic closure of
small perforations, immediately following polypectomy or
mucosectomy, is widely recognized. However, data on the
endoclip efficacy in treating post-surgical leaks and fistulas are variable. Furthermore, the low closure strength of
endoclips limits their use in scarred and hardened postsurgical tissues. To overcome this limitation, a new overthe-scope clip system (OTSC; Ovesco Endoscopy AG,
Tubingen, Germany), consisting of a large nitinol clip
loaded on the tip of the endoscope, has recently been developed. This device enables capturing of a large amount
of tissue, powerfully compressing and approximating the
margins of a lesion, thus favoring its healing[14,18].
CBD stones, especially the small ones, may pass spontaneously in a significant number of patients[19,20]. The
absence of a stone in the patient’s CBD on follow-up CT
could be explained by its spontaneous passage. Contrast
leakage was not observed at the previous perforation site
after endoscopic closure on the second follow-up CT.
However, the leakage of air into the peritoneal space
could have occurred through the secondary small fistula
due to prior inadequate closure. Consequently, delayed
formation of a secondary fistula should be considered in
the presence of long-term, fluctuating free air under the
diaphragm, viewed on abdominal imaging, following the
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endoscopic treatment.
In summary, despite the initial endoscopy treatment
with hemoclips and an endoloop, a secondary persistent
duodenal fistula developed due to incomplete previous
endoscopic closure of the duodenal perforation after
ERCP. Additional clipping and fibrin glue injections were
successful in closing of the fistula.

4
5

6

COMMENTS
COMMENTS
Case characteristics

7

Diffuse abdominal discomfort after endoscopic closure of the endoscopic retrograde cholangiopancreatography (ERCP)-related perforation with no specific
symptom six days after ERCP.

Clinical diagnosis

Failure or inadequacy of endoscopic treatment for ERCP-related duodenal perforation.

8

Differential diagnosis

Residual common bile duct stone or periduodenal abscess formation at the
perforation site was possible.

9

Laboratory diagnosis

C-reactive protein was elevated after ERCP-related perforation followed by a
decrease six days after endoscopic treatment.

Imaging diagnosis

10

A secondary duodenal fistula formation into the peritoneal cavity on abdominal
computed tomography (CT) due to inadequate primary endoscopic treatment
for ERCP-related perforation.

Treatment

11

After failed endoscopic closure of the ERCP-related duodenal perforation and
the secondary fistula formation at the perforation site on abdominal CT 16 d
after ERCP, a rescue endoscopic treatment with hemoclips and fibrin glue was
successfully achieved, and persistent free air on chest X-ray disappeared a day
after the rescue treatment.

12

Related reports

The retroperitoneal duodenal perforation after biliary sphincterotomy led to
development of the secondary duodenal fistula, refractory to laparotomy and
drainage with conservative treatment, which was successfully managed with
biliary self-expandable metallic stent insertion.

13

Term explanation

Fibrin glue, a biologic tissue adhesive, is made up of fibrinogen and thrombin,
and has been used endoscopically for the treatment of bleeding, fistulas, and
anastomotic leak.

Experiences and lessons

14

Clinicians should consider the possibility of a secondary fistula formation into
the peritoneal cavity, due to the presence of persistent fluctuating free air on
chest X-ray after endoscopic treatment of a bowel perforation.

Peer review

A very clear and concise case presentation. Well-structured and correctly documented. It is an interesting experience and we appreciate for sharing it with the
readers.
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DIGESTIVE SYSTEM FISTULA

Pancreatic pseudocystocolonic fistula treated without
surgical or endoscopic intervention
Jae Choon Kwon, Bo Yean Kim, Ah Lim Kim, Tae Hoon Kim, Myung Il Park, Ho Jin Jung, Jang Hwan Lim,
Jae Kwon Jung, Hyun Soo Kim, Dong Wook Lee
revealed that the size of the pseudocyst had decreased
significantly from 9 to 5.3 cm. In addition, laboratory
tests were improved. The patient was able to resume
a normal diet and was discharged in good overall
health from the hospital, without aggravation of the
symptoms. A colonoscopy performed 3 mo later and
a follow-up CT performed 6 mo later confirmed that
both the fistula and pseudocyst had completely disappeared.
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Core tip: We present the case of a 76-year-old female
who was admitted to our institution with epigastric
pain and a fever. Abdominal computed tomography and
colonoscopy revealed a pseudocystocolic fistula. The
patient was treated with antibiotics and bowel cleansing was administered using a polyethylene glycol solution. Induction of spontaneous drainage into the colon,
through bowel cleansing, can treat small pseudocystocolic fistulas.

Abstract
We report here a case of pancreatic pseudocystocolic
fistula that was treated without surgical or endoscopic
intervention. A 76-year-old woman, presenting with a
fever and epigastric pain, was referred to our institution. Three months prior to this admission, the patient
had been admitted to the hospital for acute pancreatitis. Abdominal computerized tomography (CT) revealed
a 9 cm pseudocyst containing air, and a fistular opening was observed via colonoscopy. After colonoscopy,
the abdominal pain was slightly improved, the fever
subsided and laboratory results showed decreased
C-reactive protein levels. The observed improvement
was likely due to the cleansing of the bowel, which
induced spontaneous drainage from the pseudocyst
into the colon. Antibiotic therapy was administered and
daily bowel cleansing was performed using a polyethylene glycol solution. After three weeks, a follow-up CT
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INTRODUCTION
The clinical manifestation of acute pancreatitis can range
from mild to severe. Most cases of acute pancreatitis are
mild and improve within a few days. However, severe

336

February 8, 2015|Second Edition|

Kwon JC et al . Pseudocystocolonic fistula treated with bowel cleansing

A

Figure 1 Fatty infiltration and fluid accumulation around
the peripancreatic area observed by computerized tomography. Computerized tomography scans taken upon the patient’s admission to the hospital. A: Axial view; B: Coronal view.

B

acute pancreatitis can lead to localized complications
such as the formation of a pseudocyst, necrosis or an
abscess, but it can also cause systemic complications,
such as multi-organ failure or death. In acute pancreatitis
complications, colonic involvement has a relatively low
incidence of approximately 3%[1]. Colonic complications
range from a localized pseudo-obstruction of the ileus to
necrosis, hemorrhage, ischemic colitis and fistula formation[2]. Pseudocystocolic fistula formation is especially
dangerous when it induces massive lower gastrointestinal
bleeding and sepsis, which require rapid diagnoses and
appropriate treatments[3]. Pseudocystocolic fistulas have
primarily been treated by surgery, but many successful
cases of nonsurgical intervention have recently been
reported[4-6]. Here, we present a unique case of a patient
with acute pancreatitis and a comorbid pseudocystocolic
fistula complication that was treated without any surgical
or endoscopic intervention. The treatment and a literature review are reported here.

cal of grade E pancreatitis, according to the Balthazar
classification system (Figure 1). Because AST and ALT
levels were markedly elevated, endoscopic retrograde
cholangiopancreatography (ERCP) was performed for
suspected gallstone pancreatitis, despite the fact that
gallstones were not observed in the CT image[7]. After
endoscopic sphincterotomy and nasobiliary drainage, a
plastic stent (5 Fr, 3 cm) was inserted into the pancreatic
duct. Seven days after the procedure, the patient no longer complained of abdominal pain and had good overall
health. Cholecystectomy was recommended to prevent
recurrence, but the patient refused surgical intervention
and was subsequently discharged.
Approximately 3 mo after the previous discharge, the
patient presented to the hospital again with a 2-wk history of epigastric pain and a mild fever (37.5 ℃). Laboratory results showed a WBC count of 9820/mm3 (neutrophils: 74.1%) and a CRP level of 10.27 mg/dL. Amylase,
lipase, and other liver function test results were within the
normal ranges. An abdominal CT showed an approximately 9.3 cm long pseudocyst that contained air. The
presence of air led us to suspect the presence of a fistula
on the right side of the colon (Figure 2). A colonoscopy
was thus performed to determine if a fistula was present
and assess the outcome of the antibiotic treatment. A
fistula opening was found in the hepatic flexure (Figure 3).
Two days after the colonoscopy, the patient’s fever was
reduced. Blood laboratory results showed improvements,
with decreased CRP levels. The patient’s pain was greatly
reduced without requiring any invasive treatment or additional oral medications. The antibiotic treatment was
continued. To maintain a clean colon and induce colonic
drainage of the pseudocyst, a bowel-cleansing regimen
was implemented using a polyethylene glycol (PEG) solution. A liter of PEG solution was administered orally
every morning and afternoon after which the patient was
monitored for the number of bowel movements. If two
or less bowel movements were observed, an additional
half-liter of the PEG solution was administered in the
evening.
After the bowel cleansing treatment, the patient was
put on a liquid diet. However, she complained of abdominal pain again and blood tests revealed an increased
WBC count and CRP level (Figure 4). A follow-up CT
scan showed that although the size of the pseudocyst was

CASE REPORT
A 76-year-old female patient arrived at the emergency department of our hospital with severe epigastric pain lasting for 3 d. With the exception of maintenance drugs for
insulin-independent diabetes mellitus and hypertension,
which she had been taking for approximately 20 years,
the patient had not taken any medications at the time of
admission. The patient had no history of alcohol abuse.
When she was admitted, the patient’s blood pressure was
112/68 mmHg, her pulse rate was 86 beats/min, her
respiratory rate was 23 breaths/min, and she had a body
temperature of 38.0 ℃.
An examination of peripheral blood at the time of
admission yielded the following values: white blood cell
(WBC) count of 20740/mm3 (neutrophils: 92.1%); hemoglobin: 15.5 g/dL; C-reactive protein (CRP): 30.52
mg/dL; total bilirubin: 3.84 mg/dL; aspartate aminotransferase (AST): 201 U/L; alanine aminotransferase
(ALT): 201 U/L; alkaline phosphatase: 127 IU/L;
r-glutamyltranspeptidase: 403 IU/L; amylase: 178 U/L;
lipase: 186 U/L; triglyceride: 149 mg/dL; and calcium:
10.0 mg/dL. Abdominal computerized tomography (CT)
revealed extensive accumulation of extrapancreatic fluid
along with peripancreatic fatty infiltration, which is typi-
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9.3 cm

sociated with fatal complications, with a reported mortality of approximately 17%-67%[9,10]. Such poor prognosis
can be attributed to the high possibility of bleeding or
sepsis induced by necrosis in peripancreatic tissues and
vessels caused by activated pancreatic enzymes mediated
by bacteria in the colon[3].
A CT colonography, performed with water-soluble
contrast agents, is a relatively safe and conventional
method to diagnose pseudocystocolic fistulas[1]. However,
because colonography has low sensitivity in detecting
a fistulous tract compared with ERCP, it is no longer
widely used[11]. Diagnosis can also be achieved using a
radiograph obtained after contrast agent injection via a
nasocystic drainage catheter or percutaneous catheter
inserted for pseudocyst drainage[10,12]. With the recent
advent of medical imaging technologies, noninvasive
radiologic modalities, such as abdominal CT or magnetic
resonance imaging, have also been used for diagnosis[10,13].
In the present case, the final diagnosis was made based
on colonoscopic findings under the impression of a
pseudocyst-associated fistula in the right side of the colon, as determined by a 64-channel multidetector CT.
In the past, surgical interventions, such as debridement, wide drainage or externalization of the fistula via
a temporary colostomy, were the treatment of choice
for pseudocystocolic fistulas[5]. Recent reports, however,
have described cases where large fistulas were successfully treated using endoscopic tools, such as an endoloop,
clips, and fibrin glue[6], or fibrin glue alone to treat small
fistulas[14]. Indications for such nonsurgical treatments
have not yet been clearly established. Although endoscopic treatments are considered for patients with welldefined pseudocysts that have been complicated by infection, close follow-up and repetitive interventions may be
needed and surgical treatments are recommended when
sepsis cannot be controlled[5]. Because the patient in
the case described herein had a well-defined pseudocyst
with non-life-threatening conditions and a small fistula
opening, we chose to treat the patient with a PEG solution. The patient’s symptoms and laboratory findings
improved after administration of the PEG solution during the colonoscopy. The bowel-cleansing regimen was
continued alongside antibiotic therapy without the need
for any invasive treatment.
Complete recovery of a pseudocystocolic fistula
can be confirmed by the disappearance of the pseudo-

Figure 3 Fistula opening identified by colonoscopy. There was a fistular
opening (arrow) that surrounded edematous and hyperemic mucosa at the hepatic flexure.

reduced to approximately 5.3 cm, air was still present inside. Thus, fasting and the bowel-cleansing regimen were
continued for an additional 3 wk.
After the 3 wk, the patient resumed a normal diet and
was discharged from the hospital in good health, without
aggravation of the symptoms. After 3 mo, a follow-up
colonoscopy confirmed complete disappearance of the
fistula. After 6 mo, a CT confirmed the complete disappearance of the pseudocyst. The patient is currently under outpatient follow-up with subclinical conditions.

DISCUSSION
A pseudocyst, a complication of acute pancreatitis, tends
to rupture in the abdominal cavity or form a fistula in the
gastrointestinal tract. Pseudocysts occur most frequently
in the stomach, accounting for approximately one-third
of all cases, followed by the colon and duodenum[8]. The
mechanism underlying fistula formation is thought to be
due to elevated internal pressure from fluid accumulation
within the pseudocyst and proteolytic enzymes within the
fluid that invade adjacent organs or vessels, inducing ischemic changes that enable penetration of the walls of the
most vulnerable organs and formation of a fistula[8]. Most
pseudocystoenteric fistulas that form in the upper gastrointestinal tract can be treated conservatively and have
a relatively good prognosis. In contrast, fistulas that form
in the colon rarely heal spontaneously and tend to be as-
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Figure 2 A fistula and a pseudocyst identified
through computerized tomography. A: There
was a fistula in the right side of the colon (yellow
circle); B: There was a pseudocyst approximately
9.3 cm long (demarcated by double-headed arrow) that contained air.
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cell (WBC) count and C-reactive protein (CRP) value were decreased. After the initial bowel cleanse was stopped, we observed an elevated WBC count and CRP
level. The bowel cleanse was continued until 6 wk after admission. Adm: Admission; NPO: Nil per os; TPN: Total parenteral nutrition.
fistula can be treated by inducing spontaneous drainage to the colon through
bowel cleansing, without additional surgical intervention or fistula closure.

cyst and fistula with a follow-up CT scan and improved
clinical symptoms in the patient[4-6,12]. In this case, the
complete disappearance of the fistula was confirmed by
follow-up colonoscopy performed 3 mo after treatment.
The disappearance of the pseudocyst was confirmed by
CT imaging, 6 mo after the patient was admitted.
The present case indicates that when the fistula size
is small and the patient’s overall health status is good, a
pseudocystocolic fistula can be treated by inducing spontaneous drainage to the colon through a bowel-cleansing
regimen, without additional surgical intervention or fistula closure.

Peer review

This case report by Kwon et al of a 76-year-old woman presented with acute
pancreatitis and as a complication pseudocysttocolic fistula was successfully
treated with antibiotics and 3-wk bowel cleansing using polyethylene glycol
solution. The disappaearance of the pseudocyst and fistula was confirmed by
abdominal CT scan and colonoscopy.
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side of the colon.

4

Differential diagnosis

Abdominal computerized tomography (CT) was performed to identify the cause
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Core tip: Acute mediastinitis is a rare complication of
pancreatitis. This case presents acute mediastinitis arising from recurrent pancreatitis that improved after surgical mangement.
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Koo HS, Park JH, Pyo JS, Kim JY, Choi IS. Acute mediastinitis
arising from pancreatic mediastinal fistula in recurrent pancreatitis.
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INTRODUCTION
Acute mediastinitis is a fatal disease commonly caused
by esophageal perforation and surgical infection. In rare
cases, descending necrotizing pancreatitis can originate
from oral cavity and pharynx infection[1-3], while mediastinitis secondary to pancreatitis is very rare[4]. Common
thoracic complications of pancreatitis are pleural effusion and pneumonia[5,6]. Rare complications can include
pancreaticopleural fistula with massive pleural effusion or
hemothorax[7,8], mediastinal pseudocyst with pneumonia,
pleural effusion[9-11] and cardiac tamponade[12,13]. Acute
mediastinitis has not been reported as a thoracic complication of pancreatitis. Here, we report a rare case of
acute mediastinitis with long fistula from the pancreatic
tail to mediastinum that recovered after fistula resection.

Abstract
Acute mediastinitis is a fatal disease that usually originates from esophageal perforation and surgical infection. Rare cases of descending necrotizing mediastinitis
can occur following oral cavity and pharynx infection or
can be a complication of pancreatitis. The most common thoracic complications of pancreatic disease are
reactive pleural effusion and pneumonia, while rare
complications include thoracic conditions, such as pancreaticopleural fistula with massive pleural effusion or
hemothorax and extension of pseudocyst into the mediastinum. There have been no reports of acute mediastinitis originating from pancreatitis in South Korea. In
this report, we present the case of a 50-year-old female
suffering from acute mediastinitis with pleural effusion
arising from recurrent pancreatitis that improved after
surgical intervention.
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CASE REPORT
A 50-year-old female visited a local medical center with
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Figure 1 Chest computed tomography of the patient. The black arrow
indicates mediastinitis with fat lysis due to pseudocyst rupture. The white arrow
indicates loculated effusion in the right anterior paramediastinal space. The
black arrowhead indicates pleural effusion and the white arrowhead indicates
pneumonic infiltration of the paracardiac area.

Figure 3 Endoscopic retrograde cholangiopancreatography of the patient.
The white arrow indicates that the guide wire did not pass through the midpancreatic area.

A chest radiograph on admission showed right lung
field haziness subsequently eliminated as pneumonia.
Chest CT (Figure 1) revealed mediastinitis with fat lysis
due to pseudocyst rupture (black arrow), loculated effusion at the right anterior paramediastinal space (white arrow), pleural effusion (black arrowhead), and pneumonic
infiltration of the paracardiac area (white arrowhead). A
contrast study of the esophagus excluded the possibility of esophageal perforation. Biochemistry from a right
thoracentesis revealed a highly elevated amylase level at
83495 IU/mL. These results suggested mediastinitis and
loculated effusion of pancreatic etiology. To confirm the
relationship between the pancreas and mediastinum, we
performed magnetic resonance cholangiopancreatography (MRCP). MRCP showed an 8-mm pseudocyst at the
pancreatic tail connected with the distal pancreatic duct
(arrow). This pseudocyst communicated with another 2.6
cm pseudocyst in the right paraesophageal area. This second pseudocyst was connected with the mediastinum, as
indicated by the arrowhead (Figure 2).
An abdominal CT scan did not reveal severe inflammation around the pancreas. We attempted to insert a
pancreatic duct stent by endoscopic retrograde cholangiopancreatography (ERCP). However, due to severe stenosis in the middle pancreatic duct, we could not insert
the stent into the pancreatic duct (Figure 3). We located a
5-Fr pig-tail catheter at the proximal pancreatic duct and
tried conservative therapy with octreotide. However, the
laboratory findings and symptoms of the patient did not
improve. Ten days after ERCP, surgery was performed
and the operative findings included severe adhesion due
to chronic pancreatitis at the distal pancreas and stomach
with fistula formation caused by severe adhesion and
pseudocyst rupture. Adhesiolysis and fistula resection
were performed (Figure 4). A follow-up chest CT scan
after surgery showed complete recovery of the mediastinitis. The patient remained under observation in the outpatient department of our hospital.

Figure 2 Magnetic resonance cholangiopancreatography revealed an
8-mm pseudocyst at the pancreatic tail connected with the distal pancreatic duct (arrow). This pseudocyst communicated with another 2.6-cm pseudocyst in the right paraesophageal area. This second pseudocyst ruptured at the
paraesophageal hiatus and extended to the right paracardiac area in the right
middle mediastinum (arrowhead).

hemoptysis, cough and chest pain that had lasted for 3 d.
Chest computed tomography (CT) was used to diagnose
a mediastinal mass with invasion of the right middle lung
and pleural thickening. She was transferred to our hospital and admitted to our emergency department. She had
a history of daily alcohol intake equivalent to 1-2 bottles
of hard liquor and she had suffered from recurrent acute
pancreatitis and pseudocysts since 2008.
On physical examination, the patient appeared acutely
ill with a clear mental status. She was not febrile and
had stable vital signs including blood pressure, 130/80
mmHg; pulse rate, 120 beats per minutes; respiratory rate,
25/min; and body temperature, 36.5 ℃. Breath sounds
on the right of the chest were decreased, and crackle
sounds were present. Laboratory tests showed leukocytosis with a left shift; white blood cell (WBC), 14400/mm3;
neutrophils, 78.0%; hemoglobin, 11.6 g/dL; platelet
count, 434000 mm3. Blood chemistry showed elevated
serum amylase (197.6 IU/L) and lipase (169.0 IU/L) with
a normal liver panel and normal electrolyte levels.
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The general etiology of acute mediastinitis includes
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Figure 4 Laparoscopic distal pancreatectomy revealed severe adhesion due to chronic pancreatitis at the distal pancreas and stomach. Fistula formation
and pseudocyst rupture were seen. Adhesiolysis and fistula resection were performed.

esophageal rupture and complications of thoracic operation, although bacterial infection of the oral and pharyngeal cavity may be rare causes that can lead to a fatal
clinical course due to conditions such as septic shock[1-3].
Other reports describing mediastinitis secondary to pancreatitis have determined that it was accompanied by bacterial infection and the primary treatment was antibiotics
with surgical drainage of the infected mediastinum[3,14].
In contrast, our patient had no abnormal findings on
the esophagogram and no retrograde bacterial infection
though the fistula tract. The patient suffered from chemical mediastinitis, rather than infectious mediastinitis, and
the primary treatment was fistula resection instead of
antibiotics.
The pathophysiology of this patient’s condition was
similar to internal fistula. The fistulous tract passes either
through the aortic or esophageal diaphragmatic orifices
or directly through the diaphragm. If pancreatic duct
disruption occurs anteriorly and is not walled off, a pancreatic-peritoneal fistula will develop, manifesting with
ascites. If the disruption develops posteriorly, the pancreatic juice will flow into the retroperitoneal space and
may dissect through the aortic or esophageal hiatus into
the mediastinum to form a pleural fistula or present as a
mediastinal pseudocyst, which ruptures into the pleural
cavity and forms a pleural fistula[15].
In this case, chronic recurrent pancreatitis produced
multiple pseudocysts that communicated with long fistula
in a manner similar to a tunnel. We postulated that acute
mediastinitis occurred because of continuous pancreatic
juice leakage through the fistula. Most of the pancreaticopleural fistula patients are admitted to the hospital with
respiratory symptoms since common complaints include
dyspnea, chest pain, cough, sputum and fever[7]. Analysis
of internal pancreatic fistula reports from 1990 to 2004
revealed that 84% of patients had a history of chronic
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alcoholic use, 74% had a past history of pancreatitis
and 81% were male. The most common symptom was
dyspnea, in 70% of patients. Other common complaints
were chest pain and cough in 30% and 22% of patients,
respectively[16]. Thus, before diagnosing a pancreatic form
of the disease, patients might undergo respiratory testing, which could delay the diagnosis and contribute to the
high mortality and morbidity.
Our case was a female who suffered from coughing with hemoptysis during the initial stage and she had
nearly stopped drinking due to chronic pancreatitis. A
chest imaging study showed a mass-like lesion at the
mediastinum with pneumonia. Thus, the patient was admitted to the respiratory division and later transferred to
the gastroenterology division. Thoracentesis and body
fluid analysis are important in evaluating the etiology of
this condition[3,5,7,8]. Pancreatic pleural effusion originating
from pancreatitis can usually be identified by high levels
of amylase, lipase, and albumin[15]. The patient in our
cases did not have sufficient pleural effusion to suggest
pancreatitis, although chest CT showed a specific loculated form of pleural effusion. Analysis of body fluids
showed a high level of amylase indicative of mediastinitis
with pleural effusion secondary to pancreatitis.
MRCP performed an important role in making a
treatment decision in this case[17] because we recognized
that the main pancreatic duct communicated with each
pseudocyst to the mediastinum, which allowed identification of mediastinitis origin. We postulated that the pathophysiology of this mediastinitis was similar to pleural and
peritoneal fistula.
The primary treatment for pancreaticopleural fistula is non-surgical drainage of pleural effusion, fasting,
medications such as octreotide, and pancreatic duct stent
insertion under ERCP. There are some reports that these
types of therapies can result in a complete cure, although
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can delay diagnosis. Acute mediastinitis may require prompt surgical intervention when the response to medical treatment is not sufficient.

recurrence can occur in the presence of distal pancreatic
duct stenosis or a failure of stent insertion. Two reports
have determined that 62% and 69% of pancreaticopleural fistula patients require surgical treatment[16], and two
cases of pancreaticopleural fistula in South Korea resulted in a full recovery after surgical intervention[7,8]. Surgical
treatment can differ depending on location and visualization of the fistula. Generally, a pancreatic tail resection
is performed when the fistula is located at the pancreatic
tail. Pancraticojejunostomy can be performed when the
fistula is at the pancreatic head or when there is proximal
duct stenosis at the pancreatic head. The success rate of
surgery was reported to be 80%-95%[16]. In this case, we
initially attempted medical intervention; however, due
to severe stenosis of the mid-portion of the pancreatic
duct, we did not insert a guiding wire. After inserting the
stent in the proximal pancreatic duct, we proceeded with
medical therapy. However, serum amylase levels remained
elevated and the patient’s symptoms did not improve,
which led to surgical treatment. Following pancreatic tail
and pancreatic-mediastinal fistula resection, follow-up
chest and abdominal CT showed near-total recovery.
In conclusion, acute mediastinitis is a rare complication of pancreatitis. The primary indicators are respiratory symptoms such as hemoptysis and cough, which
delay the diagnosis. In the absence of bacterial infection,
physicians should consider stent insertion and conservative therapy as the primary treatment, although rapid
progression of acute mediastinitis may require prompt
surgical intervention when the response to medical treatment is not sufficient.

Peer review

This paper presents a rare case of acute mediastinitis that is a complication
of pancreatitis with long pancreatic mediastinal fistula that needs surgical
intervention.
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was noted in the surgical specimen. The other three
patients did not undergo additional surgery, either because of severe comorbidity or their refusal to undergo
operation, but were subjected to medical follow-up.
None of the ESD-treated patients reported local recurrence or distant metastases during the 27-32 mo of
follow-up after ESD.
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Core tip: The present case studies indicate that treatment of Epstein-Barr virus (EBV)-associated early
lymphoepithelioma-like gastric carcinoma (LELC) by
endoscopic submucosal dissection (ESD) might have favorable long-term outcomes, despite deep submucosal
invasion of tumor cells. Therefore, a conservative management strategy without additional surgery might be
considered for EBV-positive early LELC with submucosal
invasion treated by ESD, especially in patients with severe comorbidity and high operative risk.

Abstract
Epstein-Barr virus (EBV)-associated lymphoepitheliomalike gastric carcinoma (LELC) is characterized by a lower
lymph node (LN) metastasis rate and a higher survival
rate than other forms of gastric cancer. Although current prognosis for LELC is favorable, the most common
approach is radical gastrectomy involving an extensive
D2 lymph node dissection. Here, we report four cases
of EBV-associated early LELC that were treated by an
alternative approach, endoscopic submucosal dissection
(ESD). The long-term outcome of this procedure is discussed. All patients were treated by ESD en bloc , and
all ESD specimens showed tumor-free lateral resection
margins. None of the lesions showed lymphovascular
invasion. A pathological examination of ESD specimens
revealed submucosal invasion of more than 500 μm in
all four cases. One patient underwent additional radical
surgery post-ESD; no residual tumor or LN metastasis
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INTRODUCTION
Lymphoepithelioma-like gastric carcinoma (LELC) is a
rare variant of gastric cancer (GC), constituting 1%-4%

345

February 8, 2015|Second Edition|

Lee JY et al . Gastric LELC treatment by ESD

A

B

C

D

Figure 1 Endoscopic and pathological features of early
lymphoepithelioma-like gastric carcinoma treated by
endoscopic submucosal dissection (Case 1). A: White
light endoscopy image shows early lymphoepithelioma-like
gastric carcinoma (LELC) with surface hyperemia; B: Image of the same sample after treatment with indigocarmine
dye; C: Photomicrograph of LELC shows dense lymphocytic
infiltration and a pushing margin (HE, × 50); D: Photomicrograph of Epstein-Barr virus-encoded RNA detected by in
situ hybridization (× 50). Note the positive staining localized
specifically to the nuclei of tumor cells, while no signal can
be seen in the lymphocytes.

of all GCs[1,2]. More than 80% of the reported LELC
cases are associated with an Epstein-Barr virus (EBV)
infection. LELC is characterized by (1) a well-defined
tumor margin; (2) dense lymphocytic infiltration, with the
number of infiltrating lymphocytes exceeding the number of tumor cells; (3) indistinct cytoplasmic borders and
a syncytial growth pattern with poorly formed glandular
structures; and (4) lack of desmoplasia[3]. When compared to other forms of GC, LELC cases have shown a
favorable prognosis, especially those involving an EBV
infection[2-5]. This phenomenon could be due to the lower
propensity of EBV-associated GC cells invading adjacent
lymph nodes (LNs). However, despite the low rate of LN
metastasis and a favorable prognosis, current treatment of
LELC involves a radical gastrectomy procedure accompanied by extensive D2 LN dissection. Nakamura et al[4] reported that the 5-year survival rate of LELC and conventional
adenocarcinoma patients undergoing surgical treatment
was 84% and 58%, respectively. Few studies have focused
on the outcomes of alternative therapeutic strategies for
LELC, such as endoscopic submucosal dissection (ESD).
Here, we report the long-term outcomes of four cases of
EBV-associated early LELC treated with ESD.

LB was a 1.0 cm large round, mucosal elevation that
displayed a central ulceration. The pathological examination of specimens collected by forceps biopsy of both
lesions revealed them to be moderately differentiated
adenocarcinomas. A similar biopsy from background mucosa identified the presence of chronic atrophic gastritis
and Helicobacter pylori (H. pylori) infection. No significant
enlargement of the LN was detected by a computed tomography (CT) scan of the abdomen. Therefore, ESD
was performed on both lesions en bloc.
Pathological analysis of the ESD specimen showed
that the HB lesion was a 1.6 cm large EBV-positive
LELC invading the submucosal layer to a depth of 1800
μm (Figure 1C and D). The LB lesion was characterized
as a 0.8 cm large, moderately differentiated adenocarcinoma confined within the mucosa layer. Neither lesion
displayed lymphovascular invasion. The resection margins
of both lesions were tumor-free. Since the LELC lesion
showed deep submucosal invasion (1800 μm), the patient
underwent total gastrectomy following ESD. No residual
tumor or LN metastasis was observed in the surgical
specimen after completion of the surgical treatment. In
addition, no signs of recurrence were detected during the
first 48 mo of follow-up post gastrectomy.

CASE REPORT

Case 2
A 65-year-old man was referred to our hospital due to an
incidentally found early GC on screening EGD. A second
EGD performed in our hospital revealed slightly elevated
2.0 and 1.0 cm large lesions in the LB (Figure 2A) and
mid body (MB) of the stomach, respectively. Analysis
of specimens collected by forceps biopsy of the LB and
MB lesions enabled classification of the two lesions as
a moderately differentiated adenocarcinoma and a high-

Case 1
A 63-year-old man reporting poor oral intake underwent
esophagogastroduodenoscopy (EGD) to diagnose the
cause of his condition. The EGD resulted in the detection of two tumorous lesions in the high body (HB) and
low body (LB) of the stomach. The tumor in the HB
was a 2.0 cm large round, elevated lesion that displayed
surface hyperemia (Figure 1A and B). The lesion in the
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Figure 2 Endoscopic and pathological features of
early lymphoepithelioma-like gastric carcinoma
treated by endoscopic submucosal dissection (Case
2). A: White light endoscopy image shows a slightly
elevated lesion with surface hyperemia; B: Appearance
of the iatrogenic ulcer after ESD; C: Photomicrograph
of lymphoepithelioma-like gastric carcinoma showing
a dense infiltration of lymphocytes in the tumor stroma
(HE, × 50); D: In situ hybridization of Epstein-Barr virusencoded RNA in carcinoma cells (× 50).

grade dysplasia, respectively. A similar pathological review
of the background mucosa identified the presence of
chronic atrophic gastritis and H. pylori infection. CT scan
of the abdomen detected no definite enlargement of the
LNs. ESD was thus performed on both lesions en bloc,
and ESD specimens were further examined. Consequently, the LB lesion was described as a mixture of a 1.8 cm
large well-differentiated adenocarcinoma within the mucosa layer, and a 0.6 cm large EBV-associated LELC with
submucosal invasion of up to 1800 μm (Figure 2C and D).
The MB lesion was characterized as a 0.8 cm large highgrade dysplasia. Neither lesion displayed lymphovascular
invasion. The resection margins of both lesions were
tumor-free. To treat the deep submucosal invasion of the
LELC tumor, an additional radical surgery accompanied
by LN dissection was recommended. However, the patient refused to undergo another operation, but requested
medical follow-up. During the 32 mo of follow-up after
ESD, no signs of local recurrence or distant metastases
were found.

could be an undifferentiated carcinoma. Chronic atrophic
gastritis was found in the background mucosa. Unlike
the previous cases, H. pylori infection was not detected.
Results from the CT scan of the abdomen were inconclusive. To obtain a definite pathological diagnosis, ESD
was performed en bloc (Figure 3C). Analysis of the ESD
specimen showed a 1.8 cm large EBV-positive LELC
invading the submucosal layer to a depth of 2500 μm
(Figure 3D-F). No lymphovascular invasion was detected.
Resection margins of the lesion were found to be tumorfree. Due to the lesion’s deep submucosal invasion, an
additional radical surgery along with LN dissection was
recommended. However, the patient refused to undergo
another operation, but did agree to medical follow-up.
During this 28-mo period following ESD, neither EGD
nor abdominal CT scan detected signs of local recurrence or distant metastases.
Case 4
An 84-year-old man underwent EGD as part of a regular
check-up. He had received concurrent chemoradiotherapy for treating a marginal zone B cell lymphoma of the
hard palate two years ago, and was in complete remission
at the time of the EGD. The EGD revealed a 1.5 cm
large reddish and slightly depressed lesion in the cardia
(Figure 4A and B), later characterized to be a moderately
differentiated adenocarcinoma based upon examination
of specimens collected by forceps biopsy. Chronic atrophic gastritis, but no H. pylori infection, was detected in
the background mucosa. Abdominal CT scan identified
no definite enlargement of the LNs. The patient was
treated by ESD en bloc. Pathological analysis of the ESD
specimen indicated the lesion was a 2.2 cm large EBV-

Case 3
A 74-year-old man underwent EGD as part of a routine
check-up. A 1.5 cm large, slightly elevated lesion with
central dimpling was detected in the LB of the stomach.
The lesion was covered with normal-looking mucosa and
mimicked a subepithelial tumor (Figure 3A). Endoscopic
ultrasound (EUS) revealed a homogeneous hypoechoic
lesion growing from the muscularis mucosa layer, which
also seemed to invade into the thickened submucosa
(Figure 3B). Pathological examination of specimens collected by forceps biopsy identified a few markedly atypical cells in the submucosa, suggesting that the lesion
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Figure 3 Endoscopic and pathological features of early lymphoepithelioma-like gastric carcinoma (mimicking a subepithelial tumor) treated by endoscopic
submucosal dissection (Case 3). A: White light endoscopy image shows early lymphoepithelioma-like gastric carcinoma (LELC) mimicking a subepithelial tumor; B: Endoscopic ultrasound image shows a homogeneous hypoechoic lesion growing from the muscularis mucosa. Invasion of this lesion into the thickened submucosa layer can
also be seen; C: Appearance of the iatrogenic ulcer after endoscopic submucosal dissection; D: Photomicrograph of LELC shows a dense infiltration of lymphocytes in the
tumor stroma (HE, × 50); E: Nests of tumor cells separated by a dense infiltration of lymphocytes (HE, × 400); F: In situ hybridization of Epstein-Barr virus-encoded RNA
in carcinoma cells (× 50).
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Figure 4 Endoscopic and pathological features
of early lymphoepithelioma-like gastric carcinoma treated by endoscopic submucosal dissection (Case 4). A: White light endoscopy image
shows a reddish and slightly depressed lesion in
the cardia; B: Image of the same sample after treatment with indigocarmine dye; C: Photomicrograph
of lymphoepithelioma-like gastric carcinoma shows
dense lymphocytic infiltration and a pushing margin
(HE, × 4); D: Photomicrograph of Epstein-Barr virus
(EBV)-encoded RNA detected by in situ hybridization (× 50).
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associated LELC, with submucosal invasion of up to
2300 μm (Figure 4C and D). While lymphovascular invasion was not observed, the deep resection margin of the
lesion was found to be invaded by tumor cells; the presence of a marked cautery artifact was also noted. Hence,
an additional gastrectomy procedure was considered.
However, the patient’s old age and poor pulmonary function (with forced expiratory volume of 1.09 L) complicated the radical surgery option, and after consulting with
the patient the approach was decided against. Instead, the
patient was closely monitored by EGDs and abdominal
CT scans. During the 27 mo of follow-up after ESD, no
signs of local recurrence or distant metastases were detected.

muscularis mucosa. This hypoechoic lesion might correspond to the lymphoid stroma composed of carcinoma
cells and infiltrating lymphocytes. Results from EUS
of Case 3 in our study corroborated the above findings
(Figure 3B). Because of the dense lymphocytic aggregations and scattered foci of subepithelial neoplastic cells in
LELC cases mimicking subepithelial tumors, pathological
diagnosis of cancer using direct tissue sampling methods,
such as fine needle aspiration is challenging. Therefore,
ESD should be considered as a tool for a definite diagnosis and appropriate management of lesions if a lesion
with endoscopic features of subepithelial tumor shows
atypical cells in forceps biopsy specimen and abovementioned findings in EUS.
In summary, our case series shows that ESD treatment of EBV-associated early LELC might have favorable long-term outcomes, despite deep submucosal
invasion of tumor cells. Therefore, a conservative
management strategy without additional surgery might
be considered for EBV-positive early LELC with submucosal invasion treated by ESD, especially in patients
with severe comorbidity or high operative risk. To enable conservative management, intensive medical followup should be performed using EGDs and abdominal
CT scans. One shortcoming of this report is the limited
number of cases; to confirm our findings, data from a
larger number of case studies needs to be collected and
analyzed.

DISCUSSION
ESD is an effective therapeutic strategy for early GC, and
is recognized as the preferred method of treatment in
selected cases. Studies have demonstrated that the en bloc
resection rate of ESD is greater than 90%, regardless of
tumor size, and that the long-term survival rate following
ESD is comparable to that of radical gastrectomy. The
reported rates of postoperative bleeding and perforation
range from 3.4%-7.6% and 1.0%-6.1%, respectively[6].
Few studies to date have examined the long-term outcomes of ESD treatment of early LELC[7,8]; among these,
detailed pathological features of LELC have been described in only one case report. Lee et al[8] reported a case
of EBV-associated LELC with submucosal invasion of
up to 1538 μm, which was completely resected by ESD.
No additional radical surgery was performed. During 24
mo of follow-up using EGD no local recurrence was
detected. Our own cases of EBV-positive LELCs also
showed favorable long-term outcomes following ESD,
despite deep submucosal invasion of more than 500 μm.
This favorable prognosis may be related to a lower propensity of EBV-associated GC to invade adjacent LNs,
perhaps due to the immune response mounted against
EBV proteins expressed by tumor cells[5]. LELC is characterized by a dense infiltration of lymphocytes in the
tumor stroma. This high degree of infiltration could be another reason for the favorable prognosis. Song et al[3] reported that patients with EBV-associated LELC or GC accompanied by a Crohn’s disease-like lymphocyte reaction
show significantly longer overall and disease-free survival
following radical surgery than those with EBV-positive
conventional adenocarcinoma. This in turn strongly suggests the importance of the host’s inflammatory response
in determining the prognosis of EBV-associated GC. Nakamura et al[4] also reported that the 5-year overall survival
rate following surgical treatment is significantly higher in
patients diagnosed with LELC (84%) compared to those
with conventional adenocarcinoma (58%).
The endoscopic features of LELC have not been well
described. Several studies have reported cases of LELC
histology mimicking features of subepithelial tumors[7,9,10].
Although rare, these studies have demonstrated the existence of hypoechoic lesion in the submucosa and the
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Case characteristics

Only one patient underwent esophagogastroduodenoscopy (EGD) to diagnose
the cause of poor oral intake; the other three patients underwent EGD as part
of a routine check-up, and did not display any symptoms requiring examination.

Clinical diagnosis

Since three of the patients were asymptomatic and only one patient complained
of a non-specific symptom, clinical diagnosis of prior to endoscopic submucosal
dissection (ESD) was difficult.

Differential diagnosis

From EGD findings, early gastric cancer (GC) was diagnosed in three cases;
the fourth patient was suspected to have a subepithelial tumor.

Laboratory diagnosis

From the examination of specimens collected by forceps biopsy, three cases
were diagnosed as moderately differentiated adenocarcinomas and one was
described as a condition with few markedly atypical cells in the submucosa.

Imaging diagnosis

No definite enlargement of the lymph nodes was detected in any of the four
cases, according to CT scanning of the abdomen.

Pathological diagnosis

Pathological examination of ESD specimens revealed dense lymphocytic infiltration in the tumor stroma. In situ hybridization detected Epstein-Barr virus
(EBV)-encoded RNA in carcinoma cells.

Treatment

ESD was successfully performed en bloc for all four cases.

Term explanation

LELC is a rare variant of GC characterized by a dense infiltration of lymphocytes in the tumor stroma.

Experiences and lessons

The case series shows that ESD treatment of EBV-associated early LELC
might have favorable long-term outcomes, despite deep submucosal invasion
of tumor cells.
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Peer review

This report will help other clinicians in determining the prognosis of early LELC
with deep submucosal invasion following an ESD treatment. To confirm the findings reported here, information from more case studies needs to be collected
and analyzed.
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Core tip: Primary squamous cell carcinoma of the rectum is a rare malignancy, and the discrete dual lesions
of rectum are even rarer. Our patient is still alive after
surgery as the primary treatment followed by concomitant radiotherapy. It was suggested that surgery
combined with radiotherapy may be an effective treatment strategy for patients with rectal squamous cell
carcinoma, especially for elderly patients who cannot
tolerate chemotherapy.
Original sources: Wang JF, Wang ZX, Xu XX, Wang C, Liu JZ.
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radiotherapy. World J Gastroenterol 2014; 20(14): 4106-4109
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i14/4106.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i14.4106

INTRODUCTION
Colorectal squamous cell carcinoma (SCC) is an extremely
rare malignancy of the gastrointestinal tract. Since more
than 90% of colorectal diseases are adenocarcinomas,
very little information is available in the literature about
the etiology, prognosis and optimal treatment of this malignancy. It was reported that the survival rate of rectal
SCC is by far lower than that of adenocarcinoma[1]. A
multidisciplinary approach has been recommended, and
surgical resection should be performed in patients with localized disease if possible. Neoadjuvant/adjuvant therapy
of rectal cancer can reduce the high risk of locoregional
recurrence. In the present study, we report a case of a primary SCC involving two parts of the rectum, which was
treated surgically followed by adjuvant radiation.

Abstract
Primary squamous cell carcinoma of the rectum is a
rare malignancy, and the discrete dual lesions of rectum are even rarer. There is currently no effective and
satisfactory treatment for this disease. Here we report
a case of an elderly female with bi-primary squamous
cell carcinoma of the rectum treated with radical resection and radiotherapy. The patient is still alive 43
mo after the initial curative resection of the tumor.
We suggest that surgery as the primary treatment followed by concomitant radiotherapy may be an effective protocol for elderly patients with rectal squamous
cell carcinoma.
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Figure 1 Colonoscopy showing an squamous cell carcinoma of the rectum. The tumors are located about 2 cm (A) and 7 cm (B) from the anal verge, respectively.

A

B

C

Figure 2 Pathologic examination found a moderately-poorly differentiated squamous cell carcinoma of the rectum. A, B: A high power view of the squamous
cell carcinoma of the rectum, showing keratin formation (HE stain, × 100); C: Immunohistochemical analysis of the biopsy of the squamous cell carcinoma of the rectum showing positive CK stain.

at the L4/L5 junctions; and the inferior border was at
the lower edge of ischial tuberosity including the surgical scar. The left border and the right border included
a 1.5-cm margin on the pelvic brim. The radiotherapy
doses were specified at the intersection of the central
axis of the beams in the pelvis. The dose of 45 Gy was
delivered to the pelvis in 25 fractions over 5 wk. A daily
dose of 1.8 Gy was given through the AP-PA fields. After the treatment, the patient achieved complete remission confirmed by colonoscopy and computed CT scan
of the chest, abdomen and pelvis during the follow-up.
At the time of writing this report, the patient had survived 43 mo after treatment, with no clinical evidence of
recurrence.

CASE REPORT
A 75-year-old female patient was admitted to the surgical department of our center in March 2010 because
of perianal discomfort and tenesmus for one and half
month. She experienced 2.5 kg weight loss during the
past three months. She is a nonsmoker and does not
drink. Rectal examination revealed a mass of of 1.5 cm
arising 3 cm from the anal edge and another 3.5 cm mass
arising 7 cm from the anal edge (Figure 1). Computed
tomography (CT) scan of the chest, abdomen and pelvis
was negative for distal metastases. The rectal examination was performed using colonoscopy, and biopsies
revealed squamous cell carcinoma of the rectum. She
then underwent combined abdominal perineal resection
of the rectum (Miles operation), and pathologic examination found a moderately-poorly differentiated SCC
of the rectum (Figure 2) infiltrating the serosa into the
soft tissue of the right pelvic cavity. The margins of the
excised tissue were tumor free. Multiple regional lymph
nodes seen in the full-thickness excision of the lesion
revealed no evidence of invasion. The tumor was found
to be T4N0M0 in stage. Postoperatively, the patient was
treated with a megavoltage linear accelerator (6 MV) in
prone position; and a 2-fields technique (AP-PA fields)
was used. The upper border of the radiation field was

WCCR|www.wjgnet.com

DISCUSSION
Squamous cell carcinoma of the rectum is a relatively
rare tumor with a reported incidence of only 0.1%-0.2%
of all rectal tumors[2]. This kind of cancer is definitely
more common in the anus than in the rectum. The
border-line of the two carcinoma types is marked by
the 10-12 mm thin transitional layer of the anus, where
the cylindrical epithelium changes over to the squamous
epithelium[3]. Our case is extremely rare, for the patient
presented two lesions in the rectum, both of which were
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located > 2 cm from the anal edge.
The pathogenesis of these tumors is still unclear.
The most possible assumption is that multipotent basal
cells proliferate to squamous cells, and the presence of
these undifferentiated basal cells at the base of normal
mucosal crypts has been previously demonstrated by
Lorenzsonn et al[4]. Another possible explanation postulates that ectodermal cells may migrate to the rectum
during the embryonic phase and aberrantly proliferate
in response to stimuli[5]. Both theories are based on the
theory of chronic irritation, e.g., by ulcerative colitis[6],
and infection of human papillomavirus (HPV)[7,8], or
other viruses such as human immunodeficiency virus[7,9].
The established criteria for a diagnosis of primary
SCC of the rectum are as follows[5]: (1) metastases from
other sites (e.g., lung SCC) must be ruled out; (2) a squamous cell-lined fistula must not involve the affected
bowel; and (3) an SCC of the anus extending to the rectum must be excluded. Immunochemistry is helpful in
diagnosing SCC using the markers, including cytokeratins AE1/AE3, 34BE12, CK5 and involucrin in order
to differentiate it from other undifferentiated small cell
tumors[10].
The optimal treatment for rectal SCC has not been
well established due to the rarity of the disease. Traditionally, surgical resection of the affected rectum was
considered to be the standard treatment. Local excision
is appropriate in selected cases of stage T1 (invasion to
the mucosa or submucosa) cancers or possibly stage T2
(invasion to the muscularis propria) lesions. It was reported that T2 lesions particularly require close followup, as recurrence after local excision can be as high as
20%[11]. More recently, neoadjuvant radiotherapy (local
control of the disease and downstaging) or adjuvant
chemo- and/or radio-therapy has been advocated as an
alternative primary treatment for SCC with acceptable
local control in about 60% of patients[12-16]. Surgery was
relegated to the role of salvage therapy for cases that
do not respond to radiotherapy[2,3]. However, considering the limited number, the rarity of this condition and
the retrospective nature of the series, large randomized
prospective trials are needed to identify the role of only
chemoradiotherapy. Above all, it is recommended that
surgical resection is the treatment of choice, although
radiation and chemotherapy can be useful in treating
node-positive patients, poorly differentiated cancers
and advanced disease. Due to the relatively high risk of
locoregional recurrence of rectal cancer of T4N0M0
patients, combined adjuvant therapy after surgery was
recommended. However, considering patient’s rejection
of chemotherapy and the poor toleration of the old age
to chemotherapy, we proposed the individualized treatment of radiotherapy after local excision, which yielded
a complete response. The patient remained disease-free
for 43 mo after treatment. The therapeutic approach
with surgery as the primary treatment followed by combined radiotherapy, may be necessary in order to improve the survival and prognosis of patients with local
lesions, especially for those of old age.
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Case characteristics

A 75-year-old female with one and a half month history of perianal discomfort
and tenesmus.

Clinical diagnosis

A 2.5 kg weight loss occurred during the past three months and a tumor was
found in digital rectal examination.

Differential diagnosis

Colon cancer, rectum adenocarcinoma, colorectal polyps.

Laboratory diagnosis

Carcinoembryonic antigen 2.67 μg/L; squamous cell carcinoma (SCC) 13.9
μg/L; blood routine, liver and kidney function tests were within normal limits.

Imaging diagnosis

Rectal examination revealed a mass of 1.5 cm arising 3 cm from the anal edge
and another 3.5 cm mass arising 7 cm from the anal edge.

Pathological diagnosis

Pathology of the surgically resected tissues revealed a squamous cell carcinoma.

Treatment

The patient was treated with combined abdominal-perineal resection of the rectum followed by radiotherapy of totally 4500 cGy in fractions to pelvis.

Related reports

Colorectal SCC is an extremely rare malignancy of the gastrointestinal tract,
and very little information is available in the literature about the etiology, prognosis and optimal treatment of this malignancy.

Experience and lessons

Colorectal SCC is a very rare disease and selection of proper treatment is a
complex process. However, surgical resection and adjuvant radiotherapy can
be considered as a better treatment strategy for patients with early colorectal
SCC, especially for those of old age who cannot tolerate the side effect of chemotherapy.

Peer review

In this work, authors reported a case of a 75-year old female patient with bi-primary squamous cell carcinoma. The patient was treated with a curative surgery,
followed by radiotherapy with a radiation dose of 45 Gy. The study reported
that the patient is no-evidence-disease at the time of writing, 43 months after
treatment. Generally, the work presents an interesting case. However, there are
several weaknesses to be addressed.
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Gastrointestinal stromal tumor of the ampulla of Vater:
A case report
Masayoshi Kobayashi, Nobuto Hirata, So Nakaji, Toshiyasu Shiratori, Hiroyuki Fujii, Eiji Ishii
is surgical resection without rupture of a capsule. If
technically possible, local resection may be considered.
However, when the location of the lesion presents challenges, a pancreatoduodenectomy should be performed
for GIST of the ampulla of Vater.
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Core tip: Gastrointestinal stromal tumor (GIST) usually
develops in the stomach and small intestine, and GIST
of the ampulla of Vater is extremely rare, with only 11
cases reported in the literature. We report a case of
GIST of the ampulla of Vater in a 36-year-old, previously healthy man who presented with a brief loss of
consciousness. A gastroduodenal endoscopy revealed a
submucosal tumor with central ulceration at the ampulla of Vater. Biopsies were collected from the ulcerative
lesion, and the tumor was diagnosed as a GIST. The
patient underwent pancreatoduodenectomy. The operative specimen revealed a 2.2-cm GIST with 1 mitosis
per 50 high-power fields.

Abstract
Gastrointestinal stromal tumors (GISTs) usually develop
in the stomach and small intestine and only rarely occur at the ampulla of Vater, with only 11 cases reported
in the literature. We report a case of a GIST of the
ampulla of Vater. A 36-year-old, previously healthy man
presented with a loss of consciousness lasting a few
minutes. A gastroduodenal endoscopy revealed a submucosal tumor with central ulceration at the ampulla
of Vater. The enhanced computed tomography scan
revealed a smooth-outlined hypervascular solid mass
(24 mm × 30 mm) in the second part of the duodenum. Neither lymphadenopathy nor metastasis was observed. Magnetic resonance cholangiopancreatography
and endoscopic retrograde cholangiopancreatography
showed normal bile and pancreatic ducts. Biopsies were
collected from the ulcerative lesion, and the tumor was
diagnosed as a GIST. A submucosal tumor with central
ulceration may be a characteristic form of GISTs of
the ampulla of Vater, and biopsy studies are useful for
the diagnosing such tumors. The patient underwent
pancreatoduodenectomy, and the operative specimen
revealed a 2.2-cm GIST with 1 mitosis per 50 highpower fields. The gold standard for treatment of GISTs
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INTRODUCTION
The ampulla of Vater can exhibit a variety of neoplasms, such as carcinoma, adenoma, neuroendocrine
tumor, gangliocytic paraganglioma and gastrointestinal
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Figure 3 Enhanced computed tomography scan revealed a smoothoutlined hypervascular solid mass.

Figure 1 A submucosal tumor with central ulceration at the ampulla of
Vater.

consciousness because of the bleeding from the tumor,
which had already ceased spontaneously.
Endoscopic ultrasonography demonstrated a round,
low-echoic mass originating from the muscularis propria
(Figure 2). The enhanced computed tomography (CT)
scan revealed a smooth-outlined hypervascular solid
mass (24 mm × 30 mm) in the second part of the duodenum. Neither lymphadenopathy nor metastasis was
observed (Figure 3). We additionally performed magnetic resonance imaging (MRI) and endoscopic retrograde
cholangiopancreatography (ERCP) to obtain more information about the tumor, especially the relative position
of the mass and the biliopancreatic duct because the
tumor was located at the ampulla of Vater. On MRI, the
mass showed low signal intensity on T1-weighted images
and high signal intensity on T2-weighted images (Figure
4). Magnetic resonance cholangiopancreatography and
ERCP showed normal bile and pancreatic ducts.
Biopsies were collected from the ulcerating lesion.
The microscopic examination revealed a spindle-cell neoplasm, with the tumor cells positive for c-kit and CD34
(Figure 5). Thus, the tumor was diagnosed as a GIST.
The patient then underwent pancreatoduodenectomy. The operative specimen revealed a 2.2-cm GIST
with 1 mitosis per 50 high-power fields, which classified
the patient in the low-risk group, according to the National Institutes of Health (NIH) consensus criteria for
risk stratification of GISTs. There was no lymph node
metastasis. The patient was discharged 18 days after an
uneventful postoperative course and has been doing well,
with no recurrence, during the one-and-a-half years since
the operation.

Figure 2 Endoscopic ultrasonography revealed a round, low-echoic
mass.

stromal tumor (GIST). GISTs are mesenchymal tumors
of the gastrointestinal tract that express the tyrosine kinase receptor and originate from the interstitial cells of
Cajal. The majority of GISTs are located in the stomach
(60%-70%) and the small intestine (20%-25%), with only
4% occurring in the duodenum[1,2]. Cases of GIST affecting the ampulla of Vater are extremely rare, with only
eleven cases described in the literature[1-11]. We report a
case of GIST of the ampulla of Vater that was discovered because of loss of consciousness.

CASE REPORT
A 36-year-old, previously healthy man presented with
loss of consciousness lasting a few minutes. On admission, his blood pressure was 116/59 mmHg, heart rate
was 85 beats/min, and temperature was 36.5 ℃. A physical examination revealed mild anemia of the palpebral
conjunctivae. The peripheral blood cell count indicated
anemia with a hematocrit of 24.5%. The liver and renal
function tests were normal. The levels of serum tumor
markers, including carcinoembryonic antigen and carbohydrate antigen 19-9, were within normal limits.
A gastroduodenal endoscopy showed a submucosal
tumor with central ulceration at the ampulla of Vater
(Figure 1). Because there were small amounts of blood
around the tumor, we considered that the patient had lost
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DISCUSSION
GISTs are mesenchymal tumors of the gastrointestinal
tract that express the tyrosine kinase receptor and originate from the interstitial cells of Cajal. The majority of
GISTs are located in the stomach (60%-70%) and the
small intestine (20%-25%), and only 4% of GISTs occur in the duodenum[1,2]. GIST of the ampulla of Vater
is extremely rare. There are only eleven cases described
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Figure 4 Mass showed low signal intensity on T1-weighted images (A) and high signal intensity on T2-weighted images (B).

A

B

C

Figure 5 Microscopic examination revealed a spindle-cell neoplasm (A, hematoxylin and eosin, × 200), and the tumor cells were positive for c-kit (B, × 200)
and CD34 (C, × 200).

Table 1 Reported cases of gastrointestinal stromal tumor of the ampulla of Vater
Age (yr)

Gender

Symptoms

Size (cm)

Biopsy

Surgery

Ref.

Year

83
59
55
57
69
44
65
44
68
37
77

Female
Male
Female
Male
Male
Male
Female
Male
Female
Female
Male

Jaundice
Epigastric pain
Melena
Melena
Weight loss
Jaundice
Jaundice
Weight loss
Melena
Pallor

3.2
7.6
4.5
2.6
3.0
9.0
6.0
8.0
4.5
5.5
4.0

GIST
GIST
Negative
GIST
GIST
Mesenchymal tumor
GIST
GIST

PD
PD
PD
Local resection
PD
PD
Local resection
PD
PD
PD

[11]
[10]
[9]
[8]
[7]
[6]
[5]
[2]
[4]
[1]
[3]

2012
2010
2009
2007
2007
2007
2006
2005
2004
2004
2001

GIST: Gastrointestinal stromal tumor.

in the literature according to a Medline search (Table 1)
using the key words “ampulla of Vater” and “gastrointestinal stromal tumor”. The patients in the published
reports were seven men and four women between 37
and 83 years of age. Our case was the youngest among
these. Almost all cases exhibited certain symptoms, such
as abdominal pain, jaundice, and melena. The tumor size
ranged from 2.6-9 cm. Eight of the eleven cases showed
a submucosal tumor with central ulceration, which may
be a characteristic form of GISTs of the ampulla of
Vater. In six cases, the diagnosis of GIST was made by
the study of biopsies collected endoscopically from the
ulcerating lesions. Although GISTs are submucosal tu-
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mors, biopsy studies are useful for GIST of the ampulla
of Vater because the tumor cells are exposed at the ulcerating lesions.
The differential diagnosis may include neuroendocrine
tumor, gangliocytic paraganglioma, and intra-ampullarytype carcinoma, and there are also a few case reports of
leiomyoma and leiomyosarcoma. In cases of neuroendocrine tumor, gastroduodenal endoscopy typically reveals
a yellowish submucosal tumor with dilated vessels and
erosion on the surface. Endoscopic ultrasonography
demonstrates a low-echoic mass originating from the
second/third layer. The diagnostic rate of biopsy is as
low as 14%[12], and some reported cases were diagnosed
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Clinical diagnosis

by endoscopic ultrasonography fine needle aspiration[13].
In cases of gangliocytic paraganglioma, gastroduodenal
endoscopy reveals a submucosal tumor with erosion
and ulceration on the surface, located near the ampulla
of Vater. By endoscopic ultrasonography, the tumor
can typically be visualized as well circumscribed, located
in the submucosal layer, and involving the muscularis
propria. In cases of intra-ampullary-type carcinoma, gastroduodenal endoscopy reveals an enlarged papilla, and
endoscopic ultrasonography shows an irregularly shaped
low-echoic mass. Given these characteristics, a diagnosis
can be reached by performing gastroduodenal endoscopy
and endoscopic ultrasonography.
We cite this case as GIST of the ampulla of Vater
because the GIST was macroscopically located at the
ampulla of Vater. By definition, the ampulla of Vater is a
field that is anatomically surrounded by the sphincter of
Oddi. Therefore, GISTs of the ampulla of Vater should
arise from the sphincter of Oddi based on the anatomical
definition. In the case presented in this report, the GIST
pathologically arose from the duodenal muscularis; of the
reported ten cases, none of the reports mentioned the
sphincter of Oddi. It is noteworthy to consider whether
GISTs arising from the sphincter of Oddi actually exist.
When GISTs of the ampulla of Vater are encountered,
the relationship between the GISTs and the sphincter of
Oddi is important to assess.
Among the ten patients who underwent surgery, eight
cases involved pancreatoduodenectomy, and two were local resections. GISTs rarely metastasize to regional lymph
nodes. There is only one reported GIST case with lymph
nodes metastasis, and this particular patient also had liver
metastasis[2]. The gold standard for GIST treatment is
surgical resection without rupture of the tumor capsule.
If technically feasible, local resection may be considered.
However, when the location of the lesion presents associated difficulties, a pancreatoduodenectomy should be
performed for GIST of the ampulla of Vater.
In general, adjuvant therapy with a tyrosine kinase
inhibitor is recommended for patients with high-risk tumors, i.e., a tumor size > 10 cm, mitotic count > 10/50
HPF, and tumor rupture. However, no clear consensus
exists regarding the cutoff that should be used to select
patients for adjuvant therapy. In our case, the patient underwent no adjuvant therapy because he was in the lowrisk group according to the NIH consensus criteria for
risk stratification of GISTs. However, GISTs located at
nongastric sites are associated with less favorable outcomes than are stomach GISTs. The patient in this case
report has been doing well without recurrence during the
one-and-a-half years since surgery, and we will continue
to monitor him with a strict follow-up schedule.

Physical examination showed mild anemia of the palpebral conjunctivae.

Differential diagnosis
Gastrointestinal bleeding.

Laboratory diagnosis

The peripheral blood cell count showed anemia with a hematocrit of 24.5%; the
liver and renal function tests were normal.

Imaging diagnosis

Gastroduodenal endoscopy showed a submucosal tumor with central ulceration
at the ampulla of Vater.

Pathological diagnosis

Biopsies collected from the ulcerating lesion revealed a spindle-cell neoplasm
and tumor cell positivity for c-kit and CD34.

Treatment

The patient underwent pancreatoduodenectomy.

Related reports

Gastrointestinal stromal tumor (GIST) of the ampulla of Vater is extremely rare,
with only 11 cases reported in the literature.

Experiences and lessons

This case report illustrates one of the rare causes of gastrointestinal bleeding;
moreover, GIST of the ampulla of Vater can cause certain symptoms, such as
abdominal pain, jaundice, and melena.
Peer review
This article reports a rare case of a GIST of the ampulla of Vater.
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Leptomeningeal carcinomatosis as the initial manifestation
of gastric adenocarcinoma: A case report
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Ye-Feng Cai
examination and provides cues to track the primary
tumor. Endoscopic examinations are crucial to confirm
the presence of gastric cancer, and imaging studies, especially gadolinium-enhanced magnetic resonance imaging of the brain, are sometimes helpful
in diagnosis. Thus far, there is no standard therapy
for LMC, and despite all measures, the prognosis of
the condition is extremely poor. Here, we report on
the clinical features and diagnostic procedures for
a patient with occult gastric cancer with Bormann
type Ⅰ macroscopic appearance and poor differentiation in pathology, who presented with LMC-induced
neurological symptoms as the initial clinical manifestation. Additionally, we review the similar cases
reported over the past years, making comparison
among cases in order to provide more information for
the future diagnosis.
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Core tip: Here we report on a patient, initially and
alone, presented with neurological symptoms and signs
without any clues indicating gastric cancer. Evidence
shows that the tumor directly spread solely to the
brain without involvement of any other organs or tissues. How do we make an accurate and rapid diagnosis? cerebral spinal fluid cytological studies play a key
role in diagnosis, finding malignant cells that originate
from epithelial cells. A gastroscopic examination was
performed, revealing a tumor in the gastric antrum
which was classified as Bormann type Ⅰ in macroscopic
appearance, a rare type in Bormann classification,
however, with poor differentiation in pathology. This
patient survived for 4 mo without treatment. It is unclear whether this particular form of metastasis affects
clinical outcomes.

Abstract
Leptomeningeal involvement is usually reported as
a secondary event in advanced gastric carcinoma.
Leptomeningeal carcinomatosis (LMC), as the initial manifestation of asymptomatic gastric cancer, is
exceedingly rare with only a few cases reported in
recent years. The presenting neurologic symptoms
include headache, vomiting and seizures and are usually clinically atypical. The diagnosis of LMC is made
via identification of malignant cells that originate from
epithelial cells in the cerebrospinal fluid by cytological
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INTRODUCTION
Gastric cancer-induced leptomeningeal carcinomatosis
(LMC) is less common; its incidence is only 0.14%-0.24%
among all gastric cancers[1-3]. In very rare cases, LMC
presents as the initial manifestation of an asymptomatic
gastric adenocarcinoma where metastasis to the peritoneum and liver generally occur first. Herein, we report a
case of LMC as the initial manifestation of a Bormann
type Ⅰ gastric adenocarcinoma with poor differentiation
in pathology. The clinical features of this case and appropriate diagnostic procedures are discussed.

Figure 1 Sagittal magnetic resonance imaging with a T1-weighted
gadolinium-enhanced sequence. Arrows show linear and punctiform contrast
enhancement along the spine.

normal concentration of chloride (101.20 mmol/L, normal range 120-130 mmol/L).
Cerebrospinal fluid culture was negative for acid-fast
bacillus, Cryptococcus neoformans and bacterium. During her
hospital stay, the onset of 3 epileptic seizures occurred,
which were noticed by her husband or nurse. Although
screening for tuberculosis infection was negative, she
was suspected of having tuberculous meningitis and was
started on tuberculostatic drugs, including rifampicin,
isoniazid and pyrazinamide, as well as dehydration and
diuretic drugs since August 7, 2010. Nevertheless, no
improvement was observed after 7 d of treatment. Afterwards, on August 14, 2010, she was referred to the Brain
Center of the Guangdong Province Hospital of Traditional Chinese Medicine.
On physical examination, the patient’s body temperature was 36.3  ℃; her pulse was 60 beats/min, her respiratory rate 18 breaths/min and blood pressure 120/70
mmHg. Fundoscopic examination revealed bilateral papilledema (1PD each) and retinal edema was observed in
the posterior pole.
The patient’s neurological examination was notable
for positive Kernig sign and Brudzinski’s sign. The initial
blood chemistry tests and metabolic screening (e.g., electrolytes, kidney and liver function tests, blood glucose)
were normal as were her routine stool and urination
exams. The serum level of hepatitis B surface antigen
was 287.1S/CO, and those of carcinoembryonic antigen
(CEA), CA125, CA199, CA153 and alpha-fetoprotein in
the serum were within normal limits. A repeat MRI scan
was performed 1 week after admission, which indicated
progressive linear and nodosity enhancement along the
ventral surface of the brainstem, cerebellum and C1-T4
spinal cord (Figure 1). Expansion of the lateral ventricles,
third ventricle and fourth ventricle was noted and communicating hydrocephalus was considered.
On August 12, 14, 17 and 18, 2010, additional lumber
punctures were performed for a total of 4 taps during
this period. The results of the CSF examination revealed

CASE REPORT
A 40-year-old woman, who had been diagnosed with
adenomyosis and had undergone hysterectomy thereafter
in December 2008, presented with complaints of a 2-mo
headache and cervical pain. She was suspected to have an
upper respiratory tract infection or to have caught a cold
on July 21, 2010. At this time, she took a non-steroidal
anti-inflammatory drug, and her symptoms were not alleviated. Her headache became increasingly severe 12 d
after the onset of disease. On August 3, 2010, she visited a doctor due to a serious sustained sharp headache
combined with projectile vomiting. A cranial computed
tomography (CT) scan was performed, which indicated
cerebral edema with mild ventricular dilatation; these
findings were followed by administration of 20% mannitol to reduce intracranial pressure. Two days later, on
August 5, 2010, she suffered a sudden loss of consciousness with limb twitching and an antiepileptic drug was
administered. Afterwards, she was referred to another
hospital due to the progression of the disease. Magnetic
resonance imaging (MRI) revealed increased hydrocephalus and slight parenchymal swelling. Because meningeal
irritation was noted, a lumbar puncture was performed
and revealed that her cerebral spinal fluid (CSF) had an
opening pressure of over 300 mmH2O, glucose concentration of 4.13 mmol/L compared to a serum level of 5.5
mmol/L, protein content of 480 mg/L, chloride concentration of 110 mmol/L, and increased leukocyte levels
(red blood cell count, 0 cells; white blood cell count, 8-10
× 106 cells/L; lymphocyte percentage, 74%). A repeat
lumbar puncture revealed decreased glucose concentrations (CSF level of 2.79 mmol/L compared with serum
level of 6.1 mmol/L), increased protein (790 mg/L), high
intracranial pressure (over 300 mm H2O), increased white
blood cell count (25 × 106 cells/L) with a lymphocyte
percentage of 75% and 0 counts of red blood cells, and a
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Figure 2 Detection of malignant cells and expression of creatine kinase in the patient’s cerebral spinal fluid specimen. A: Signet-ring cells (hematoxylin and
eosin staining, × 20); B: Malignant epithelial cells (hematoxylin and eosin staining, × 40); C: Positive expression of creatine kinase in carcinoma cells (immunohistochemistry staining, × 40).
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B
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Figure 3 position emission tomography/computed tomography finding. An increased 18F-FDG uptake in a diffuse manner, with a maximum standardized uptake value of 4.3 (mean 3.7) in the stomach. A: A cross-section image of position emission tomography (pet) scan; B: A cross-section image of computed tomography
(CT) scan; C: PET/CT fusion image.

an increase in CSF opening pressure (> 330 mmH2O
for each tap), protein content (1470, 1140, 280 and 800
mg/L), WBC count (48, 7, 8, 7 × 106 cells/L) and CEA
content (not determined on 12 August, 284.3, 351.9 and
347.0 ng/ml; serum level within normal limits), and a
slight decrease in chloride concentration (108.4, 107.8,
109.5 and 108.9 mmol/L). Glucose levels were within or
slightly lower than the lower limit of the normal range
(3.06, 3.23, 2.14 and 3.13 mmol/L). CSF cytological
analysis revealed malignant neoplastic cells (in particular,
signet-ring cells, Figure 2) in the CSF specimen on the
14th and 17th of August, 2010. The diagnosis of LMC was
made and the search for the primary tumor began. Immunohistochemical staining revealed that the CSF cells
were positive for creatine kinase (CK) (Figure 2), which
supports that the malignant neoplastic cells originated
from the epithelium; this may be suggestive of the original tumor occurring in the esophagus and gastrointestinal
tract, lungs or uterus. No expression of human epidermal
receptor protein-2 (c-erbB-2; HER2) was detected via immunohistochemistry on de-stained CSF cytology slides.
On August 18, 2010, the patient’s chest X-ray image
was normal, and a whole-body position emission tomog-
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raphy (PET)/CT scan was conducted for further search
for the original tumor. The PET/CT demonstrated that
the stomach, which was not satisfactorily filled, had
increased 18F-FDG uptake diffusely, with a maximum
standardized uptake value (SUVmax) of 4.3 (mean 3.7)
(Figure 3). This was subsequently explained by physiologic uptake. In addition to enlargement of the third and bilateral lateral ventricles and hydrocephalus, no abnormality was detected via PET/CT. Meanwhile, a gastroscopic
examination was performed, revealing mass effect in the
gastric antrum (Bormann class Ⅰ) (Figure 4). Because the
endoscopic ultrasound and enhanced CT did not reveal
infiltration of the tumor, and there were no positive findings of metastasis to the lymph nodes on PET/CT, the
patient was roughly considered TxN0M1 in clinical stage.
A subsequent histopathological examination of biopsies sampled during gastroscopy revealed poorly differentiated adenocarcinoma (Figure 4) with positive expression
for CK and CEA (Figure 4), and partial positivity for
CD68. An immunohistochemistry test was negative for
HER2.
The patient was started on anti-tuberculostatic drugs,
including isoniazid at a dose of 0.6 g per day, pyrazin-
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A

B

C

D

Figure 4 Gastroscopic view and histopathological findings of the tumor. A: 1/2 circle convex tumor (arrow) in the gastric antrum found by gastroscopy (Bormann
class I); B: Poorly differentiated adenocarcinoma, diffused type, in biopsy of the gastric antrum sampled during gastroscopy (hematoxylin and eosin; × 40); C: Positive
expression of creatine kinase; D: Carcinoembryonic antigen in biopsy specimen of gastric adenocarcinoma (immunohistochemical staining × 40).

amide at 1.5 g per day, and streptomycin at 0.5 g once, 2
times per day. The therapy was administered from August
7, 2010 until the day on which malignant neoplasm cells
were found in the CSF. In deference to the patient’s will,
no further anti-tumor treatment was administered. During the hospital stay, the patient’s condition worsened,
and a neurological examination revealed nuchal rigidity and bilateral palsies of cranial nerves Ⅲ, Ⅴ, Ⅵ, Ⅶ,
and XII. The patient was transferred to the hospital in
her hometown, and after an unfortunate course of the
disease, died on October 16, 2010, 4 mo after the initial
presentation of her symptoms.

of patients, type Ⅱ in 36% of patients, type Ⅲ in 25%
of patients and type Ⅳ in 26% of patients[8]; and (3) the
biological behavior of this patient’s occult gastric adenocarcinoma is interesting. The tumor directly spread solely
to the brain without involvement of any other organs or
tissues such as the lungs, liver, bones or lymph nodes. It
is unclear whether this particular form of metastasis affected the patient’s clinical outcome; she survived for 4
mo without any anti-tumor therapy. The striking clinical
picture that this LMC patient presented raises interesting
questions regarding the biology and metastatic behavior
of certain subclasses of gastric cancer.
Previously, only 7 similar cases have been documented in 6 reports[9-14], the detailed information of whom,
as well as our present case, is summarized in Table 1. By
reviewing the literature on these 7 cases and the disease
progression of our case, we identified multiple relevant
diagnostic issues that may be of clinical use to make
prompt and accurate diagnoses when similar cases are
encountered.
The clinical symptoms and signs of LMC are usually organized into 3 categories: cerebral, cranial nerve
and spinal. Out of the 8 cases considered, 7, including
our case, initially presented with headache, nausea and
vomiting (cerebral symptoms and signs), 1 with back pain
and weakness of the lower extremities (spinal symptoms
and signs), 3 with diplopia, 1 with visual loss and 1 with
hearing loss (cranial nerve symptoms and signs). Multifocal involvement of the meninges in LMC accounts for a
great amount of variability in clinical presentations, thus
making early diagnosis extremely challenging. Therefore,
complicated and non-specified clinical features are those
of which clinicians remain acutely aware to further track
primary diseases.
As to the diagnosis of LMC, the presence of neoplastic cells in the CSF is diagnostic. A diagnosis of LMC
may be supported by neuroimaging evidence, especially
the results of gadolinium-enhanced MRI. Because cytological examination of the CSF is the sine qua non of
diagnosis, CSF sampling procedures and analysis warrant
close attention. Repeated CSF cytological examination
is sometimes necessary. The presence of malignant cells
was confirmed after the 2nd CSF examination in 2 cases
reported in the literature[11,12], while our case required 4

DISCUSSION
LMC is defined as diffuse spreading of malignant cells
throughout the arachnoid membrane and the pia mater
by propagation in the CSF. The majority of patients diagnosed with LMC have a prior cancer diagnosis. Meningeal involvement as a presenting symptom of malignancy
is rare[4]. LMC is reportedly diagnosed clinically in 2%-4%
of all cancer patients[5]; the prevalence of LMC in gastric
cancer patients is as low as 0.14-0.24%[1-3], while the rate
is 12%-14% in breast cancer, 10%-26% in lung cancer,
and 17%-25% in melanoma[3].
To the best of our knowledge, the distinction and
rarity of the present case are as follows: (1) this patient,
initially and alone, presented with neurological symptoms
and signs without any clues indicating gastric cancer, such
as stomach ache, acid regurgitation, dyspepsia, anemia or
occult fecal bleeding. This reminded us that the primary
tumor may be occult without obvious symptoms or signs;
this requires physicians to be prepared to consider alternative diagnostic decisions; (2) the gastroscopic examination identified the primary tumor as Bormann type Ⅰ,
oddly, with poor differentiation in pathology. Traditionally, Bormann type Ⅰ gastric cancer has almost always been
accompanied by high histopathological differentiation,
while Bormann type Ⅲ or Ⅳ gastric cancer is poorly differentiated in pathology[6,7]. Moreover, the macroscopic
appearance of Bormann type Ⅰ gastric cancer is less
common than the other Bormann types; according to
one large series of gastric cancer patients, the percentage of each Bormann classification was type Ⅰ in 7%
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Table 1 Reported cases of gastric cancer that initially presented with leptomeningeal carcinomatosis alone
Ref.

Case (age/ Gastroscopic
sex)
classification

Present case
Deeb et al[12], 1997
Braeuninger et al[9], 2005
Lee et al[10], 2007
Yamada et al[13], 2008
Gdovinova et al[11], 2009;
Case 1
Gdovinova et al[11], 2009;
Case 2
Ohno et al[14], 2010

Histopathological
stage

40/F
53/M
68/M
49/F
53/M
40/F

Bormann Ⅰ
Adenocarcinoma
Not classified2 Poor differentiation
Not classified2
Signet cell type
Bormann Ⅳ
Bormann Ⅱ
ND

49/F

Not classified2

62/M

Not classified2

Involvement of other
organs/tissues

Treatment

No
No
No
Intraventricular MTX
Lymph nodes
Intrathecal chemotherapy
Lymphadenopathy
No
ND
Radiotherapy
Lymphatic node, ovary,
No
peritoneum, leptomeninges
ND
Yes1
ND

Radiotherapy

Survival from onset
of initial symptoms
4 mo
> 6 mo
2 mo
ND
4.23 mo (127 d)
2 mo
2 mo
3 mo (12 wk)

1

No further information was provided; 2Detailed description; Deeb et al[12] (1997): multiple round, thickened, raised lesions, encroaching on the lumen
with loss of vascular pattern in the distal esophagus just proximal to the gastroesophageal junction. The stomach was non-distensible and involved by
diffuse marked nodularity with overlying normal mucosa and prominence of the areae gastricae, mostly in the proximal body with few ulcerations in the
distal body; Braeuninger et al[9] (2005): the primary tumor site was disclosed by oesophagogastroduodenoscopy, where an ulcer of 15 mm in diameter was
observed in the distal stomach; Gdovinova et al[11] (2009): gastroscopy revealed a callous mediogastric ulcus as well as peptic ulcerations in the duodenal
bulb; Ohno et al[14] (2010): a large type 3 gastric cancer at the greater curvature side of the middle body. M: Male; F: Female; ND: Not determined; MTX:
Methotrexate.

taps to confirm malignant cells. As previously reported,
CSF cytological results are positive in 50% of all cases of
meningeal metastasis from non-central nervous system
neoplasms after a single lumbar tap and in 85% to 90%
of cases after multiple taps[15]. Three simple measures
can increase the likelihood of finding malignant cells in
a CSF sample: (1) obtaining at least 10.5 ml of CSF for
analysis[16]; (2) immediately processing the sample (within
1 h after collection[17]); and (3) obtaining CSF from a site
adjacent to the affected central nervous system region[16].
Apart from cytological examination of the CSF,
other CSF changes were observed in the 8 LMC cases
described, such as increased opening pressure, increased
protein content and white blood cell count and a glucose
concentration within normal limits or slightly decreased
(except that in 1 case with hypoglycorrhachia, glucose
concentration was 0.6 mmol/L[11]; and our case with a
glucose concentration of 2.79 mmol/L on the 1st CSF
examination), which are supported throughout the literature[16]. Other notable CSF changes were described
in these LMC cases, including increased lactate or CEA
concentrations. Concerning the CSF markers of interest,
their concentrations in CSF should be tested simultaneously with those in the serum to eliminate the possibility
of passive diffusion[17]. As shown in our case, CSF CEA
was within the range between 284.3 and 347.0 ng/ml,
while that in the serum was within normal limits. Thus,
when the CSF marker level is inappropriately high and
the blood brain barrier is intact, these markers may be
produced in the subarachnoid space by the tumor metastases.
With respect to clinical imaging techniques, as demonstrated in nearly all 8 LMC patients considered, brain
CT and MRI without contrast yielded false negative
results. However, 3 of the 8 patients obtained positive
findings on gadolinium-enhanced MRI, such as nerve
thickening and linear and punctiform enhancement of
the leptomeninges. Leptomeningeal enhancement is
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suggestive of LMC, but not diagnostic. Therefore, one
must consider other conditions that may produce similar
imaging features, such as intracranial hypotension after
craniotomy or lumber puncture, as well as infectious or
inflammatory diseases. Although MRI is superior to CT
with 1.5-2 times higher specificity and sensitivity[18,19], the
rate of false negative MRI findings is approximately 30%;
this could be further diminished by the use of greater
amounts of gadolinium[20,21]. Additionally, it is important
to perform MRI before CSF examination because spinal
tap alone may induce long-lasting (weeks to months) diffuse meningeal enhancement[18]. When the primary cancer is unknown and CSF cytology is negative, MRI alone
is not sufficient to establish an LMC diagnosis; histological confirmation is required before such a diagnosis can
be made.
In the present case, whole-body PET/CT was performed to track the primary disease, which revealed
increased glucose uptake in the stomach, with a SUVmax
of 4.3. However, this abnormality was initially explained
by physiological uptake, and close follow-up was suggested by the patient’s radiologist. As indicated by Dassen
AE[22], FDG-PET appears to have little or no value in the
primary detection of gastric cancer. They suggested that
there is a clear difference in the sensitivity of FDG-PET
between different histological carcinoma subtypes, particularly in the non-intestinal (i.e., diffuse) subtype. Carcinomas containing signet ring cells exhibit consistently low
detectability by FDG-PET. Prior evidence indicates[23-28]
that SUV counts between 7.7-13.2 were found in tubular gastric carcinoma and moderately differentiated
carcinoma, which are significantly higher than those for
mucinous adenocarcinoma and signet ring cell carcinoma
(4.1-7.7).
Regarding the histopathological examination of
primary gastric cancer, poorly differentiated adenocarcinoma was finally confirmed in all of the 8 LMC cases
considered. This is consistent with previous reports in-
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positive for CK.

dicating that poorly differentiated adenocarcinoma with
signet ring cell features is the most frequently occurring
type of LMC associated with GC in Japan[29]; this is likely
to be true in Korea[7].
By consensus, the prognosis of LMC is poor. The
median survival in untreated patients is 4-6 wk, which
may increase to 4-6 mo with aggressive treatment in
some cases[30,31] Out of the 8 LMC cases described, 3[9-11]
had metastasis to distant organs other than the meninges was found, such as in the lymph nodes, ovaries, and
peritoneum. Five of these patients received anti-tumor
therapy and their survival ranged from 2-6 mo[9,11-14]. This
indicates that treatment was not associated with a clinically significant different prognosis than non-treatment
(2 mo in 1 case in literature[11], and 4 mo in our case).
Various relevant and concerning questions arise including
those surrounding the clinical biological behavior of rare
and odd adenocarcinomas, as in the present case with
gastroscopic Bormann type Ⅰ and poor differentiation,
and whether this factor partially influences metastasis and
patient survival.
In summary, to the best of our knowledge, this
case of LMC originating from an occult gastric adenocarcinoma is the first ever reported with Bormann
type Ⅰ macroscopic appearance, but with poor differentiation in pathology. Its direct invasion to the meninges
resulting in LMC as the initial presentation is very interesting, especially considering that there was no evidence
of metastasis to other organs or tissues. It is unclear
whether this particular form of metastasis affects clinical
outcomes; our patient survived for 4 mo without treatment. Early diagnosis requires highly aware and vigilant
physicians. CSF cytological studies play a key role in diagnosis and neuroimaging examinations are helpful; however, they present certain limitations.

Term explanation

Leptomeningeal carcinomatosis, also known as neoplastic meningitis, occurs
when malignant cells enter the leptomeningeal space via hematogenous dissemination or direct extension. The malignant cells are spread throughout
the neuraxis by the flow of the CSF, leading to disease throughout the central
nervous system. Leptomeningeal carcinomatosis leads to substantial morbidity
and mortality, and there are few, if any, effective treatments.

Experiences and lessons

The gastric cancer can metastasize to meninges alone without involvement
of any other organs or tissues, and thus the patients may present with neurological abnormalities alone without any clue to the stomach. Early diagnosis
requires highly aware and vigilant physicians. For diagnosis, CSF cytological
studies play a key role and neuroimaging examinations are helpful; however,
they present certain limitations.

Peer review

The strength of this report is that this case of leptomeningeal carcinomatosis
(LMC) originating from an occult gastric adenocarcinoma is the first ever
reported with Bormann type Ⅰ in macroscopic appearance, but with poor differentiation in pathology. Its direct invasion to the meninges resulting in LMC as
the initial presentation is very interesting, especially considering that there was
no evidence of metastasis to other organs or tissues. It is unclear whether this
particular form of metastasis affects clinical outcomes.
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Core tip: Persistent descending or ascending mesocolon develops as a result of failure of the primitive dorsal mesocolon to fuse with the parietal peritoneum in
the fifth month of gestation. In this paper, we report a
case in which both ascending and descending mesocolon coexisted. The preoperative computed tomography
imaging examination indicated that the descending
colon was shifted to the midline, resulting in the sigmoid colon located in the right abdominal cavity and
the ascending colon located on the sigmoid colon with
a mobile cecum. Prediagnosis of this embryological
anomaly could enhance safety of the laparoscopic colon surgery.

Abstract
Persistent ascending or descending mesocolon is an
embryological anomaly that occurs during the final
process of intestinal development in organogenesis.
Specifically, the primitive dorsal mesocolon fails to
fuse with the parietal peritoneum in the fifth month
of gestation. Herein, we describe a case of ascending
colon cancer with persistent ascending and descending
mesocolon treated by laparoscopic right hemicolectomy. Preoperative computed tomography imaging of
the abdomen demonstrated that the descending colon
shifted at the midline of the abdomen and the sigmoid
colon was located under the ascending colon. The
detailed preoperative imaging examination revealed
malpositioning of the large intestine and aided in the
procedural planning. Because persistent mesocolon
may result in the formation of abnormal adhesions, an
accurate preoperative diagnosis is essential. We propose that it is important to consider this anomaly when
making the preoperative imaging diagnosis to ensure a
safe operation.
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INTRODUCTION
During embryonic development, the mesenteries of the
ascending and descending parts of the colon usually fuse
with the posterior abdominal wall peritoneum through
the process of zygosis[1]. The midgut, which comprises
the inferior part of the duodenum, the jejunum, the ileum (including the ileocecal valve), the cecum (including
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Figure 1 Computed tomography image. A: ascending colon cancer placed in cavity of lesser pelvis; B: descending colon shifted to the mid-line (arrowhead); C:
sigmoid colon (arrow) placed under the ascending colon (arrowhead).

the vermiform appendix), the ascending colon, and twothirds of the transverse colon, extends and forms the
umbilical loop at 32 d of gestation in the first step of
intestinal rotation. The developing umbilical loop subsequently extends further and rotates on its own axis. After
returning to the abdominal cavity of the small intestine
loop, the colonic portions of the midgut shift into the
abdominal space. Consequently, the intestines rotate
more than 270 degrees, and the cecum grows caudally,
settling into the right iliac fossa.
The hindgut comprises the left third of the transverse colon and the descending colon, sigmoid colon,
rectum, and anal canal. Unlike the midgut, it does not
undergo intestinal rotation. Although the dead end of
the hindgut is separated at the cloaca, which is the common end of the rectal tube and the urogenital tract, the
descending and sigmoid colon are pressed to the left side
of the abdominal cavity by the midgut and fuse with the
parietal peritoneum from 28 to 35 d of gestation.
Persistent mesocolon is an embryological anomaly
that occurs during the final process of intestinal development in organogenesis. It is associated with the
absence of fusion between the descending or ascending
colon mesentery and the posterior lateral parietal peritoneum, and it appears after 5 mo of gestation[2].
The ascending colon, with the exception of its most
caudal part, fuses to the posterior abdominal wall and is
covered by peritoneum on its anterior surface and sides.
Persistent mesocolon often gives rise to a mobile cecum.
In its most extreme form, the mesentery of the ascend-
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ing colon fails to fuse with the posterior body wall. The
resulting long mesentery allows for abnormal movements of the gut or even volvulus of the cecum and
colon[3].

CASE REPORT
A 60-year-old Japanese man with no significant medical
history presented symptoms of melena and dizziness.
Because main symptom was dizziness, the patient went
to the primary clinic for an examination. Severe anemia
was detected using a blood test at the clinic in June 2013.
Large intestinal endoscopy was performed as a further
examination at the Department of Digestive Medicine in
our institute and revealed a mass in the ascending colon.
Histological findings of the biopsy specimens indicated
colorectal cancer. Preoperative computed tomography
(CT) revealed a tumor in the ascending colon with some
regional lymph node swelling, but no other organ metastasis was detected. The tumor in the ascending colon
was shifted toward the midline of the lower abdomen,
placing it in the cavity of the lesser pelvis (Figure 1A).
Coronal plane reconstruction of the CT data demonstrated that the descending colon was located at the midline of the abdomen (Figure 1B), and an axial CT image
indicated that the sigmoid colon was located under the
ascending colon (Figure 1C). A fluoroscopy-assisted endoscopic procedure revealed an abnormal loop of colon
in which the sigmoid colon and ascending colon seemed
to intersect (Figure 2). Consequently, the preoperative
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DISCUSSION
Persistent descending mesocolon results from a failure
of the primitive dorsal mesocolon to fuse with the parietal peritoneum during the fifth month of gestation.
In the 1960s, this abnormality was reported in the fields
of both radiology and gynecology[4,5]. A similar anomaly
may appear in the ascending colon after the fifth month
of gestation.
In this paper, we report a case involving both ascending and descending mesocolon. To the best of our
knowledge, only two case reports of the coexistence
of persistent mesocolon of both the ascending and
descending colon have been published[6,7]. Kanai et al[6]
reported the first case of colonic varices complicated by
persistent mesocolon of the ascending and descending
colon. Their case was diagnosed using contrast-enhanced
irrigoscopy, but the therapy was not described in the
report. Ongom et al[7] reported a case of anal protrusion
of an ileocolic intussusception with persistent ascending
and descending mesocolon, and a laparotomy was performed for this patient. Ours is the first reported case
in which laparoscopic colon surgery was performed for
persistent ascending and descending mesocolon.
Okada et al[8] published a paper on 13 cases of persistent descending mesocolon in a Japanese institute; this
report represents the largest number of cases reported
in single institute, to the best of our knowledge. They
reported that these 13 cases of abnormalities of sigmoid
colon fixation were identified among 543 cases of laparoscopic colectomy for cancer of the descending colon
to the rectum. Therefore, the incidence rate of persistent
mesocolon with regard to the descending colon was reported to be 2.4% (13/543) in this paper. Moreover, the
authors stated that certain anatomical findings should
have been noted during the operations, including the fact
that the left colon artery, sigmoid colon artery, and superior rectal artery often radially branched from the inferior mesenteric artery and the fact that a marginal vessel
ran abnormally due to the unusual mesenteric adhesion.
We usually check not only the axial CT view but also
the coronal and sagittal CT views to make an accurate
diagnosis before performing laparoscopic colorectal
surgery. In this case, the preoperative imaging examination indicated that the descending colon was shifted to
the midline, causing the sigmoid colon to be located in
the right abdominal cavity and the ascending colon to
be located on the sigmoid colon with a mobile cecum.
Generally, during laparoscopic right colectomy, the second portion of the duodenum is the most important
landmark for the medial approach. In this case, however,
the duodenum was not located along the dorsal aspect
of the ascending mesocolon, which was anatomically
abnormal. Because a medial approach would have been
difficult during a surgical resection of the appropriate
layers, a lateral approach was selected as the first step.
Consequently, a laparoscopic procedure with a high level

Figure 2 fluoroscopy-assisted endoscopic maneuver demonstrating an
abnormal loop of colon.

Liver

Sigmoid colon

Ascending colon

Figure 3 Laparoscopic view showing abnormal adhesion between the
ascending mesocolon and the sigmoid mesocolon.

diagnosis was persistent ascending and descending mesocolon.
During surgery, we found ascending colon cancer in
the pelvis and the ascending colon shifted to the midline
without fusion to the retroperitoneum. Notably, the sigmoid colon was shifted to the right abdominal wall, under the ascending colon. An abnormal adhesion between
the dorsal aspect of the ascending mesocolon and the
ventral aspect of the sigmoid mesocolon was recognized
at an early stage of the operation (Figure 3). Accordingly,
the descending colon was redundant and included a persistent, long mesocolon. After exfoliating this abnormal
adhesion while paying close attention to the prevention
of damage to the mesocolon, we performed a laparoscopic right hemicolectomy with radical lymphadenectomy. After resection, a functional end-to-end anastomosis
using a linear stapler was safely performed.
The postoperative course was uneventful, and the patient was discharged from the hospital 9 d after the operation. Histopathological examination of the resected
specimen demonstrated that the tumor had invaded to
the subserosal level and that seven regional lymph nodes
were metastatic. Therefore, the patient received adjuvant
chemotherapy to reduce the risk of cancer recurrence.

WCCR|www.wjgnet.com

369

February 8, 2015|Second Edition|

Tsuruta A et al . Ascending colon cancer with persistent mesocolon
ent case (Persistent descending mesocolon. Radiology 1966; 86: 327-331 by
Popky et al and Persistent descending mesocolon. Surg Gynecol Obset 1960;
110: 197-2-2 by Morgenstern et al).

of safety was able to be performed despite the exceptional anatomical abnormalities.
To the best of our knowledge, no reports have been
made on the incidence of the coexistence of both persistent ascending and descending mesocolon. The frequency of the occurrence of persistent ascending mesocolon
is expected to be similar to that of persistent descending
mesocolon. Therefore, the coexistence of both ascending and descending mesocolon should only be observed
rarely in daily clinical practice.
In summary, it is extremely important to consider
this anomaly at the time of preoperative CT imaging to
ensure a safe operation.

Term explanation

Persistent mesocolon is an embryological anomaly that occurs during the
final process of intestinal development in organogenesis and it is associated
with the absence of fusion between the descending or ascending colon mesentery and the posterior lateral parietal peritoneum, and it appears after 5 mo
of gestation.

Experiences and lessons

Although no reports have been made on the incidence of the coexistence of
both persistent ascending and descending mesocolon, this clinical pathology
always should be remembered at the preoperative CT imaging.

Peer review

The authors introduce a rare case of the coexistence of both persistent ascending and descending mesocolon. This manuscript shows the distinctive CT image findings of malpositioning of the large intestine.
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DIGESTIVE SYSTEM NEOPLASMS

Laparoscopic resection of synchronous gastric cancer and
primary small intestinal lymphoma: A case report
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operative day 7. The patient received six cycles of chemotherapy after operation. She has been doing well
with no evidence of recurrence for 13 mo.
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Core tip: Synchronous gastric cancer and primary small
intestinal lymphoma are extremely rare. Only one such
case has been reported in English literature. We here
report a case of a 49-year-old woman with synchronous
gastric cancer and primary small intestinal lymphoma,
who was successfully treated by combined laparoscopic
resection and adjuvant chemotherapy.
Original sources: Chen DW, Pan Y, Yan JF, Mou YP. Laparoscopic resection of synchronous gastric cancer and primary small
intestinal lymphoma: A case report. World J Gastroenterol 2014;
20(20): 6353-6356 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i20/6353.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i20.6353

Abstract
Synchronous gastric cancer and primary small intestinal
lymphoma are extremely rare. A 49-year-old woman
was referred to our hospital with a history of upper
abdominal pain for two weeks and was diagnosed with
synchronous cancer. During hospitalization, the patient
underwent laparoscopic distal gastrectomy + resection
of bilateral ovaries + partial resection of both small
intestine and descending colon. Pathological examination revealed a synchronous cancer consisting of early
gastric cancer with poorly differentiated adenocarcinoma located in mucosa, with lymph node metastasis
(3+/29) (T1N1M0, stage ⅠB); and diffuse large B cell
lymphoma of small intestine involving descending colon
and bilateral ovaries, with lymph node metastasis (2+/5)
(Ann Arbor ⅡE). The patient recovered well, without
any obvious complications and was discharged on post-
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INTRODUCTION
Gastric cancer is one of the most common gastrointestinal tract carcinomas, and it is the fourth most common
cancer and the second most common cause of cancerrelated death worldwide. Primary small intestinal lymphoma is relatively rare. Only one case of the synchronous
gastric cancer and primary small intestinal lymphoma has
been reported in English literature[1]. We herein report a
case of a 49-year-old woman with synchronous gastric
cancer and primary small intestinal lymphoma, who was
successfully treated by combined laparoscopic resection
and adjuvant chemotherapy.
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Figure 1 In computed tomography, arrow showed thickened gastric antrum.

Figure 3 Specimen of stomach and bilateral ovary. Arrow showed the lesion
of gastric antrum.
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Figure 2 In computed tomography, arrow showed thickened small intestine
wall in the left mid-abdomen with peripheral lymph nodes enlargement.

Figure 4 Specimen of segment of small intestine and descending colon.
Arrow showed the lesion of small intestine.

CASE REPORT

ily history.
During hospitalization, the patient underwent laparoscopic distal gastrectomy + resection of bilateral ovaries
+ partial resection of both small intestine and descending
colon. Perioperation found a 3 cm × 3 cm ulcerofungating mass in the gastric antrum on the lesser curvature,
not extending to the serosa layer; obvious thickening of
small intestinal wall of about 13 cm in length, 40 cm distant to ligament of Treitz, which invaded the descending
colon; and cystic masses in bilateral ovaries (Figures 3
and 4). Pathological examinations (Figure 5) revealed an
early gastric cancer with poorly differentiated adenocarcinoma located in mucosa, with lymph nodes metastasis
(3+/29); and a diffuse large B cell lymphoma of small
intestine involving the descending colon and bilateral
ovaries, being positive for CD20, CD10, Bcl-6 and Bcl-2,
and 80% positive for Ki67, negative for CK, CD3, CD5
and Cyclind-1and MUM-1, with lymph nodes metastasis
(2+/5). The patient recovered well, without any obvious
complications, and was discharged on post-operative day
7. The patient received six cycles of chemotherapy after
operation. Each cycle of the chemotherapy regimen including: Rituximab 600 mg ivgtt d1 + oxaliplatin 130 mg
ivgtt d1 + epirubicin 90 mg ivgtt d1 + vincristine 2 mg ivgtt
d1 + dexamethasone 15 mg iv d1-3. She has been doing
well with no evidence of recurrence for 13 mo.

A 49-year-old woman was referred to our hospital on
November 1, 2012 due to upper abdominal pain for two
weeks. On admission, she was chronically ill-looking and
alert. Her blood pressure was 120/70 mmHg, pulse 70/
min, respiration 20/min, and body temperature 36.8 ℃.
Lungs were clear to auscultation and heart examination
was normal, without murmur or rubs. Liver and spleen
were non-palpable. Slight tenderness on the upper middle
abdomen was noted. Laboratory test results showed
WBC 6.4 × 103/uL, hemoglobin 7.4 g/dL, glucose 4.29
mmol/L, TP 65 g/L, ALB 39.8 g/L; CA19-9 6.66 IU/
mL (normal range:0-37 IU/mL), and CEA 1.14 ng/mL
(normal range:0-5 ng/mL). Fecal occult blood test was
positive (2+). Gastroscopy showed the rough mucosa
of gastric antrum, the pathological diagnosis was adenocarcinoma of gastric antrum. Computed tomography
(CT) and magnetic resonance imaging revealed thickened
gastric antrum wall (Figure 1); thickened small intestinal
wall in the left mid-abdomen, with peripheral lymph
nodes enlargement (Figure 2); and cystic lesions of bilateral ovaries. The positron emission tomography (PET)
CT showed thickened gastric antrum wall and thickened
small intestinal wall in the left mid-abdomen with peripheral lymph nodes enlargement, along with slight elevation
of 18F-fluorodeoxyglucose. She had no remarkable fam-
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abdomen with peripheral lymph node enlargement shown
by imaging studies, we initially diagnosed it as gastric
cancer with abdominal metastasis. We also considered the
possibility of synchronous gastric cancer with primary
small intestinal lymphoma. The sustained positive occult
blood test in this patient suggested active gastrointestinal
tract bleeding. We then chose to perform the laparoscopic exploration, and finally decided to perform laparoscopic distal gastrectomy + resection of bilateral ovaries
+ resection of partial small intestine and partial descending colon. After surgery, the patient was diagnosed with
a synchronous cancer based on the pathological results,
and received regular chemotherapy subsequently. Therefore, once it is determined that a patient has a localized
and potentially curable lesion, a multidisciplinary evaluation and multimodality therapy are recommended[6]. In a
review of some retrospective studies, it has been reported
that surgery combined with postoperative chemotherapy
is superior to the chemotherapy or radiotherapy used
alone for such patient[7-9].
To diagnose a synchronous cancer, three criteria
should be satisfied. First, cancer lesions should be located
apart from each other, and should not be contiguous.
Second, they must be pathologically different. Third,
mucosal invasion should occur in both lesions[10]. In our
case, the postoperative pathologic findings showed that
the two lesions were located separately. It implies that the
cancer originates from two lesions: one from the gastric
antrum and the other from the small intestine. Moreover,
the pathological diagnosis of the two lesions is obviously
different from each other.
Through prudent diagnosis and treatment plan, complete resection of the tumor burden and combination of
chemotherapy will lead to improvement in patient survival.
In conclusion, our case highlights a rare occurrence
of synchronous double malignancies consisting of a gastric cancer and a primary small intestinal lymphoma.

A

B

C

Figure 5 Histopathological finding. A: Histopathological finding of gastric
cancer [hematoxylin and eosin (HE) stain, × 200]; B: Histopathological finding of
small intestinal diffuse large B cell lymphoma (HE stain, × 200); C: Immunohistochemical stain was positive with CD20 for small intestinal lymphoma (× 200).

COMMENTS
COMMENTS
Case characteristics

A 49-year-old woman with upper abdominal pain for two weeks.

Clinical diagnosis

DISCUSSION

Synchronous gastric cancer and primary small intestinal lymphoma.

Differential diagnosis

Gastric cancer is one of the most common malignant tumors. Despite steady declines in the incidence and mortality, gastric cancer remains the fourth most common
malignancy diagnosed in developed countries in both
men and women[2]. However, primary gastrointestinal
lymphoma is very rare, accounting for only about 1%-8%
of all gastrointestinal malignancies[3]. Meanwhile, primary
small intestinal lymphoma constitutes 20%-30% of all
primary gastrointestinal lymphomas[4]. The incidence of
gastric cancer with a synchronous second primary cancer varies from 0.7% to 3.5%[5]. However, gastric cancer
occurring simultaneously with a primary small intestinal
lymphoma is extremely rare.
For the present case, in view of the gastric cancer and
thickness of small intestinal wall located in the left mid-

WCCR|www.wjgnet.com

Gastric cancer with abdominal metastasis.

Laboratory diagnosis

Laboratory test results: WBC 6.4 × 103/uL, hemoglobin 7.4 g/dL, CA19-9 6.66
IU/mL, and CEA 1.14 ng/mL. Fecal occult blood test: positive (2+).

Imaging diagnosis

Computed tomography and magnetic resonance imaging showed: thickened
gastric antrum wall; thickened small intestinal wall in the left mid-abdomen, with
peripheral lymph node enlargement; and cystic lesions of bilateral ovaries.

Pathological diagnosis

Early gastric cancer with poorly differentiated adenocarcinoma located in mucosa, with lymph node metastasis (3+/29); diffuse large B cell lymphoma of
small intestine involving the descending colon and bilateral ovaries, with lymph
node metastasis (2+/5).

Treatment

Laparoscopic distal gastrectomy + resection of bilateral ovaries + partial resection of both small intestine and descending colon, followed by six cycles of
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chemotherapy after operation.

Related reports

5

Experiences and lessons

6

The gastric cancer occurring simultaneously with primary small intestinal lymphoma is extremely rare. Only one such case has been reported in English
literature.
Their case highlights a rare occurrence of synchronous double malignancies
consisting of a gastric cancer and a primary small intestinal lymphoma. Through
prudent diagnosis and treatment plan, complete resection of the tumor burden
and combination of chemotherapy will lead to improvement in patient survival.

7

Peer review

This article highlights a rare occurrence of synchronous double malignancies
consisting of a gastric cancer and a primary small intestinal lymphoma.

8
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Core tip: This is the first report of reversible posterior
leukoencephalopathy syndrome (RPLS) induced by
bevacizumab in China. RPLS is a rare complication of
bevacizumab, but may present with life-threatening
symptoms such as coma. Sudden blood pressure increase is the most common risk factor, and early recognition and prompt control of blood pressure may
make this complication reversible.
Original sources: Wang W, Zhao LR, Lin XQ, Feng F.
Reversible posterior leukoencephalopathy syndrome induced by
bevacizumab plus chemotherapy in colorectal cancer. World J
Gastroenterol 2014; 20(21): 6691-6697 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i21/6691.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i21.6691

Abstract
Reversible posterior leukoencephalopathy syndrome
(RPLS) is a rare brain-capillary leak syndrome, characterized by clinical symptoms of headache, visual loss,
seizures and altered mental functioning. This syndrome is usually reversible and is associated with hypertension, nephropathy, and use of immunosuppressive medication and cytotoxic agents. We describe two
rare cases of RPLS occurring in colorectal cancer, both
of which presented with coma, that we believe can
be directly attributed to bevacizumab, a monoclonal
antibody that inhibits the angiogenesis of tumours by
specifically blocking vascular endothelial growth factor.
We analysed the clinical features, risk factors and outcomes of RPLS in these two patients, and although no
typical finding was identified on imaging examination,
we found that inadequate blood pressure control was
one of the risk factors leading to RPLS and that supportive treatment including intensive blood pressure
control improved outcomes. Due to the increasing use
of bevacizumab in colorectal cancer, clinicians should
be aware of this potential complication.
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INTRODUCTION
Reversible posterior leukoencephalopathy syndrome
(RPLS)，first described by Hinchey et al[1] in 1996,is
also known as posterior reversible encephalopathy syndrome. RPLS is an underappreciated syndrome characterized by clinical symptoms of headache, altered mental
functioning, visual loss, and seizures, and radiological
findings by magnetic resonance imaging (MRI) of subcortical oedema predominantly in the posterior cerebral
white matter. In most cases both the symptoms and
radiological features of RPLS are reversible. The precise
pathophysiology of RPLS remains uncertain. Deficiency
in cerebrovascular auto-regulation is a favoured hypothe-
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Figure 1 Brain enhanced computed tomography scan of case 1 (8 h after coma). A mild degree of cerebral atrophy; no remarkable intracranial metastases were
found.

sis because the syndrome is associated with hypertensive
encephalopathy.
Bevacizumab, an angiogenesis inhibitor, was approved in the United States in February 2004 for the
treatment of newly diagnosed metastatic colorectal cancer, usually combined with intravenous fluorouracil chemotherapy. Bevacizumab is the first-line treatment for
metastatic colorectal cancers. It specifically binds to the
vascular endothelial growth factor (VEGF) in peripheral blood and significantly improves the efficacy of the
combined chemotherapy drugs[2,3]. The major adverse effects of bevacizumab include hypertension, proteinuria,
thrombotic events and delayed wound healing, largely
due to its anti-angiogenic effect. Although this combination regimen has recently been associated with RPLS,
RPLS-associated coma is not common. Here we report
the first known series of cases in China of RPLS-associated coma in the context of bevacizumab combination
with chemotherapy, and provide a review of the relevant
literature.

notecan 270 mg Ⅳ infusion on D1, leucovorin 0.3 Ⅳ
infusion on D1, 5-FU 0.6 Ⅳ bolus on D1, 5-FU 3.6 continuous Ⅳ 46 h, repeated every 2 wk). The patient had
no history of hypertension. Her blood pressure and urine
protein were normal during treatment. The third cycle of
chemotherapy was given on April 9th, 2011. The patient
developed coma and convulsion of the limbs at 6:00 AM
on April 11th, and her blood pressure was 126/81 mmHg
at that point. She had a normal neurological examination.
Infusion of 5-FU was withdrawn immediately. The patient was treated intravenously to reduce intracranial hypertension and was given medication for sedation. Continuous blood pressure monitoring recorded that blood
pressure was stable at around 105-165/63-92 mmHg.
Eight hours after coma an enhanced computed tomography (CT) scan of the brain showed mild brain atrophy
(Figure 1). After 12 h of coma, she recovered with some
verbal response but was still aphasic. Her limbs demonstrated some involuntary movements. The administration was withdrawn. On the morning of April 14th, she
showed complete recovery. She could answer questions
correctly and walk around. Enhanced MRI scan and venography (MRV) on April 16th showed (Figure 2) mottled
lesions in the left parietal lobe, which was a possible microhaemorrhage, but no other abnormal findings. The
patient was discharged on April 18th. Subsequent followups documented partial response to treatment. Given
the toxicity of the previous treatment, her subsequent
regimen was switched to palliative chemotherapy alone
without monoclonal antibody.

CASE REPORT
Case 1
A 56-year-old female patient was diagnosed as having
Stage Ⅳ rectal cancer and developed retroperitoneal and
left supraclavicular lymph node metastasis in March 2011,
as confirmed by PET-CT scan and colonoscopy. She was
treated with three cycles of “FOLFIRI + bevacizumab”
regimen (bevacizumab 300 mg Ⅳ infusion on D1, iri-
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Figure 2 Enhanced brain magnetic resonance imaging and magnetic resonance venography scan of case 1 (2 d after recovery). Mottled lesions of the left
parietal lobe, indicating intracerebral microbleeds.

Case 2
A 58-year-old female was admitted with abdominal pain
for more than 1 mo. She was previously diagnosed as
having Stage Ⅳ carcinoma of the descending colon in
January 2011 with extensive metastasis, including mesenteric, mesenteric root, retroperitoneal, bilateral hilar, mediastinal and bilateral supra- and infra-clavicular lymph
nodes based on enteroscopy, lymph node puncture and
biopsy, and PET-CT scan. She received eight cycles of
“mFOLFOX6 + bevacizumab” combination regimen
(bevacizumab 300 mg Ⅳ infusion on D1, oxaliplatin
150 mg Ⅳ infusion on D1, leucovorin 0.68 Ⅳ bolus on
D1, 5-FU 0.68 Ⅳ bolus on D1, 5-FU 4.0 CIV 46 h, repeated every 2 weeks). The last dose of chemotherapy
was administered on May 21st, 2011. The patient had
a history of hypertension and bronchitis for 10 years.
No records were available about her medication. Blood
pressure monitoring and urine protein were normal
on admission. On the morning of June 4th, the patient
presented severe headache and dizziness. Her blood
pressure was 225/135 mmHg. Other vital signs were
normal. She was treated intravenously with uradil hydrochloride as well as oral amlodipine, hydrochlorothiazide
and spironolactone, but the symptom was not relieved.
Continuous blood pressure monitoring showed blood
pressure around 127-191/80-165 mmHg. The patient
then developed coma, restlessness, muscle weakness of
the left limbs, and pathological signs in the left lower
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limb on June 7th. Right cerebral infarction was suspected.
CT scan and CTA (CT angiography) of the brain (Figure
3) showed mild cerebral atherosclerosis; narrowing in
the A1 segment of the right anterior cerebral artery and
the intracranial segment of the right vertebral artery, but
appropriate distal blood supply; mild brain atrophy and a
small lacunar infarction in the bilateral region of the basal ganglia. Symptomatic treatment was maintained. On
the morning of June 8th, her blood pressure was 152/82
mmHg. She recovered consciousness and the muscle
strength of her limbs and could eat food. On June 9th,
the patient experienced mild dizziness but blood pressure was normal. The intravenous antihypertensive drug
was discontinued. The results of a CT scan and CTA
of the brain were similar to those obtained previously
(Figure 4). The patient then received oral medications
to maintain normal blood pressure. She was discharged
from hospital on June 15 th. Follow-up examination
showed that her tumour partially responded to the chemotherapy. The patient is currently undergoing regular
follow-up.

DISCUSSION
The two cases described above were diagnosed as RPLS
according to current clinical guidelines. To the best of
our knowledge these are the first series of cases in China
of RPLS-associated coma induced by bevacizumab com-
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Figure 3 Enhanced computed tomography and magnetic resonance venography scan of the brain of case 2. Mild cerebral arteriosclerosis, stenosis of the A1 segment of the right anterior cerebral artery and right intracranial artery, and effective blood supply of distal vascular and mild lacunar infarction of bilateral basal ganglia.

bined with chemotherapy. RPLS is a rare brain-capillary
leak syndrome, and is associated with hypertension, nephropathy, and use of immunosuppressive medication
and cytotoxic agents (e.g., cyclosporin A, tacrolimus).
The clinical manifestations include rapidly progressing
intracranial hypertension, seizure, visual disorder, disturbance of consciousness, and mental disorder. Coma is
rarely seen in RPLS. The imaging findings of RPLS are
characteristic of reversible extensive oedema in the white
matter of bilateral posterior cerebral hemispheres, frontal lobe, region of basal ganglia, brain stem, cerebellum,
and cerebral cortex. The diagnosis of RPLS primarily
depends on MRI, however typical imaging findings may
not always be present.
Although the pathogenesis of RPLS is not yet fully
understood two common theories have been described.
The first one argues that a sudden increase in blood
pressure could lead to the dysfunction of cerebral vascular autoregulation, including deficiency of vasodilative
prostaglandin release and cerebral vascular endothelial
dysfunction. Even a mild rise in blood pressure, if acute,
especially in the presence of an underlying endothelial
dysfunction, may result in breakdown of the blood-brain
barrier, pathological vasodilation, and capillary leakage,
leading to extravasation of fluids into the brain parenchyma. As a result, vasospasm and brain hypoperfusion,
activation of the coagulation system and fluid effusion eventually take place. For this reason RPLS is also
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known as “hypertensive encephalopathy”. The posterior
cerebral circulation is more susceptible to such injury,
probably due to the presence of fewer adrenergic nerves
in the posterior cerebral circulation system, which makes
the blood vessels more sensitive to sudden changes in
blood pressure[4].
The second theory states that toxic substances such
as immunosuppressive agents could directly lead to transient impairment of the blood-brain barrier by injuring
the vascular endothelium. Reconditioning vasoconstriction or microthrombosis will result in occlusion of the
cerebral artery, cerebral ischaemia/hypoxia and vasogenic oedema[5].
Bevacizumab is a monoclonal antibody that inhibits
the angiogenesis of tumours by specifically blocking vascular endothelial growth factor (VEGF). Bevacizumab is
commonly used in combination with various chemotherapy regimens to provide additional survival benefits to
patients with metastatic colorectal cancer[6]. Currently, the
NCCN guideline recommends bevacizumab in combination with chemotherapy as the standard treatment regimen for metastatic colorectal cancer. The two patients in
this report received bevacizumab as well as chemotherapy
agents, including oxaliplatin, irinotecan, 5-FU, etc. It has
been reported that 5-FU can cause a rare kind of encephalopathy, known as multifocal inflammatory leukoencephalopathy, which usually occurs from 6 wk to 5 mo
after 5-FU treatment. However, the clinical and imaging
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Figure 4 Repeat enhanced computed tomography and magnetic resonance venography scan of the brain of case 2 on the following day showed the same
image changes as previously described.

features differ from those of RPLS. In our cases leukoencephalopathy can be excluded[7]. To date, neither RPLS
nor other relevant encephalopathies have been reported
to be induced by irinotecan or oxaliplatin. In March 2006,
Professor Glusker et al[8] of Stanford University reported
the first case of bevacizumab-induced typical RLPS in
the New England Journal of Medicine. Furthermore, the
United States Food and Drug Administration updated
the safety information of bevacizumab on September 25,
2006, indicating that healthcare professionals should pay
attention to RPLS, a rare adverse reaction during bevacizumab treatment. Hypertension is the most frequently
reported adverse reaction during bevacizumab treatment.
Bevacizumab may cause RPLS via the following possible
mechanisms: sudden blood pressure rise during bevacizumab treatment causes dysfunction of cerebral vascular
autoregulation. Moreover, bevacizumab can disrupt the
blood-brain barrier by extensively impairing the endothelium. When blood pressure in the systemic circulation
increases, the above changes can cause vasogenic oedema
and eventually RPLS[9,10].
RPLS may occur at any time during bevacizumab
treatment. However, in most cases it develops within
the half-life (about 20 d) of bevacizumab[8,11,12]. Typical
RPLS-related adverse symptoms have been observed in
colorectal and renal cancers treated with bevacizumab
combination chemotherapy[12,13]. RPLS usually occurs
during the first seven cycles of bevacizumab treatment.
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The interval between the administration of bevacizumab
and onset of RPLS ranges from 16 h to 11 d. The first
patient in our report developed RPLS on day 2 of the
third cycle of bevacizumab therapy. The second patient
developed RPLS on day 17 after eight cycles of treatment. These are consistent with previous reports.
Poor blood pressure control is the most important
risk factor for RPLS. Most cases of RPLS are associated with increased blood pressure. The second patient
in this report developed RPLS when her blood pressure
was not controlled appropriately. The first patient also
experienced increased blood pressure before she developed RPLS. Generally, if grade 2 or higher hypertension
(according to NCI-CTC, grade 2 hypertension is defined
as diastolic blood pressure increase > 20 mmHg, or >
150/100 mmHg if previously normal blood pressure) is
documented, it is recommended that the offending agent
should be withdrawn as soon as possible and blood pressure should be controlled[14].
Fortunately RPLS is reversible. Immediate diagnosis,
proper blood pressure control and withdrawal of the
implicated drugs will enable recovery of the clinical and
imaging findings. Although some patients may develop
progressive neurological symptoms, these will generally
improve or resolve within several days. Instant and effective blood pressure control is the primary objective of
managing RPLS. If malignant hypertension is present,
the diastolic blood pressure must be reduced at a steady
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Term explanation

speed to below < 100 mmHg within several hours.
Blood pressure control is recommended for even mild
hypertension. Intravenous antihypertensive agents, e.g.,
sodium nitroprusside and nicardipine, are recommended
for rapid onset. Such intravenous therapy can also maintain adequate cerebral perfusion pressure.
It is not clear whether it is safe for patients who
have experienced RPLS to continue bevacizumab, although discontinuation of bevacizumab is recommended. Since it became available on the market 6 years ago,
five cases of bevacizumab-induced RLPS have been
reported worldwide[15], while no similar case has ever
been reported in China since it entered the Chinese
market in 2010. Indeed, only two out of 30 cases developed RLPS induced by bevacizumab in combination
with chemotherapy.
The lack of typical imaging or thrombotic changes
in the central nervous system makes early recognition of
RPLS crucial. Whenever coma is present during bevacizumab treatment, RPLS should be considered, especially
when complicated with hypertension. Moreover, bevacizumab combination with chemotherapy should be carefully used in patients with a history of hypertension, and
blood pressure should be monitored closely during bevacizumab therapy. Precaution and timely management are
vital to prevent coma. RLPS is a reversible complication
if handled appropriately.
In conclusion, these are the first cases of coma of
RPLS induced by bevacizumab combination chemotherapy reported in China. Although usually reversible, RPLS
is a serious and potentially life-threatening syndrome
and its association with hypertension in the setting of
bevacizumab combination chemotherapy should be recognized. In addition, a history of hypertension should
be addressed prior to the combination regimen. If RPLS
develops, a less toxic regimen should be considered to
prevent possible effects on future cognitive function.

RPLS is a syndrome characterized by clinical symptoms of headache, altered
mental functioning, visual loss and seizures, and is associated with hypertension, nephropathy, and use of immunosuppressive medication and cytotoxic
agents.

Experiences and lessons

RPLS is a rare complication of bevacizumab, and may present with life-threatening symptoms such as coma; however, early recognition and prompt control
of blood pressure may make this complication reversible.

Peer review

This article demonstrates a rare complication of bevacizumab in colorectal cancer, and given the increasing use of bevacizumab, clinicians should be aware of
this potential complication.
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Core tip: We performed endoscopic submucosal dissection (ESD) of a gastric fundus tumor. It was difficult
to strip the tumor completely due to space limitation,
therefore, we used blunt dissection and removed the
tumor quickly and safely. This is a new method based
on traditional ESD, and ensured quick and safe removal
of the tumor in this patient.
Original sources: Wen ZQ, Wu GY, Yu SP, Lin XD, Li SH,
Huang XG, Zhang F, Zeng XY, Huang HY, Li AM. Application
of blunt dissection in ESD of a gastric submucosal tumor. World
J Gastroenterol 2014; 20(21): 6698-6700 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i21/6698.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i21.6698

INTRODUCTION
Endoscopic submucosal dissection of a submucosal
tumor located in the gastric fundus adjacent to the
gastric cardiac region or which has extended into the
cardioesphageal junction, is difficult to perform due to
space limitation. Recently, we performed endoscopic
submucosal dissection (ESD) of a 2.5 cm gastric fundus
submucosal tumor adjacent to the gastric cardiac region.
The tumor was removed safely and quickly using blunt
dissection.

Abstract
We performed endoscopic submucosal dissection of a
gastric fundus tumor. It was difficult to strip the tumor
completely due to space limitation, and we used blunt
dissection to remove the tumor quickly and safely.
Firstly, the basal area of the 2.5 cm submucosal tumor
located in the gastric fundus was cut open, and the
mucosa was dissected. The tumor was difficult to peel,
therefore, a snare was used and the tumor was pulled
and tightened slightly. Short electronic coagulation was
used during the procedure. The tumor was then bluntly
dissected. This method ensured rapid and complete removal of the tumor.

CASE REPORT
Patient
A 30-year-old female was admitted due to recurrent nausea of 3 years, which had worsened in the previous 2 wk.
A neoplasm was found in the stomach. Computed to-
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Figure 1 Computed tomography revealed a tumor located in the gastric
fundus adjacent to gastric cardiac region.

Figure 4 Blunt dissection using the spring rolling pattern.

Figure 2 Gastroscopy showed the gastric fundus tumor.

Figure 5 Base of the tumor after dissection, no perforation can be seen.

Figure 3 Endoscopic submucosal dissection of the basal area of the
tumor.

Figure 6 Immunohistochemistry confirmed the diagnosis of gastrointestinal stromal tumor.

mography of the epigastric zone showed irregular thickening of the gastric fundus wall adjacent to the gastric
cardiac region, local nodosity, and the tumor was found
to be approximately 2.4 cm in size (Figure 1). The first
therapeutic choice was ESD.

extended to the gastric cardiac region, and it was difficult to peel from the submucosa due to space limitation.
The submucosa around the tumor was injected with the
above-mentioned solution, the tumor was removed using
a snare which was pulled and tightened slightly around
the tumor and short electronic coagulation was used during the procedure. This process was carefully repeated to
avoid excessive traction. The tumor was bluntly dissected
cautiously to avoid bleeding caused by mechanical cutting (Figure 4). The tumor was completely removed, the
raw surface was clean with no residual tumor, bleeding or
perforation (Figure 5). Pathology and immunohistochemistry results confirmed that the tumor was a gastrointestinal stromal tumor, with a low risk of malignancy (Figure
6). The patient was discharged after 5 d of observation

Method
A hyaline cap was placed in front of the gastroscope
and a hemispheroid submucosal tumor approximately
2.0 cm × 2.5 cm was seen in the gastric fundus (Figure
2). The range was marked, and a mixture of methylene
blue, epinephrine, and physiological saline was injected.
The mucosa was incised, the tumor was removed from
the basal area using an IT knife, and the submucosa was
dissected using a cut knife (Figure 3). The patient’s tumor
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without bleeding, perforation or other complications.

rated. The repair of perforated tissue is complex. In this
case, the use of blunt dissection allowed peeling of the
tumor, resulting in a good outcome.

DISCUSSION
Gastrointestinal stromal tumors are the most common
mesenchymal tissue tumors in the gastrointestinal tract,
and arise from the Cajal mesenchymal cells or their costem cells[1]. The standard treatment is laparoscopy or
laparotomy. Endoscopic therapy has been gradually
developed in recent years, and the main endoscopic
techniques include endoscopic band ligation, endoscopic
submucosal dissection (ESD), endoscopic mucosal resection and endoscopic full-thickness resection. En bloc dissection of stromal tumors, whatever the size or shape of
the tumor, is an advantage of ESD. During electromagnetic resonance, the neoplastic tissue is resected rapidly,
and the endoscopist has little or no control in adjusting
the plane or the margin of resection; during ESD, the
endoscopist deliberately and diligently creates a plane of
dissection through the submucosa, while attempting to
achieve a margin that is free of neoplastic tissue[2]. Endoscopic therapy has developed rapidly in recent years,
and several methods had been modified based on ESD.
BR Liu et al[3] reported an endoscopic technique known
as endoscopic muscularis dissection for removing lesions
located in upper gastrointestinal subepithelium. Takizawa
et al[4] reported a technique to remove lesions in the colon
using blunt balloon dissection.
In our patient, we examined the status of the tumor
and the gastric fundus wall using computed tomography,
and initially determined the possibility and risk of endoscopic therapy in this patient. ESD was the first choice in
the treatment of this tumor. When dissected, the tumor
body was exposed during the submucosa dissection, and
it was difficult to peel the tumor tissue accurately and
effectively using the cut knife due to space limitation.
Following submucosa injection around the tumor, the
tumor was removed at the basal area using a snare, which
was slightly pulled and tightened around the tumor. Short
electronic coagulation was used during the procedure.
This process was carefully repeated to avoid excessive
traction. The tumor was bluntly dissected cautiously, as
mechanical cutting needs to be well managed to avoid excessive traction, and the tumor was completely removed.
It is impossible to bluntly dissect the tumor with a snare
directly without ESD. The snare may enclose too much
or too little tissue, which makes it impossible to manage
the range of dissection and the tissue can easily be perfo-

COMMENTS
COMMENTS
Case characteristics

Recurrent nausea of 3 years which worsened in the previous 2 wk. A neoplasm
was found in the stomach.

Clinical diagnosis

Submucosal tumor of the gastric fundus.
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Pathological diagnosis

Pathology and immunohistochemistry results confirmed that the tumor was a
gastrointestinal stromal tumor, with a low risk of malignancy.

Treatment

The first treatment choice was endoscopic submucosal dissection (ESD).

Experiences and lessons

ESD of a tumor located in the gastric fundus requires considerable practice, skill,
and is a difficult operation. The authors peformed ESD of a gastric fundus tumor
using blunt dissection, which allowed quick and safe removal of the tumor.
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Imaging findings of primary gastric plasmacytoma: A case
report
Zhen-Hua Zhao, Jian-Feng Yang, Jin-Dao Wang, Jian-Guo Wei, Fang Liu, Bo-Yin Wang
apparent diffusion coefficient map, implying that water
diffusion in the mass was restricted. In addition, endosonography indicated a low echogenic mass in the
gastric wall. These imaging findings increase the available knowledge about imaging of this disease and provide valuable information for differentiating primary GP
from common gastric tumors.
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Core tip: Current knowledge regarding the imaging
of primary gastric plasmacytoma is limited. Here, we
report findings from biphasic enhancement computed
tomography, magnetic resonance imaging, and endosonography for this disease, thereby increasing imaging knowledge about primary gastric plasmacytoma
and providing useful information for differentiating
these tumors from common gastric tumors.
Original sources: Zhao ZH, Yang JF, Wang JD, Wei JG, Liu F,
Wang BY. Imaging findings of primary gastric plasmacytoma: A
case report. World J Gastroenterol 2014; 20(29): 10202-10207
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i29/10202.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i29.10202

Abstract
Primary gastric plasmacytoma (GP) is a rare extramedullary plasmacytoma with clinical and imaging features
that are common among other gastric tumors, such as
gastric adenocarcinomas, gastric stromal tumors, and
lymphomas. Here, we present a histologically conﬁrmed
case of primary GP examined with biphasic computed
tomography (CT), magnetic resonance imaging (MRI),
and endosonography. A well-circumscribed extraluminal
mass appearing as homogeneous attenuation/intensity
with gradual enhancement was identified on biphasic
enhancement CT and MRI. This mass was hyperintense
on diffusion-weighted imaging and hypointense on the
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INTRODUCTION
Primary gastric plasmacytoma (GP) constitutes approximately 2% of all cases of extramedullary plasmacytoma[1].
However, knowledge regarding the imaging of this disease
is limited and there is only one report on imaging, which
describes computed tomography (CT) findings showing
homogeneous concentric gastric wall thickening but with
poor contrast enhancement[2]. To the best of our knowl-

385

February 8, 2015|Second Edition|

Zhao ZH et al . Imaging findings of primary gastric plasmacytoma

A

B

P

P

C

C
62.3

40.4

S
48.5

S
50.3

C

P
C
84.0

S
59.4

Figure 1 Axial computed tomography image. A well-circumscribed extraluminal mass with homogeneous iso-attenuation in the posterior side of the gastric midbody (A). The mass appears as a mild enhancement on the arterial phase and a moderate enhancement on the portal phase (B and C). S: Spleen, P: Pancreas, C:
Cholelithiasis.

edge, findings from biphasic enhancement CT, magnetic
resonance imaging (MRI), and endosonography have not
been described for this disease. Here, we report a new
case of primary GP and present the imaging findings.

compressed and displaced, and there was evidence of
cholelithiasis in the gallbladder.
Regarding the MRI (3T Siemens Magnetom Verio, Erlangen, Germany) findings, the lesion was homogeneous
and iso-hyperintense on T2-weighted images (T2WI) and
iso-hypointense on T1-weighted images (T1WI) (Figure
2A and B). In particular, the mass was hyperintense on
diffusion-weighted imaging (DWI) (b value = 800), in
contrast to its hypointense presentation on the apparent
diffusion coefficient (ADC) map (ADC value = 0.863
× 10-3 mm2/s) (Figure 2C and D). This finding implied
that water diffusion in the mass was restricted. After intravenous administration of gadolinium contrast agent,
(gadopentetate dimeglumine, Bayer Schering Pharma
AG, Berlin, Germany), a submucosal mass with gradual
and homogeneous enhancement was revealed (Figure 2E
amd F). The lesion infiltrated the adjacent pancreas and
spleen, although lymphadenopathy was not present in the
abdomen.
An upper endoscopy revealed irregular bulging from
the fundus to the posterior side of the midbody, as well
as several superficial mucosal erosions overlying the mass
(Figure 3A and B), whereas endosonography indicated
effacement of normal layers and a low echogenic mass in
the gastric wall (Figure 3C).
Analysis of the biopsy specimen obtained from endoscopy indicated primary GP, and Helicobacter pylori (H.
pylori) was not detected. The skeletal survey and bone
marrow examination showed no abnormalities.

CASE REPORT
A 79-year-old male was admitted to our hospital because
of epigastric pain and a choking feeling after eating,
which had lasted approximately one month. The patient
reported no significant medical history or medication use.
The physical examination showed only mild epigastric
tenderness on deep palpation without rebound, and the
laboratory results were within normal limits.
An abdominal CT (Philips 64, Philips Medical Systems, Cleveland, OH, United States) demonstrated a
well-circumscribed extraluminal mass measuring 8.4
cm × 13.2 cm × 15.7 cm on the posterior side of the
gastric midbody. The mass was a homogeneous isoattenuation lesion similar to the paraspinal muscle and
without any area of calcification or necrosis on a plain
scan (Figure 1A). Following the administration of contrast agent (iopromide, 300 mg iodine/mL; Ultravist 300,
Schering, Berlin, Germany), the lesion was revealed as a
mild enhancement on the arterial phase with moderate
enhancement on the portal phase. The CT values of the
lesion on the plain scan, arterial, and portal phase were
40.4 hounsfield units (HU), 62.3 HU, and 84.0 HU, respectively (Figure 1B and C). The adjacent pancreas was

WCCR|www.wjgnet.com

386

February 8, 2015|Second Edition|

Zhao ZH et al . Imaging findings of primary gastric plasmacytoma

A

B

C

D

S

E

F

Figure 2 Magnetic resonance imaging. The lesion (arrowhead) was homogeneous and iso-hyperintense on T2-weighted images (A), iso-hypointense on T1weighted images (T1WI) (B), clearly hyperintense on diffusion-weighted imaging (C) and hypointense on the apparent diffusion coefficient map (D). The mass (arrowhead) under the hyperintense gastric mucosa (arrow) was gradual and homogeneous for enhancement at 60 s (E) and 190 s (F) after gadolinium injection, as
revealed by transverse and coronal T1WI. S: Spleen.

The patient received surgery that consisted of total
gastrectomy with a subtotal pancreatectomy, splenectomy,
and oesophageal and jejunum Roux-en-Y anastomosis.
One 10.1 cm × 15.0 cm × 16.0 cm mass was identified
in the gastric fundus and midbody. The mass had infiltrated the lamina propria, pancreas, and spleen and was
classified at an advanced stage. Haematoxylin-eosin (HE)
staining showed diffuse plasma cell infiltration into the
muscular layers of the stomach; some of these cells were
binuclear with large nuclei and very prominent centrally
located nucleoli, and a few mitotic cells were also observed, which indicated histological grade 3 (Figure 4A
and B). Immunohistochemistry examination revealed that
the tumor cells were positive for CD38 and CD138 and
negative for CD3, CD20, CD45, and k-chain expression
(Figure 4C and D). Based on these pathological features,
the tumor was diagnosed as a primary GP.

WCCR|www.wjgnet.com

Abdominal and pelvic CT analysis performed eight
months after the operation indicated no recurrence or
metastasis in any abdominal organs, and the laboratory
results were within normal limits.

DISCUSSION
Primary GP is a rare disease, and the final diagnosis of
GP requires the demonstration of a single lesion showing monoclonal plasma cell infiltration in the stomach, a
negative skeletal survey, and no evidence of tumor cells
in the bone marrow[3]. Stasi et al[4] proposed that H. pylori
infection may play an important role in the pathogenesis
of GP, although this organism was not detected in several published cases[5,6]. Pathologically, primary GP has
been hypothesized to originate from lymphoid follicles
in the submucosa or from plasma cells in the lamina
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Figure 3 Endoscopy. Endoscopy revealed irregular bulging (arrowhead) from the fundus to the posterior side of the midbody (A and B), and endosonography indicated effacement of the normal structure and a low echogenic mass (arrowhead) in the gastric wall (C).

lesion showed homogeneous iso-hyperintensity on T2WI
and iso-hypointensity on T1WI imaging. After administration of the contrast agent, the MRI clearly indicated a
submucosal mass with homogeneous enhancement. In
particular, the mass showed evident hyperintensity on
DWI images and hypointensity on the ADC map, with
a 0.863 × 10-3 mm2/s ADC value. The ADC value is estimated to be lower in viable tumor tissues with densely
packed diffusion-hindering obstacles than in tissues with
less densely packed obstacles, such as necrotic and benign
tissues[7]. The ADC value in our case further confirmed
the dense cellularity of the plasma cells in the mass and
was consistent with our pathological findings.
Because primary GP originates from the submucosa
or the lamina propria of the mucosa[2], endoscopy occasionally shows only bulging in the gastric wall; however,
the biopsy specimen obtained by endoscopy may suggest
GP.
Tan et al[5] reported two cases of gastric plasmacytoma
following deﬁnitive radiotherapy and suggested that PET
and CT imaging provided little or no value for estimating
the extent of disease in the stomach but was valuable for
excluding dissemination beyond the stomach.
Primary GP tumors differentiate from common gastric tumors, including gastric adenocarcinomas, gastric
stromal tumors, and lymphomas. In particular, adenocarcinomas arising from the gastric epithelium are usually
confirmed by endoscopy. On CT, the common appearance of nonmucinous and mucinous gastric carcinomas
include focal wall thickening with ulceration, a diffusely

propria; accordingly, primary GP is classified into the
following four types: nodular, infiltrative, ulcerative, and
polypoid[2]. According to whether tumor cells infiltrate
the lamina propria, GP is classified as early or advancedstage disease. Most primary GP patients are elderly and
show nonspecific symptoms, including anorexia, weight
loss, epigastric discomfort, and gastrointestinal bleeding[3]. Several imaging methods are used to evaluate GP,
including upper gastrointestinal series, CT, MRI, positron emission tomography (PET), and endoscopy or
endosonography.
Abdominal CT plays an important role in diagnosing and staging gastric tumors. Yoon et al[2] reported
two cases of primary GP that showed homogeneous
concentric gastric wall thickening with poor contrast
enhancement similar to the degree of enhancement of
the paraspinal muscle. However, our case differed from
previous cases in several respects. First, our case demonstrated a well-circumscribed extraluminal mass that may
have been related to its origin within lymphoid follicles
of the submucosa or plasma cells in the lamina propria.
Second, a gradual enhancement pattern was observed.
Biphasic enhancement CT may provide more information on the enhancement characteristics of primary GP,
and we hypothesize that the observed gradual enhancement is consistent with the dense cellularity of plasma
cells in the mass. MRI is a more sensitive technique for
detecting the inner components of gastric tumors, and
DWI is helpful in evaluating the cellularity of the lesions
by measuring water molecule diffusion. In our case, the
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Figure 4 Microscopic examination. Microscopic examination confirmed that plasma cells had diffusely infiltrated the muscular layer of the stomach (A), and some of
these cells contained large nuclei with very prominent centrally located nucleoli (arrow) (B). The immunohistochemical examination disclosed that the tumor cells were
positive for CD38 (C) and CD138 (D).

inﬁltrative wall with evident homogeneous enhancement,
and a layered enhancement pattern[8]. These CT features
are different from those observed in our case of primary
GP, which manifested as a well-circumscribed extraluminal mass with mild to moderate homogeneous enhancement. Large gastric stromal tumors greater than 3 cm in
diameter typically appear with lobulated margins, mucosal
ulceration, central necrosis, cavitation, and heterogeneous
enhancement[9]. Whether in our case or in other reported
cases, these tumors consistently demonstrate homogeneous attenuation without necrosis and mild or moderate
enhancement. Gastric lymphoma is considered a “soft”
tumor that typically appears as segmental or diffuse wall
thickening or nonenhancing extramucosal masses with
homogeneous low attenuation[10,11]. The present case
of primary GP appeared as an extraluminal mass with
gradual enhancement. Avcu et al[12] evaluated gastric tumors according to the ADC measurement and found that
the ADC value in lymphoma cases was (1.09 ± 0.08) ×
10-3 mm2/s; as a result, these authors hypothesized that
ADC measurements may help in the diagnosis of gastric
lymphoma. In our case, the ADC value of the primary
GP was 0.863 × 10-3 mm2/s, which indicates that this
measurement may be helpful for differentiating primary
GP from gastric lymphoma. However, additional cases
are needed to analyse the ability of CT and MRI findings
to differentiate primary GP from lymphoma.
In addition to homogeneous concentric gastric wall
thickening with poor contrast enhancement, primary GP

WCCR|www.wjgnet.com

may appear as a well-circumscribed extraluminal mass
with homogeneous attenuation/intensity and a gradual
enhancement pattern on both biphasic enhancement CT
and MRI. The mass in the present case was hyperintense
on DWI, hypointense on the ADC map, and demonstrated a low echo on endosonography. We presented the
imaging findings of this new case of primary GP to enrich knowledge of the imaging of this disease among radiologists and clinicians, with the goal of providing useful
information for differentiating primary GPs from common gastric tumors. However, further research is needed
to explore the imaging characteristics of primary GP.
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A 79-year-old male presented with epigastric pain and a choking feeling after
eating, which had been ongoing for approximately one month.

Clinical diagnosis

The physical examination showed only mild epigastric tenderness on deep palpation without rebound.

Differential diagnosis

This included gastric adenocarcinoma, gastric stromal tumor, and lymphoma.

Laboratory diagnosis

The laboratory data were within normal limits.
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Imaging diagnosis

Both computed tomography and magnetic resonance imaging (MRI) demonstrated a well-circumscribed extraluminal mass with a gradual enhancement
pattern. In particular, the mass showed evident hyperintensity on diffusionweighted imaging (DWI) and hypointensity on the apparent diffusion coefficient
map, which implied that water diffusion in the mass was restricted.
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Pathological diagnosis

4

Treatment

5

Histopathological and immunohistochemical examinations revealed that plasma
cells had diffusely infiltrated the muscular layers of the stomach and that the
tumor cells were positive for CD38 and CD138 and negative for CD3, CD20,
CD45, and k-chain expression.
The patient underwent total gastrectomy associated with subtotal pancreatectomy as well as splenectomy and oesophageal and jejunum Roux-en-Y
anastomosis.
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Related reports

The imaging features of primary gastric plasmacytoma are not very well understood. Here, we present a new case in detail and with imaging findings from
different modalities to increase the knowledge of this disease.

Term explanation
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Experiences and lessons
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Peer review
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DWI is one of the functional imaging methods of MRI and is used to evaluate
cellularity in lesions by observing water molecule diffusion.
This case report not only presents additional imaging findings for primary gastric plasmacytoma compared to previous cases but also encourages these new
findings to aid in diagnosis and differentiatial diagnosis.
This case report describes the imaging findings for a rare case of primary gastric plasmacytoma, as few previous reports have described imaging findings for
this disease. It is a good report.
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Core tip: We report a case of giant esophageal gastrointestinal stromal tumor in a 29-year-old male successfully treated with enucleation. The patient has no
evidence of recurrence and is in good clinical conditions
up-to date, five years after surgery.
Original sources: Mu ZM, Xie YC, Peng XX, Zhang H, Hui
G, Wu H, Liu JX, Chen BK, Wu D, Ye YW. Long-term survival
after enucleation of a giant esophageal gastrointestinal stromal
tumor. World J Gastroenterol 2014; 20(37): 13632-13636 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i37/13632.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i37.13632

Abstract
INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms of the gastrointestinal tract. Less
than 1% occurs in the esophagus. Surgery is the primary treatment for patients with GISTs. We report a
29-year-old male was admitted after the detection of
a posterior mediastinal mass during work-up with routine examination. He did not have any disease-related
symptoms. The physical examination was unremarkable. Chest computed tomographic scan, the barium
esophagogram and endoscopic esophageal ultrasound
showed benign neoplasm. The patient was performed
an enucleation surgery through the right posterolateral
thoracotomy. The pathology revealed a 13.0 cm × 12.0
cm × 5.0 cm mass. The tumor was CD117 (C-kit), PDGFRA and DOG1 positive. These findings were consistent
with a GIST of the esophagus. So the diagnosis of GIST
of esophagus was confirmed. The pathological diagnosis
of low grade of GIST of esophagus was confirmed. The
patient has no evidence of recurrence and is in good
clinical conditions up-to date, five years after surgery.

Gastrointestinal stromal tumors (GISTs) are rare mesenchymal neoplasms of the gastrointestinal tract. The
most frequent anatomic location of GIST is the stomach
(60%-70%), followed by small intestine (20%-25%), colon
and rectum (5%), and esophagus (< 1%)[1]. They typically
present in older individuals. Surgery is the initial treatment
for the esophageal GISTs. We present a rare case of longterm and good quality of life after enucleation of a giant
esophageal GIST.

CASE REPORT
A 29-year-old male was admitted to department of thoracic surgery after the detection of a posterior mediastinal mass during work-up with routine examination. He
did not have any disease-related symptoms, such as dysphagia, chest pain or dyspnea. The physical examination
was unremarkable. Results of laboratory studies were
all within normal limits. Chest computed tomographic
(CT) scan revealed a 13 cm hyperdense soft-tissue mass,

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Mass showed before the surgery. A: The frontal chest radiograph showed a widened and undulated mediastinal contour; B: Barium esophagogram demonstrated a multilobulated protuberant lesion with a relatively smooth margin in the middle thoracic esophagus; C: Chest CT scan revealed a 13 cm × 5 cm × 6 cm
hyperdense soft-tissue mass, originated from the posterior wall of the esophagus. The mass was well demarcated from the surrounding structures protruded into the
esophageal lumen and compressed the trachea and the right main bronchus, and no metastases noted was found; D: ESU demonstrates a hypoechoic, homogeneous, well-demarcated mass, arising at 24 cm from the incisors and extending to 35 cm and arising from the muscularis propria of the esophagus.

originating from the posterior wall of the esophagus. The
barium esophagogram demonstrated a multilobulated
protuberant lesion with a relatively smooth margin in
the middle thoracic esophagus. Endoscopic esophageal
ultrasound (EUS) demonstrated a hypoechoic, homogeneous, well-demarcated mass, arising from the muscularis
propria of the esophagus at 24 cm from the incisors and
extending to 35 cm (Figure 1).
Preoperative examination and intraoperative findings
showed benign neoplasm. The patient was underwent an
enucleation surgery through the right posterolateral thoracotomy. The outer esophageal muscle was incised longitudinally. Careful dissection was done to separate and
remove the mass from the underlying submucosa. After
careful dissection, the mass was enucleated completely
with unbroken pseudocapsule. During the operation,

WCCR|www.wjgnet.com

one piece of mucosa was inadvertently opened during
dissection, which was repaired by interrupted suture.
The underlying mucosa and longitudinal muscle were
reapproximated. The muscularis propria and mediastinal
pleural also were sutured. Intraoperative endoscopy with
air insufflation was used to confirm mucosal integrity and
safeguard against esophageal perforation.
The pathology revealed a 13.0 cm × 12.0 cm × 5.0
cm mass with an intact pseudocapsule. The tumor was
CD117 (C-kit), PDGFRA, DOG1 and SMA positive,
CD34 and calponin and weak positive, and negative for
desmin. These findings were consistent with a GIST
of the esophagus. The mass contained less than 5 mitoses per 50 high-power fields. So the diagnosis of low
grade of GIST of esophagus was confirmed. We also
found that exon 12 and exon 18 of PDGFRA and exon
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CD34 × 100
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Sequence of C-kit 9 exon:

Sequence of C-kit 17 exon:

Sequence of C-kit 11 exon:

Sequence of PDGFRA 12 exon:

Sequence of C-kit 13 exon:

Sequence of PDGFRA 18 exon:

Figure 2 Pathology revealed a 13.0 cm × 12.0 cm × 5.0 cm mass with an intact pseudocapsule. The tumor was CD117 (C-kit), PDGFRA, DOG1 and SMA positive, CD34 and calponinand weak positive, and negative for desmin. Mutation sequencing found that exon 12 and exon18 of PDGFRA and exon 9,11,13,17 of C-kit all
were wild type.

9,11,13,17 of C-kit all were wild type (Figure 2).
In one week postoperatively, the patient underwent an
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esophagogram that confirmed the absence of an esophageal leak or stricture. The patient had liquid diet one week
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after operation, swallowed most ordinary food with little
difficulty and had no dysphagia two weeks later. At 5-year
follow-up the patient is feeling well and CT scans have
shown no evidence of recurrent disease.

with a resection or even abandoning surgery and converting to neoadjuvant treatment should be considered. In
the case present, we sutured and then draged the tumor
through the stitch during the operation to avoid rupturing
the tumor. All the procedures in the enucleation were out
of pseudocapsule. We must make sure that the enucleated
tumor with unbroken pseudocapsule negative margins.
Activating mutations of KIT or platelet-derived
growth factor receptor alpha (PDGFRA) are found in
the vast majority of GISTs. Two KIT and PDGFRA kinase inhibitors, imatinib and sunitinib, have proven clinical benefit in patients with recurrent or metastatic GISTs
and have been received approval from the FDA for the
treatment of gastrointestinal stromal tumours. More
than half of patients unfortunately develop resistance to
imatinib after about 2 years, eventually develop resistance
to these agents, resulting in fatal disease progression[11,12].
Some other structurally distinct inhibitors of KIT and
PDGFRA kinases have been developed, Demetri et al[13]
showed that oral regorafenib could provide a significant
improvement in progression-free survival compared with
placebo in patients with metastatic GIST after failure of
imatinib and sunitinib. Ajuvant tyrosine-kinase inhibitor
treatment is debated as its survival benefit is controversial. Blay et al[5] reported that patients with completely
resected GISTs who received adjuvant imatinib after surgery had not improvement the overall survival, although
lower recurrence rates. Patients with wild-type GISTs are
less responsive to imatinib-based therapies. In the case
presented here, the patient was wild-type GIST, so he
didn’t take the adjuvant treatment.
The 5-year survival rate after complete resection of
GISTs is approximately 50%-65%. Many factors including tumor size, mitotic rate, tumor location, kinase mutational status and occurrence of tumor rupture have
been extensively studied and proposed to be predictors
of survival outcomes. Tumor size and mitotic activity are
the best prognostic features. Tumors are classified using
a ranking system, grouping tumors into very low-, low-,
intermediate-, and high-risk categories based on size (<
2 cm, 2-5 cm, 5-10 cm, and > 10 cm) and on number of
mitoses within 50 high-power fields (HPFs); such measurements typically being reported as less than 5, 5 to 10,
or greater than 10[14]. In the case represent here, the tumor size and the mitotic activity expressed per 50 HPFs
were 13 cm and less than 5, respectively.
Katoh et al[15] reported 5 cases of GIST, and conclusion that if low malignancy GIST is completely removed
by endoscopic resection, then no further treatment is
necessary. In the case presented here, the patient did not
receive any adjuvant therapy after surgery and no evidence of recurrent disease.
In the case presented here, the patient was diagnosed
with a giant esophageal gastrointestinal stromal tumor in
29 years old. We also found that exon 12 and exon18 of
PDGFRA and exon 9, 11, 13, 17 of C-kit all were wild
type. These findings were consistent with a GIST of the
esophagus. The mass contained less than 5 mitoses per

DISCUSSION
GISTs are uncommon mesenchymal tumors of the gastrointestinal tract and rare before the age of 40 years, and
less than 1% occur in the esophagus[1,2]. Bülbül Doğusoy
et al[3] reports a multicenter study of 1160 gastrointestinal stromal tumors and found 0.7% to be located in the
esophagus.
The diagnosis of esophageal GIST is frequently not
clear preoperatively. Half of patients with esophageal
GIST are asymptomatic and the remaining ones present
with dysphagia or atypical chest pain. A complete diagnostic evaluation includes esophagoscopy, EUS, CT scan,
and barium esophagogram. The presence of a rounded
filling defect on barium esophagogram, an endoscopically
normal-appearing mucosa, a well-circumscribed, nonenhancing mass on contrast -enhanced CT scan, and a
homogeneous, hypoechoic mass with smooth borders on
EUS examination will help in the differential diagnosis
with other malignant neoplasms but not with esophageal
leiomyoma. CT can be helpful in the preoperative assessment of tumor extent and presence of distant metastases. A definite diagnosis of GIST depends on a comprehensive pathologic examination of the surgical specimen.
In GIST cases, approximately 95% are KIT (CD117)positive, CD34 is positivity in 95% and SMA is positive
in 20%-30%, but often nonreactive with S-100 protein
immnostains[4]. CD117 and DOG1 positive are specific
in GIST as compared with smooth muscle and neural
tumors. In the case represented here, we diagnosed the
mass was GIST mainly because of positive staining for
CD117 and DOG1.
There were few effective therapeutic options for patients with GISTs. For patients with primary localized
and resectable GIST, surgical resection remains the only
chance for cure, as chemotherapy and radiation are ineffective. The primary goal of surgical management of
GISTs is to achieve a negative microscopic margin[5,6].
The surgery options available for esophageal GISTs
are fairly controversial, esophageal resection or GIST
enucleation.
Since a true tumor capsule does not exist, the surgeon must exercise additional care during the removal of
a GIST not to rupture the tumor, as this complication is
associated with an increased risk for the development of
peritoneal metastases[7]. Much like with most other soft
tissue sarcomas, GISTs rarely metastasize to lymph nodes,
thus a regional lymphadenectomy is not necessary, unless
locoregional lymph nodes are enlarged[8-10]. It is extremely
important to avoid tumor rupture in the surgery because
it is associated very poor outcomes. The tumor should not
be held with forceps and should be handled gently. If there
is any possibility of tumor rupture, an en bloc combined
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50 high-power fields. So the diagnosis of low grade of
GIST of esophagus was confirmed. He did not receive
any adjuvant therapy after surgery. At 5-year follow-up
the patient is feeling well and CT scans have shown no
evidence of recurrent disease.

6

COMMENTS
COMMENTS
Clinical diagnosis

Computed tomographic (CT) the barium esophagogram; esophageal ultrasound
(EUS) showed benign neoplasm from esophagus.

Differential diagnosis

7

In contrast to gastrointestinal stromal tumors (GISTs), leiomyoma and
leiomyosarcoma are positive for SMA and desmin and negative for KIT and
CD34.

Imaging diagnosis

8

Chest CT scan, the barium esophagogram and endoscopic EUS showed benign neoplasm in esophagus.

Pathological diagnosis

The authors do the immunohistochemistry for CD117, PDGFRA, DOG1, CD34,
smooth muscle actin, desmin and calponin. We found that positive for CD117,
PDGFRA, DOG1, CD34 and smooth muscle actin, negative for desmin and
calponin.

9

Treatment

10

The authors enucleated a giant esophageal gastrointestinal stromal tumor in a
29-year-old male.

Related reports

Milman S reported enucleation of a giant esophageal gastrointestinal stromal
tumor in an old man in 2009.

Experiences and lessons

11

The authors can enucleated a giant esophageal gastrointestinal stromal tumor
and have good prognosis.

Peer review

The authors diagnosed the GISTs after the surgery, maybe we could diagnosed
through biopsy or other methods before the surgery.
12
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Core tip: Hepatoid adenocarcinoma of the stomach
(HAS) has different clinicopathological features and
prognosis compared with common stomach cancer
without the hepatoid differentiation areas (non-HAS).
This case report evaluated the computed tomography
(CT) findings of patients with pathologically proved
hepatoid adenocarcinoma of the stomach. The results
will aid the recognition of HAS and demonstrate that CT
is useful in the differentiation of HAS from non-HAS.
Original sources: Ren A, Cai F, Shang YN, Ma ES, Huang ZG,
Wang W, Luo J. Gastric hepatoid adenocarcinoma: A computed
tomography report of six cases. World J Gastroenterol 2014;
20(40): 15001-15006 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i40/15001.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i40.15001

Abstract
We describe the computed tomography (CT) imaging
findings in six cases (five males and one female; age
range 61-78 years; mean age 67.3 years) with histologically proven hepatoid adenocarcinoma of the stomach (HAS). Five of the six patients had elevated serum
alpha-fetoprotein levels. The most common type of
gross appearance HAS on CT is a polypoid mass (83%,
5/6). The most common contrast enhancement pattern was heterogeneous. All six patients had a regional
lymphadenopathy larger than 6 mm in its short axis.
Liver metastases (n = 3) were noted. Venous tumor
thrombosis was identified in the portal vein (n = 2) of
the regions near primary gastric tumors or metastatic
masses. Our findings suggest in an elderly, male patients with a large heterogeneous enhancement tumor,
the presence of distant metastases, regional lymphadenopathy and characteristically increased serum alphafetoprotein levels indicates a high likelihood of HAS.

INTRODUCTION
Hepatoma is a rare variant of adenocarcinoma that can
occur in the stomach. Ishikura et al[1] proposed the term
hepatoid adenocarcinoma of the stomach (HAS) in 1985.
Since that report, there have been subsequent reports
of its clinical manifestation and pathological features[2-4];
however, few of them concerned computed tomography
(CT) findings of HAS[5,6]. This tumor type has poor prognosis; therefore, accurate diagnosis of hepatoid adenocarcinoma is very important. In this report, we present the
CT findings of patients with pathologically proved HAS.

CASE REPORT
A computer search of the pathology and medical records
of two institutions between January 2010 and December
2012 revealed six patients with pathologically proven
hepatoid adenocarcinoma of the stomach. Four patients

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Table 1 Clinical Features of hepatoid adenocarcinoma of the
Case/age/sex

Location

Tumor thickness (cm)

AFP staining

Serum AFP (ng/mL)

Follow-Status

1
2
3
4
5
6

body
body
antrum
antrum
body
diffuse

8
5
3.5
7
7
3.2

Positive
Positive
NA
Positive
Positive
Positive

1210
92.3
2.89
513
60500
281.7

Died of at 13 mo
Alive 35 mo
Alive 13 mo
NA
Alive 3 mo
Died of at 3 mo

66
63
61
78
61
75

F
M
M
M
M
M

AFP: Alpha-fetoprotein.

A

B

Figure 1 Histopathology of hepatoid carcinoma in gastric primary lesion. A: Case no 4. The tumor comprised a mixture of glandular and hepatoid components
(hematoxylin and eosin staining; original magnification, × 200); B: Hepatoid areas are outlined by immunopositivity for alpha-fetoprotein.

Table 2 Computed tomography feature of hepatoid adenocarcinoma of the stomach
Case Gross

Enhancement arterial portal

Delay

1 Polypoid
2 Polypoid
3 Polypoid
4 Polypoid
5 Polypoid
6 Diffuse

Heterogeneous
Heterogeneous
Heterogeneous
Heterogeneous
Heterogeneous
Layered

110 HU
72 HU
72 HU
81 HU
77 HU
56 HU

Lymphadenopathy metastases Pattern phase
appearance
112 HU
79 HU
80 HU
85 HU
76 HU
60 HU

had epigastric pain (cases 1-4), and two patients had fatigue and weight loss (cases 5-6).
All patients underwent endoscopy. For all six patients, histopathological examination of the surgical or
biopsy specimens revealed typical features of hepatoid
adenocarcinoma. Five patients had elevated serum alphafetoprotein (AFP) levels. Five tumors had available pathological specimens, all of which showed positive AFP
staining of tumor tissue. Four patients underwent surgery
(total gastrectomy, cases 2-4), except for case 5, who
underwent a palliative operation. The principal clinical
findings, histopathology and laboratory findings are summarized in Table 1. Tumor enhancement patterns were
predominantly heterogeneous (5/6). Mild enhancement
was observed in four cases; and moderate enhancement
was observed in two cases. All six patients had evidence
of lymph node metastasis on CT scans, involving perigastric, paraaortic and hepatoduodenal ligaments. For the
four surgical patients, surgery revealed lymphadenopathy.

WCCR|www.wjgnet.com

82 HU
76 HU
73 HU
79 HU
70 HU
58 HU

Phase

Phase

+
+
+
+
+
+

Liver (thrombus)
Liver
Liver (thrombus)

All patients had multiple enlarged lymph nodes.
Liver metastases were observed in three cases. Venous
tumor thrombosis was identified in the left portal veins
around metastatic hepatic masses in two patients (Table 2).

DISCUSSION
Ishikura et al[1] proposed the term “hepatoid adenocarcinoma of the stomach” for primary gastric carcinomas
characterized histologically by hepatoid differentiation
and the production of large amounts of AFP. AFP producing gastric cancer has a higher incidence of liver metastases and poorer prognosis than non-AFP producing
gastric cancer. The incidence of HAS was reported to be
0.3%[7].
The pathological appearance of HAS is characterized by the presence of both adenocarcinomatous and
hepatoid components (Figure 1). Areas of necrosis and
hemorrhage are often found in the tumor[8]. Even at the
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A

B

C

Figure 2 Hepatoid adenocarcinoma of the stomach in a 66-year-old female (patient 1). A: Transverse computed tomography (CT) scan showing a large polypoid
tumor (arrow) and moderate heterogeneous enhancement; B: Coronal reformatted CT image demonstrating a large protruding mass with a central ulceration (arrow).
The multiplanar reformations (MPR) image seemed better than the transverse images for morphological features of the tumor. A metastatic hepatic mass was identified in the left lobe (arrowhead); C: An MPR image showing a slightly enhanced filling defect in the left lobar branch of the portal vein, suggestive of tumor thrombus
(arrow), and an adjacent metastatic lymph node (arrowhead).

A

B

C

Figure 3 Hepatoid adenocarcinoma of the stomach in a 61-year-old male (patient 3). Transverse dynamic contrast-enhanced computed tomography showing an
tumor that is enhanced from the arterial phase to the delayed phase. A: The arterial phase computed tomography scan reveals polypoid lesions at the posterior wall of
the gastric antrum (arrow). The heterogeneous mild enhancement pattern is shown; B and C: The tumor (arrows) is enhanced persistently in the portal phase (B) and
delayed phase (C).

early stage, hepatoid adenocarcinoma has an extremely
poor prognosis, because of the frequent occurrence of
liver and/or lymph node metastases. The survival rate for
HAS is extremely low. The 5-year survival rate in HAS is
11.9% compared with 38.2% in non-HAS[9].
The reasons for this poor prognosis are not clearly
understood. One possibility is that hepatoid adenocarcinoma produces AAT and/or ACT (alpha antitrypsin;/
alpha antichymotrypsin) as well as AFP. AAT and ACT
have immunosuppressive and protease-inhibitory properties that enhance invasiveness[10]. Also, AFP has a suppressive effect on lymphocyte transformation[1].
Most patient with HAS show an elevated serum AFP
level, and the serum AFP level decreases rapidly after gastrectomy. However, normal serum levels have also been
reported[11]. In our series, one of the six patients with
available serum AFP showed a normal range. Therefore,
definitive diagnosis is made on the basis of histopathological features of the tumor, including immunohistochemical analysis and is not dependent on whether AFP
is produced. HAS shows different clinicopathological
features and prognosis from non-HAS; there is an urgent

WCCR|www.wjgnet.com

necessity to distinguish them in clinical practice.
HAS usually presents in elderly patients. Although
there were no major symptoms sufficient to allow diagnosis of this type of cancer, epigastric pain, weight loss
and general fatigue were the most common symptoms.
A strong male predominance has been reported, with a
male-female ratio of 11:4[12]. In our series of HAS, the
mean age was 67 years and five of the six (83%) patients
were men. HAS tends to form a giant tumor. In our
series, tumors showed a large asymmetrical gastric wall
mass. None of the patients in the present series had a
tumor that was less than 3 cm in size. The result agreed
with that of a previous report, where the average maximal tumor diameter of HAS was 6.5 cm (range, 1.6-14.0
cm) in 85 HAS cases reported in the literature since 1985
to 1998[3]. The unenhanced CT images for all of our
patients showed that the tumor was isodense compared
with the surrounding gastric wall. The most common appearance at CT in our series was a polypoid type (5/6),
which manifested as an intraluminal growing mass. The
use of multiplanar reformations (MPRs) allowed us to
choose an optimal imaging plane to evaluate accurately
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A

B

C

Figure 4 A 75-year-old man with hepatoid adenocarcinoma of the stomach (patient 6). A: Contrast-enhanced computed tomography (CT) scan during the arterial phase shows diffuse bilayered appearance of gastric wall thickening with a mild hyperdense inner layer and a 20 mm hypodense outer layer (arrow); B: Tumor
thrombus is visualized as a mildly enhanced filling defect in the left portal vein (arrow). Lymph node enlargement is present close to left gastric artery trunk, necrotic
foci was identified as metastasis (arrowhead); C: Transverse CT scan showing a slightly peripherally enhanced low-attenuation bulky metastatic liver mass (arrow).
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CT attenuation value (HU)
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Portal
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Figure 5 Time-density curve of gastric lesion and venous tumor thrombus. A: The mean attenuation of the gastric lesion showed a peak in the arterial phase
and persistent enhancement without absolute loss of enhancement in the portal and delayed phases; B: The graph shows a slight enhancement of tumor thrombus
with a similar enhancement pattern to that of hepatoid adenocarcinoma of the stomach. CT: Computed tomography.

crosis and internal hemorrhage.
Liver metastasis is the hallmark of both HAS and gastric cancer. In previous studies[2,14], the incidence of liver
metastasis in the HAS group was significantly higher than
that for non-HAS group (75.6% vs 8.9%). HAS with liver
metastasis may closely mimic, and be indistinguishable
from hepatocellular carcinoma (HCC), because HAS and
HCC share numerous clinicopathological features such
as the elevated AFP serum level and their morphological
changes.
The following contributed to excluding the type of
primary HCC on CT images: (1) the presence of a hepatic tumor in the absence of the risk factors of hepatocellular carcinoma, such as cirrhosis in the liver. There is
a close association between liver cirrhosis and HCC; and
(2) typical HCC usually demonstrates intense non-homogeneous enhancement seen in the hepatic arterial -dominant phase and contrast washout in the portal venous
phase. Liver metastasis usually showed slightly peripheral
enhancement of low attenuation masses with a bull’s eye-

the morphological features (Figure 2B and C). The polypoid appearance is rare among the other histological types
of non-HAS advanced gastric carcinoma. Park et al[12] reported that in 62 patients with mucinous or nonmucinous
gastric carcinomas (Figure 3), the most common type of
gross appearance in both carcinomas was the fungating
type, which was confirmed by Lee et al[13].
In our series, tumor enhancement patterns were predominantly heterogeneous (5/6, 83%) vs adjacent nontumorous gastric walls.
The results of previous studies[12] suggest that the
most common constrast enhancement pattern was homogeneous in non-mucinous carcinomas and layered in
mucinous carcinomas.
Nevertheless, heterogeneous contrast enhancement
of the asymmetrical thickening was more commonly
seen in HAS than in non-HAS. This may be explained by
HAS having a larger tumor size with high likelihood of
coagulation necrosis and hemorrhage[3]. The area of low
attenuation on CT images was thought to represent ne-
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Clinical diagnosis

like appearance and there was washout of the contrast in
the delayed phase.
In our series, liver metastasis was noted in three patients; two of them were complicated by portal venous
tumor thrombosis (Figure 2C and Figure 4B). Tumor
thrombi were judged to be present if there were low-attenuation structures in the portal vein system around the
metastatic hepatic masses after administration of contrast
material. Contrast enhancement is necessary to differentiate between neoplastic and non-neoplastic thrombosis.
Tumor thrombosis has been reported to be associated
with primary HCC. Although rare, portal venous thrombosis may be the result of an invasive gastric carcinoma.
Aruga et al first reported in 1986 that they had found
three cases of portal venous tumor thrombosis caused by
gastric carcinoma. Lee et al[5] reported one case of HAS
complicated by portal venous tumor thrombosis without
hepatic metastasis. The tumor thrombosis was presumed
to have arisen from vascular primary gastric carcinoma,
followed by invasions of portal veins without liver parenchymal invasion. In our series, the enhancement of the
filling defect in the portal vein excluded the likelihood of
non-tumorous venous thrombosis (Figure 2C), and the
shapes of the time-density curves were similar for both
the tumor thrombosis and the gastric mass after constrast
enhancement, reflecting indirectly that the intraluminal tumor thrombus originated from hepatoid adenocarcinoma
of the stomach (Figure 5B).
Araki et al[15] concluded that gastric carcinoma should
be considered a possibility in the diagnosis of portal venous neoplastic thromboses, even if the serum AFP level
is elevated and a liver tumor is identified.
HAS presented a higher incidence of lymphadenopathy than non-NAS advanced gastric carcinoma. In our series, the incidence of regional lymphadenopathy (6/6) on
CT was 100%; four of six were confirmed by histological
examination. This result agrees with a previous CT report
on HAS[2], whereas in the literatures[16,17], the incidence
of non-HAS gastric cancer was 12.8%. In addition, CT
imaging showed that all patients had multiple enlarged
lymph nodes in our study.
In conclusion, the morphological appearance of the
enhancement pattern on CT imaging may assist in distinguishing HAS from other types of advanced gastric
carcinoma.
According to our results, HAS should be considered
in elderly, male patients with presence of CT findings
such as a large polypoid appearance, heterogeneous contrast enhancement of the asymmetrical gastric wall thickening, liver metastasis, regional lymphadenopathy and
characteristic increased serum AFP level. In this setting, a
gastric endoscopy should then be performed to rule out
HAS.

Suspected gastric cancer.

Laboratory diagnosis

The serum level of alpha-fetoprotein (AFP) was elevated in four of five patients
(92.3-60500 ng/mL). Five tumors for which pathological specimens were available showed positive AFP staining of the tumor tissue.

Imaging diagnosis

In the six cases of thickened gastric wall at computed tomography (CT), the
mean wall thickness was 5.6 cm (range, 3.2-8 cm). In their series, the most
common appearance of the tumor at CT was the polypoid type mass (5/6),
which manifested as an intraluminal growing mass. Heterogeneity was identified in all cases. Liver metastases were observed in three cases. Venous tumor
thrombosis was identified in the left portal veins around metastatic hepatic
masses in all six patients. All patients had evidence of lymph node metastasis
on CT scans, involving perigastric, paraaortic and hepatoduodenal ligaments.
For four of the six patients, surgery revealed lymphadenopathy. All liver patients
had multiple enlarged lymph nodes.

Pathological diagnosis

In all six patients, histopathological examination of the surgical or biopsy specimens revealed typical features of hepatoid adenocarcinoma. Five tumors for
which pathological specimens were available showed positive AFP staining of
the tumor tissue.

Treatment

Four patients underwent surgery (total gastrectomy, n = 3; subtotal gastrectomy,
n = 1). Their serum AFP levels decreased rapidly after gastrectomy.

Related reports

The CT findings were similar in both hepatoid adenocarcinoma of the stomach
(HAS) and no-HAS gastric cancer. However, HAS shows a preference for the
liver, a tendency toward lymph node metastasis and venous invasion around
primary gastric tumors or metastatic hepatic masses.

Term explanation

AFP is a fetal serum protein produced by fetal and yolk sac cells, and by some
fetal gastrointestinal cells. After birth, the level of the protein in serum rapidly
decreases. However, its level is elevated in patients with hepatocellular carcinoma. Recently, AFP-producing tumors have been reported in several different
organs, with gastric adenocarcinoma being one of the most common of these
tumors.

Experiences and lessons

HAS has poor prognosis; therefore, accurate diagnosis of HAS is important.
HAS displays some CT findings that are similar to non-HAS advanced gastric
cancer and HAS tends to invade veins and metastasize to the liver. In this it
resembles HCC, which often invades the portal and hepatic veins.

Peer review

This article describes the CT findings of these rare cases of hepatoid adenocarcinoma of the stomach, and reviews the literature concerning the clinicopathological aspects.
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DIGESTIVE SYSTEM NEOPLASMS

Giant primary angiosarcoma of the small intestine showing
severe sepsis
Mizuna Takahashi, Masanori Ohara, Noriko Kimura, Hiromitsu Domen, Takumi Yamabuki, Kazuteru Komuro,
Takahiro Tsuchikawa, Satoshi Hirano, Nozomu Iwashiro
tine and occupying the peritoneal cavity. The giant
tumor was a solid tumor weighing 3490 g, measuring
24 cm × 17.5 cm × 18 cm and showing marked necrosis. Histologically, the tumor comprised spindle-shaped
cells with anaplastic large nuclei. Immunohistochemical
studies showed tumor cells positive for vimentin, CD31,
and factor Ⅷ-related antigen, but negative for c-kit
and CD34. Angiosarcoma was diagnosed. Although no
postoperative complications occurred, the patient experienced enlargement of multiple metastatic tumors
in the abdominal cavity and died 42 d postoperatively.
The prognosis of small intestinal angiosarcoma is very
poor, even after volume-reducing palliative surgery.
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Core tip: Angiosarcoma represents 1%-2% of softtissue sarcomas and most frequently occurs in the subcutis. This tumor may affect internal organs such as the
heart, liver, and spleen, and only rarely emerges in the
gastrointestinal tract. Details of angiosarcoma of the
small intestine are thus particularly scarce. We encountered a case of small intestinal angiosarcoma showing
rapid tumor growth. We speculate that the giant tumor
became hypoxic due to ischemia, resulting in tumor
necrosis and perforation. Postoperative prognosis was
very poor, and a multidisciplinary approach to establishing optimal treatment is warranted.

Abstract
Primary malignant tumors of the small intestine are
rare, comprising less than 2% of all gastrointestinal tumors. An 85-year-old woman was admitted with fever
of 40 ℃ and marked abdominal distension. Her medical history was unremarkable, but blood examination
showed elevated inflammatory markers. Abdominal
computed tomography showed a giant tumor with
central necrosis, extending from the epigastrium to the
pelvic cavity. Giant gastrointestinal stromal tumor of the
small intestine communicating with the gastrointestinal
tract or with superimposed infection was suspected.
Because no improvement occurred in response to antibiotics, surgery was performed. Laparotomy revealed
giant hemorrhagic tumor adherent to the small intes-
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50%, indicating a highly malignant tumor. The resected
small tumors of the intestine and peritoneum showed the
same histological findings and were diagnosed as tumor
dissemination. No postoperative complications such as
leakage or sepsis were encountered, but disseminated
nodules remaining in the abdominal cavity showed rapid
growth after the operation. On postoperative day 22, results of blood examination showed obstructive jaundice
and CT indicated an increase in tumor size. The general
state of the patient continued to deteriorate and she died
on postoperative day 42. After obtaining consent from
the family, autopsy was performed. Almost all of the
abdominal organs showed involvement by disseminated
necrotic nodules, up to 5 cm in maximum diameter. The
autopsy revealed multiple tumors in the intestines, peritoneum, lungs and pleura.

INTRODUCTION
Angiosarcoma represents 1%-2% of soft-tissue sarcomas
and most frequently occurs in the subcutis. This tumor
may affect internal organs such as the heart, liver, and
spleen, and only rarely involves the gastrointestinal tract.
Details of angiosarcoma occurring in the small intestine
are therefore particularly valuable. This report describes
the case of a patient with primary giant angiosarcoma of
the small intestine.

CASE REPORT
An 85-year-old woman with no relevant past history
was admitted to our institution with a fever of 40 ℃
and marked abdominal distention. Blood examination
showed: white blood cell count, 25200/µL; hemoglobin,
7.8 g/dL; platelets, 328000/µL; C-reactive protein, 30.07
mg/dL; and lactate dehydrogenase, 505 IU/L. Tumor
markers were not elevated. Abdominal computed tomography (CT) showed a giant tumor occupying from
the epigastrium to the pelvic cavity and displaying central
necrosis with multiple lung metastasis (Figure 1A, B).
Because the feeding artery for the tumor was the superior
mesenteric artery, giant gastrointestinal stromal tumor
(GIST) of the small intestine was suspected. T2-weighted
magnetic resonance imaging showed a giant, low-intensity, enhanced tumor including an air level. Blood culture
was positive. Because no improvement of sepsis was
achieved despite administration of empiric therapy with
antibiotics (doripenem hydrate), surgery was performed
for infection control on hospital day 3. Intraoperatively, a
giant hemorrhagic, flexible tumor arising from the small
intestine was seen occupying the peritoneal cavity (Figure
2A). Multiple small tumors were identified at other sites
of the small intestine and abdominal wall (Figure 2B).
A giant tumor in the small intestine was resected along
with 15 cm of small intestine, with reconstruction by
functional end-to-end anastomosis. A few small tumors
in other areas of the small intestine and peritoneum were
also resected, but many tumors remained (R2). The operation time was 85 min. Total intraoperative blood loss
was 770 mL. The giant tumor was a solid tumor weighing
3490 g, measuring 24 cm × 17.5 cm × 18 cm and showing marked internal necrosis and hemorrhage (Figure
3A). The cut surface showed a large amount of hemorrhage in the small intestine flowing from the giant tumor
(Figure 3B). Histological examination of the tumor revealed spindle-shaped cells with large, anaplastic nuclei.
These tumor cells showed proliferation in a herringbone
pattern and a partial palisade arrangement. Multinucleated giant cells were sometimes observed. Immunohistochemical studies showed positive results for CD31,
vimentin, and factor Ⅷ-related antigen (Figure 4A and B),
but negative results for CD34, c-kit, CAM5.2, AE1/AE3,
desmin, α-smooth muscle actin and HMB45. Based on
these pathological findings, angiosarcoma of the small intestine was diagnosed. The Ki67 labeling index was about
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DISCUSSION
Primary malignant tumors of the small intestine are rare,
comprising less than 2% of all gastrointestinal tumors[1].
Among these, the most frequent are malignant carcinoid,
adenocarcinoma, and leiomyosarcoma[2].
Angiosarcomas are characterized by proliferation of
tumor cells with vascular endothelial features. These very
rare neoplasms account for only 1%-2% of all soft-tissue
sarcomas. Most are identified on the scalp, skin and soft
tissues of the head and neck region, and are extremely
rare in the gastrointestinal tract[3]. Involvement of internal
organs has been reported, predominantly in the liver and
spleen[4,5]. To the best of our knowledge, only 12 cases of
primary angiosarcoma of the small intestine have been
reported in the English literature since 2000 (Table 1)[6].
The precise predisposing factors for angiosarcoma
remain unknown, although associations with exposure to
polyvinyl chloride and radiation have been identified[3].
The patient in the present case had not been exposed to
either polyvinyl chloride or radiation.
Angiosarcomas show a double growth pattern, with
vasoformative and/or solid expansion[7]. The vasoformative growth pattern can range from well-formed vessels
over vascular spaces with papillary projections to slit-like
anastomosing vascular channels. On the other hand, the
solid growth pattern consists of two cell types: sheets of
spindle-shaped cells; or large, polygonal epithelioid-type
cells. The mitotic rate is also high. In the present case,
angiosarcoma showed a solid growth pattern based on
the pathological findings. Most reported cases of angiosarcoma appear to initially present with bleeding or anemia and are found at a size less than 10 cm, mainly due
to the fragile nature of the tumor and rich vasoformative
components. However, in the present case, the angiosarcoma showed dominance of the solid growth pattern
with many juvenile cells and the speed of tumor growth
was thus remarkable. We speculate that the giant tumor
became hypoxic due to ischemia, resulting in tumor necrosis. Furthermore, with the advance of tumor necrosis,
the wall of the small intestine became weakened and
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A

B

Figure 1 Preoperative computed tomography. A: Abdominal computed tomography (CT) shows a giant tumor with central necrosis, extending from the epigastrium
to the pelvic cavity; B: Chest CT shows multiple lung metastases.

A

B

Cranial

Caudal

Figure 2 Intraoperative images. A: On laparotomy, a giant, flexible tumor occupies the peritoneal cavity; B: The tumor is adherent to the small intestine and appears
hemorrhagic. Multiple small tumors are recognized at other sites of the small intestine (arrow) and abdominal wall.

A

small bowel present with abdominal pain, nausea, and
diarrhea[8]. To the best of our knowledge, only two prior
reports have described intestinal perforation occurring
with abdominal angiosarcoma[9,10], and no prior reports
have presented giant abdominal angiosarcoma (diameter
> 20 cm). This rare case suggests the diversity of symptoms and clinical severity of poorly differentiated angiosarcoma in the small intestine.
Pathological diagnosis of angiosarcoma may be a
challenge, and immunohistological markers are needed to
differentiate this tumor from poorly differentiated carcinomas[3] and sarcomas. Immunohistochemical analysis for
the expression of endothelial markers, CD31, CD34, and
factor Ⅷ-associated antigen is crucial[6]. In this case, the
cytoplasm of the main giant tumor and other resected
small tumors was positive for CD31 and vimentin and
very focally positive for factor Ⅷ-related antigen. Both
types of tumor cells were negative for CD34. Histopathologically, differential diagnoses thus included fibrosarcoma, leiomyosarcoma, GIST, malignant melanoma
and angiosarcoma. However, the results of immunohistochemical study excluded all of these tumors, with the
exception of angiosarcoma.
Outcomes for patients with intestinal angiosarcoma
are extremely poor, with most not surviving long into the
postoperative period or dying within a few months of

B

Figure 3 Resected specimen. A: The resected tumor is solid, weighing 3490 g
and measuring 24 cm × 17.5 cm × 18 cm. Continuity is seen between the tumor
and small intestine (arrows show small intestine); B: The inside of the tumor appears necrotic. Furthermore, a hole (3 cm in diameter) is present between the
tumor and small intestine, and a large amount of coagulated blood is present in
the small intestine (arrow).

perforated. We suspected the presence of sepsis, since
the tumor showed communication with the tract of the
small intestine, presumably due to the above-mentioned
mechanisms. Most patients with angiosarcoma of the
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A

B

Figure 4 Histopathological examination. A: Positive staining for CD31; B: Positive staining for factor Ⅷ-related antigen.

Table 1 Overview of the literature on primary angiosarcoma of the small intestine since 2000
Author

Patient
(age/sex)

Tumor
manifestation

Tumor size
(cm)

Histology

Symptoms

Therapy

Outcome

Delvaux et al
2000
Fraiman et al
2003
Keleman et al
2004

67/M

Jejunum ileum

2.2

Epithelioid

Resection

85/M

Small intestine

8-10

High-grade

76/M

Ileum

NA

Died 3 mo after
Operation
Survived
At least 1 yr
Died 9 d after
Operation

Allison et al
2004
Allison et al
2004
Butrón Vila et al
2005

84/F

Jejunum

NA

Mixed,welldifferentiated and
epithelioid
Epithelioid

Melena
Abdominal pain
Weight loss
Decreased appetite
Abdominal pain
Poor appetite

47/M

Jejunum

NA

Epithelioid

70/M

Ileum

5

87/M

Jejunum
(and duodenum)

NA

Mixed, welldifferentiated and
epithelioid
Epithelioid

51/F

Terminal ileum

NA

73/M

NA

NA/M

Jejunum
(and duodenum)
Jejunum

Welldifferentiated
Epithelioid

NA

NA

84/M

Small intestine

NA

Epithelioid

85/F

Small intestine

24 × 17.5 ×
18

High-grade

Report year
1
2
3

4
5
6

7

Al Ali et al
2006

Policarpio-Nicolas et al
2006
9 Grewal et al
2008
10 Turan et al
2010
11 Zacarias Föhrding et al
8

2012
12 Our case

Anemia
Shortness of breath
Anemia
Shortness of breath
Abdominal pain
Vomiting

Resection
Chemotherapy
Resection

NA
NA

Resection
Chemotherapy
Radiation
Lethargy, weakness
Endoscopy,
Chest pain
Argon Plasma
coagulation
Decreased appetite
Resection and
Vague abdominal pain Palliative care
Weakness, anemia
Resection
Melena
Acute abdominal
Resection
Chemotherapy
signs
Anemia, melena
Resection

Sepsis

Resection

Died 17 mo after
Diagnosis
Died 4 mo after
Diagnosis
Survived
At least 4 yr
Died 6 wk after
Diagnosis
Died 10 mo after
Operation
Died 4 mo after
Operation
Died 3 yr after
Operation
Died from
intracranial
Hemorrhage
Died 42 d after
operation

Modified from Zacarias Föhrding et al[6]. Overview of the literature on primary angiosarcoma of the small intestine since 2000. NA: Not available; M: Male; F:
Female.

diagnosis[11]. In the present case, tumor proliferation was
extremely rapid, and the patient died on postoperative
day 42. No curative therapies have yet been established
for gastrointestinal angiosarcoma.
Chemotherapy with doxorubicin and weekly paclitaxel has been used for metastatic angiosarcoma and
seems to provide longer progression-free survival[12,13].
Adjuvant thalidomide therapy has recently been used as
an experimental measure, as some studies have shown
this approach to be beneficial in patients with cutaneous
angiosarcoma. Almost no statements have been made re-
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garding the efficacy of chemotherapy for small intestinal
angiosarcoma. A multidisciplinary approach to establishing optimal treatment is thus warranted.
In conclusion, we have reported a rare case of giant
angiosarcoma (diameter > 20 cm) of the small intestine
that resulted in perforation from necrosis caused by
expansive solid-type tumor growth. No curative therapies have yet been established for this pathology, and
outcomes for small intestinal angiosarcoma remain very
poor, even after palliative surgery to achieve volume reduction.
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Case characteristics

Main symptom of this present case was high fever.

Clinical diagnosis

Main clinical findings of this present case were high fever and abdominal distention.

4

Preoperatively, we suspected giant gastrointestinal stromal tumor from the
computed tomography (CT).

5

Differential diagnosis
Laboratory diagnosis

This present case showed elevating inflammatory reaction at the blood examination.

6

Imaging diagnosis

The CT showed giant abdominal tumor displaying central necrosis and multiple
lung metastatic tumors.

7

Pathological diagnosis

Immunohistochemical studies positive results for CD31, vimentin and factor
Ⅷ-related antigen.

Treatment

8

The treatment for this present case was only palliative surgery. Chemotherapy
or radiotherapy were not performed.

Related reports

Small intestinal angiosarcoma is very rare. Especially, giant small intestinal angiosarcoma was not reported. This present case was first report of giant small
intestinal angiosarcoma over 20 cm. In this report, the relation between a tumor
growth pattern and tumor necrosis is discussed. This differs from past articles.

9

Term explanation

Every terms in this paper is common and not necessary to explain.

10

Experiences and lessons

The authors experienced a case of giant angiosarcoma of the small intestine
resulted in perforation. Outcomes for small intestinal angiosarcoma remain very
poor, even after palliative surgery.

11

Peer review

In this case report, the authors reported a very rare case of giant angiosarcoma
of small intestine showing sepsis. They also reported that sepsis was presented
since necrotic portion of tumor had communication with tract of small intestine.
This present case was not being able to be performed adjuvant therapy.
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DIGESTIVE SYSTEM NEOPLASMS

Modified simultaneous integrated boost radiotherapy for an
unresectable huge refractory pelvic tumor diagnosed as a
rectal adenocarcinoma
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Misako Miwa, Shouhei Kawashiro, Motohisa Hagiwara, Masahiro Chin, Eiji Hashizume, Kenji Nemoto
approximately 20% dose escalation was achieved with
the modified SIB technique. The tumor with an initial
maximum size of 15 cm disappeared 120 d after the start
of the radiotherapy. Performance status of the patient
improved from 4 to 0. Radiotherapy with modified SIB
may be effective for patients with a huge tumor in terms
of tumor shrinkage/disappearance, improvement of QOL,
and prolongation of survival.
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Core tip: This paper introduces a new technique of
radiation therapy for huge tumors. In the past, patients
with radioresistant huge adenocarcinoma could undergo
only palliative treatment because huge tumors could
not be controlled with a dose less than tolerant dose
of healthy tissue. However, this technique enabled to
deliver higher-dose to the center of huge tumor without
exceeding tolerant dose to the healthy tissue. Of course
it is difficult to cure these patients, this technique
showed a possibility to control huge tumors. From the
patients enrolled in this clinical trial, we introduce a
patient with tumor arising from digestive system.

Abstract

Original sources: Nomiya T, Akamatsu H, Harada M, Ota I,
Hagiwara Y, Ichikawa M, Miwa M, Kawashiro S, Hagiwara
M, Chin M, Hashizume E, Nemoto K. Modified simultaneous
integrated boost radiotherapy for an unresectable huge refractory
pelvic tumor diagnosed as a rectal adenocarcinoma. World J
Gastroenterol 2014; 20(48): 18480-18486 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i48/18480.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i48.18480

A clinical trial of radiotherapy with modified simultaneous
integrated boost (SIB) technique against huge tumors
was conducted. A 58-year-old male patient who had a
huge pelvic tumor diagnosed as a rectal adenocarcinoma
due to familial adenomatous polyposis was enrolled in
this trial. The total dose of 77 Gy (equivalent dose in 2
Gy/fraction) and 64.5 Gy was delivered to the center of
the tumor and the surrounding area respectively, and
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radiotherapy for the lesion in question; (2) the absence
of histological proof; (3) impossibility to maintain the
necessary position during irradiation; (4) the absence of
written consent; and (5) impossibility of the proposed
treatment for some other reason.

INTRODUCTION
The incidence of colorectal cancer accounts for 10% of
all new cancers, and the mortality caused by colorectal
cancer accounts for 8% of all cancers[1]. Adenocarcinoma
accounts for more than 95% of rectal cancers, with
carcinoids, malignant lymphomas, squamous cell
carcinomas, and others comprising the remaining 5%[2].
Familial adenomatous polyposis, hereditary nonpolyposis
colorectal cancer, and hamartomatous polyposis syndromes
are known causes of hereditary colorectal cancer, and a
mutation of APC tumor suppressor gene is known cause
of carcinogenesis[3]. Besides APC, a mutation of the
K-ras gene or the p53 gene have a great influence on the
development of colorectal cancer; moreover, a mutation
or loss of the DCC gene may also affect the malignant
progression of colorectal cancer[4-6]. On the other hand,
alcohol drinking, smoking, lack of exercise, and obesity are
known as acquired risk factors of colorectal cancer[7-11].
The standard treatment of a resectable rectal cancer
is surgical resection: low anterior resection, Hartmann’
s operation, or abdominoperineal resection are usually
performed, and sometimes total mesorectal excision
or autonomic nerves preservation are added for local
control or function sparing[12,13]. In addition, adjuvant
or neoadjuvant chemoradiotherapy is added for
advanced rectal cancer to the recent standard treatment
protocols [14]. Recent studies have reported that the
5-year local recurrence rate has decreased by 5%-15%,
but locoregional failure is still the most frequent failure
pattern[15]. Only palliative treatment usually is considered
for unresectable or postoperative recurrent rectal cancer,
and a standard definitive treatment for unresectable
tumors has not yet been established[16].
The purpose of this study was to verify the efficacy
of a new radiotherapy technique for huge refractory
tumors.

Radiotherapy
The macroscopic extent of a tumor was defined as the
gross tumor volume (GTV), whereas the area around
GTV and the regional lymph node area were defined as
clinical target volume (CTV). The area including setup
margins around CTV was defined as the planning target
volume (PTV). CT images for the radiotherapy planning
(RTP) were obtained using a 16-row multidetector CT.
RTP was supposed to be planned according to CTbased three-dimensional (3D) conformal planning. Both
3D conformal radiotherapy and intensity-modulated
radiotherapy were allowed to be applied for the treatment
planning. Radiotherapy plans were generated using
treatment planning software with tissue inhomogeneity
correction (XiO; ELEKTA, Japan). Irradiation was
performed one fraction per day and five fractions per
week using 4-10 MV photons by means of a high-energy
linear accelerator. If there was respiratory motion of the
target, the respiratory gating irradiation protocol was
used. Image-guided radiotherapy with cone-beam CT
or electric portal image detector was used for 3D setup
before the irradiation.
Modified SIB technique
The conventional concept of radiotherapy is to irradiate
uniformly within PTV. The concept of the general
SIB technique is that there is heterogeneity in the dose
distribution in PTV[17-19]. The dose delivered to GTV is
increased, and the dose to the prophylactic area is set to a
(lower) prophylactic dose. Although the dose distribution
in PTV is not uniform, generally, the dose distribution
in GTV is uniform in the general SIB technique (Figure
1A). The concept of the modified SIB technique
(compared with the general SIB technique) is as follows:
(1) the main point of this study was to deliver a higher
dose to GTV as much as possible; (2) the dose to the
healthy tissue is strictly limited to the tolerant dose; (3)
the heterogeneity in the dose distribution within GTV
is allowed to comply with the previous rules; and (4) the
dose of boost irradiation to the GTV is defined as more
than 10% of the dose to the surrounding healthy tissue
in the cumulative dose; however, the upper limit of the
dose to GTV has not been set (Figure 1B).
An equivalent dose in 2 Gy per fraction (EQD2Gy)
was calculated as follows: (total dose) × (dose/fraction
+ α / β )/(2+ α / β ) [20] . The described dose shows a
cumulative dose unless otherwise specified.

CASE REPORT
Inclusion criteria of the patients
Patients assumed to have cancer originating from the
digestive system were selected from among the patients
who were enrolled in the clinical trial of the modified
simultaneous integrated boost (SIB) radiotherapy for
huge tumors. The main points of inclusion criteria of the
clinical trial were as follows: (1) a histologically proven
solid tumor; (2) a locally advanced or unresectable huge
tumor; (3) the absence of a history of radiotherapy for
the lesion to be treated; and (4) patients with informed
consent.
Because of the design of the clinical trial, a limit
was not set for the following points: the presence or
absence of a history of surgical treatment/chemotherapy,
combinations of anticancer drugs during radiotherapy,
and the presence or absence of a distant metastasis at the
start of radiotherapy. Patients with performance status of
0-4 could be enrolled in the clinical trial.
The exclusion criteria were as follows: (1) a history of
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Evaluation procedures
The primary endpoint was a local response, and the
secondary endpoints were defined as acute and late
toxicity, QOL (quality of life), and survival period. The
tumor response was evaluated by measuring the tumor
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A

High dose

GEM+CDDP*2 courses) was performed after the
diagnosis, but the tumor grew in size; therefore, the
patient was prescribed radiotherapy.
Before the start of radiotherapy, there was a huge
perineal tumor (9 cm × 11 cm × 15 cm) protruding to
the surface (Figure 2 and Figure 3A). A loss of a part of
the bladder wall because of tumor invasion could be seen
in the sagittal image (Figure 2C and D), but there was no
leakage of the urine because of obstruction by the huge
tumor. The serum CEA level was 173.3 ng/mL (normal
level < 5.0 ng/mL), and there were no other elevated
tumor markers. The patient had strong cancer pain in
the perineum despite large doses of oxycodone, and the
patient’s performance status was determined as 4 because
the patient could not walk or sit due to the cancer pain.
There were objective symptoms of odor and blood
oozing. Distant metastases had not been detected before
radiotherapy.

Prophylactic dose

GTV

CTV
Normal tissue

B

Prophylactic dose

Normal
tissue

CTV

GTV

Treatment
RT plans for this patient are shown in Figure 4. Figure
4A shows a dose distribution of the initial RTP for this
patient. This radiotherapy plan consisted of coplanar
eight fields using the modified SIB technique. CTV
(suspicious for microscopic invasion and regional
lymph node area) was included in the volume of 1.8
Gy per fraction (yellow line), and 2.3 Gy per fraction
was delivered to the central part of GTV (orange line).
Nevertheless, not all of GTV was included in the highdose area, and the dose to the border area between the
tumor and healthy tissue was lowered to approximately
2 Gy; 36 Gy per 20 fractions and 46 Gy per 20 fractions
were delivered to CTV and GTV respectively with this
plan. After completing the initial course of radiotherapy,
boost irradiation of GTV was performed according to
the second radiotherapy plan using the shrinking field
technique (not the modified SIB technique; Figure 4B).
Furthermore, second boost irradiation of GTV was
performed according to the third RT plan using the
shrinking field technique (not the modified SIB technique;
Figure 4C). Finally, a cumulative dose of 76.6 Gy per 37
fractions to the central part of GTV and a dose of 66.6
Gy per 37 fractions to CTV were delivered. EQD2Gy to
the central part of GTV and that to CTV were calculated
as approximately 77 Gy and 64.5 Gy respectively. The
dose to the center of GTV was increased by 19.4%
compared with the surrounding healthy tissue. With the
management of cancer pain, the scheduled treatment was
completed without any problems.

High dose
Super high dose

Figure 1 Simultaneous integrated boost irradiation. A: The concept
behind standard simultaneous integrated boost (SIB) irradiation. A prophylactic
dose is delivered to clinical target volume, and a curative (higher) dose is
delivered to gross tumor volume (GTV). Dose distribution within GTV is usually
homogeneous; B: The concept of the modified SIB irradiation technique. It is
almost the same as the standard SIB technique, but the modified SIB technique
can deliver a much higher dose to the part of GTV without excessive irradiation
of the surrounding healthy tissue by allowing for heterogeneity of dose
distribution within GTV.

size using imaging modalities such as CT, magnetic
resonance imaging, positron emission tomography-CT,
and ultrasonography). The overall survival period was
measured from the first day of radiotherapy (day 1) to the
final follow-up date. A recurrence-free survival period was
measured from the first day of radiotherapy to the date of
recurrence after radiotherapy. QOL was comprehensively
evaluated based on subjective symptoms, objective
symptoms, and ADL (activity of daily life). The toxicity
was evaluated based on CTCAE version 4.0[21].
Patient
In all enrolled patients in this study, there was one
patient with a tumor from gastrointestinal tract. A
58-year-old male patient with a huge pelvic tumor was
enrolled in this study and treated with modified SIB
radiotherapy. The patient had a history of a subtotal
proctocolectomy and ileorectal anastomosis due to
familial adenomatous polyposis when he was 27 years
old. The patient developed a vesicorectal fistula at the
age of 58 years, and then fistIulectomy, proctectomy, and
ileostomy were performed. Histological examination of
the resected vesicorectal fistula revealed adenocarcinoma
and blood tests revealed high serum carcinoembryonic
antigen (CEA) level; therefore, he was diagnosed with
rectal cancer. Chemotherapy (FOLFOX4 × 4 courses,
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Tumor response
Figure 2 shows the tumor before radiotherapy (Figure
2A and B) and 70 d after the end of radiotherapy (Figure
2C and D). A macroscopic complete response (CR)
was achieved. Although histopathological examination
was not performed, there was no detectable tumor
according to CT and the protruding macroscopic tumor
disappeared. Serum CEA level increased to 202.7 ng/mL
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A

C

D

B

Figure 2 Computed tomography image. A: An axial computed tomography (CT) image before radiotherapy. A massive tumor is seen in the perineum, and a part
of the tumor is protruding. Both lower extremities are elevated because the patient could not stretch both legs. B: An axial CT image on day 120 from the start of the
radiotherapy. The macroscopic tumor disappeared, and the patient could stretch both lower extremities; C: A sagittal CT image before the radiotherapy; D: A part of
the bladder wall has been lost to invasion of the massive solid tumor.

A

B

C

D

Figure 3 Macroscopic findings before radiotherapy. A: Day 0. The tumor is exposed from the perineum with oozing of blood, offensive odor and sever pain; B:
Day 28 from the start of radiotherapy. The tumor was shrinking due to the modified SIB technique. Leakage of urine from a bladder fistula was observed; C: Day 56.
Further tumor shrinkage is observed, but a slight residual tumor is present. The defect in the healthy tissue was shrinking; D: Day 180. The macroscopic tumor as well
as exposure of the mucosa also disappeared. The patient could walk normally.

30 d after the start of the radiotherapy, but it decreased
to 12.4 ng/mL 70 d after the end of radiotherapy.
Patient’s performance status and cancer pain improved
as the treatment proceeded, and he became capable
of easily maintaining the supine position during the
irradiation 3-4 wk after the start of the radiotherapy.
The blood oozing and offensive odor from the tumor
disappeared along with disappearance of the tumor.
The patient regained the ability to walk alone due to
tumor disappearance and complete pain relief, and was
discharged from the hospital in an ambulatory state after
the completion of radiotherapy.

Eventually, the patient died of primary disease 1 year and
8 mo after the start of radiotherapy without treatmentrelated toxicity.

DISCUSSION
There are various clinical trials of multidisciplinary
approaches to colorectal cancer. Intraoperative radiotherapy
had been used for advanced rectal cancer to improve local
controllability[22]. The chemotherapy drug 5-fluorouracil
(5-FU) has been used for rectal cancer as the main
chemotherapeutic agent to date [23]. The addition of
oxaliplatin to the combination of 5-FU and leucovorin
(FOLFOX) for the treatment of rectal cancer significantly
improves disease-free survival and overall survival,
according to a randomized controlled trial[24]. In addition,
the combination containing irinotecan (FOLFIRI) was
proved to be effective against advanced rectal cancer[25].

Outcomes
After the discharge from the hospital, the patient was
followed up on an outpatient basis. Local recurrence was
detected 270 d after the start of radiotherapy, and then
chemotherapy and palliative treatment were administered.
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A

standard treatment of chemotherapy-resistant unresectable
rectal cancer has not been established yet. Generally, only
palliative treatment is used for the patients with a far
advanced cancer. This clinical trial has been organized to
explore the possibility of radical treatment of such patients.

180 cGy

Tumor (local) response
As mentioned above, the goal of this study was to deliver
a higher dose to a huge tumor than to the surrounding
healthy tissue using the modified SIB technique and to
evaluate the efficacy and toxicity. The calculated EQD2Gy
to the center of GTV and to surrounding tissue was 77
Gy and 64.5 Gy respectively, and the dose to the center of
GTV was 20% greater compared to the surrounding tissue.
According to the present results, macroscopic CR
was obtained as a result of the proposed treatment.
It is impossible to control a chemoresistant huge
adenocarcinoma with a dose of approximately 65 Gy, but
the local controllability increases with an increase in the
dose by 20% (the total dose) to the center of GTV.

230 cGy

B
180 cGy

Clinical course/QOL
Blood oozing from the tumor resolved within a month
from the start of the radiotherapy, and an almost
complete relief of cancer pain in the perineum was also
achieved within a month from the start of radiotherapy.
Although radiotherapy would be stopped when a
relief of symptoms were obtained in case of palliative
treatment, in the present study, the radiotherapy was
continued for the purpose of local control. The changes
in the macroscopic findings of the huge tumor are
shown in Figure 3. There was an exposed huge tumor
with blood oozing and an offensive odor before the
radiotherapy (Figure 3A). The tumor began to shrink,
and there was a cavity due to tumor shrinkage on day 28
(Figure 3B) with almost no bleeding or odor.

C
180 cGy

Figure 4 Radiotherapy planning. A: The initial radiotherapy planning (RTP).
RTP consists of eight static fields using the modified simultaneous integrated
boost (SIB) technique. The central part of gross tumor volume (GTV) is
irradiated with 230 cGy per fraction. A total dose of 36 Gy per 20 fractions was
delivered to the whole pelvis, and a total dose of 46 Gy per 20 fractions was
delivered to a part of GTV; B: The second RTP for this patient (Usual boost
irradiation. Not the modified SIB technique); C: The third RTP for this patient (not
the modified SIB technique).

Disappearance of the tumor and related symptoms
Thirty to 50 d after the start of the radiotherapy, transient
urine leakage from the bladder fistula to the perineal
cavity was observed. Although the loss of a part of the
bladder wall due to tumor invasion was found before the
radiotherapy (Figure 2B), urine leakage was not observed
then because the tumor formed a part of the bladder
wall, and the shrinkage of tumor size probably caused
leakage (Figure 3B).
The clinical course such as this one is the inevitable
problem when treating a T4 tumor. For example, the
perforation of a healthy esophagus never occurs during
the treatment of a T3 esophageal cancer with standard
chemoradiotherapy, but it is sometimes observed due
to tumor shrinkage when treating a T4 esophageal
cancer[32-34]. We believe that the bladder fistula was due
to a mechanism similar to that in the above examples;
therefore, the fistula was considered as a cancer-related
complication rather than treatment-related complication
and radiotherapy was continued because the patient’s
condition was stable without active bleeding or infection.
After treatment completion, we observed that the cavity/

Although both pre- and postoperative RT are effective
against advanced rectal cancer, preoperative RT is becoming
a mainstream treatment according to the results of a
randomized controlled trial comparing preoperative and
postoperative RT[26]. Furthermore, the total toxicity of
preoperative RT is smaller than that of postoperative
RT[27,28]. However, it is thought that there is no difference
among dose fractionation regimens (e.g., 25 Gy per 5
fractions per week, 50.4 Gy per 28 fractions per 5.5 wk) of
preoperative RT.
To validate the existing evidence related to the treatment
of advanced rectal cancer, a multidisciplinary approach is
being established as preoperative chemotherapy consisting
of 5-FU, LV, oxaliplatin, or irinotecan, and preoperative
RT and surgery. In case of distant metastasis, molecularly
targeted agents such as bevacizumab, cetuximab, and
panitumumab can be used[29-31]. On the other hand, the
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surrounding healthy tissue.

fistula shrank, urine leakage disappeared, and perineal
wound improved (Figure 3B-D). One of the differences
between a loss of healthy tissue as a result of tumor
invasion and a loss of healthy tissue caused by radiationinduced injury is the eventual healing of the wound.
When a cancer disappears, the surrounding healthy tissue
will begin to recover despite a loss of a part like in this
case, and almost complete repair back to the normal
status can be expected if the course is favorable [34].
According to these findings, we believe that a huge tumor
should be treated aiming at local control even if it is a
far-advanced T4 tumor.

Related reports

Several authors have reported about “SIB” radiotherapy, but those are slightly
different from “modified SIB” radiotherapy in the present study.

Term explanation

Modified simultaneous integrated boost (modified SIB) irradiation is a recent
technique that can irradiate higher dose to a certain area in the irradiation field.

Experiences and lessons

It may be possible to obtain macroscopically complete response even against
for huge adenocarcinomas with this irradiation technique.

Peer review

This is an interesting case, and to treat more patients is a problem in the future.
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DIGESTIVE SYSTEM NEOPLASMS

Colonic mucosa-associated lymphoid tissue lymphoma
identified by chromoendoscopy
Sang-Wook Seo, Seung-Hwa Lee, Duck-Joo Lee, Kwang-Min Kim, Joon-Koo Kang, Do-Wan Kim,
Jeong-Hun Lee
infiltrating the lamina propria. Immunohistochemical
analyses showed that tumor cells were positive for
CD20 and Bcl-2e, and negative for CD10, CD23,
and Bcl-6. According to Ann-Arbor staging system,
the patient had stage II E. A partial colectomy with
dissection of the paracolic lymph nodes was performed.
Until now, there is no recurrence of lymphoma at
follow-up.
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Core tip: Mucosa-associated lymphoid tissue (MALT)
lymphoma in the large intestine is a rare disease, but it
is a clinically important condition that requires proper
evaluation. Most of the colonic MALT lymphomas
mainly present as a protruding and/or ulcerative lesion,
and rarely present as a flat lesion. It is not easy to
detect MALT lymphoma of the flat type and could be
misdiagnosed. Thus, greater attention is needed for
the detection and differential diagnosis of these lesions.
The narrow-band imaging mode plus indigo carminedye spraying chromoendoscopy or/and endoscopic
biopsy may be helpful for making the diagnosis.

Abstract
Colonic mucosa-associated lymphoid tissue (MALT)
lymphomas are a rare occurrence and the definitive
treatment has not been established. Solitary or
multiple, elevated or polypoid lesions are the usual
appearances of MALT lymphoma in the large intestine
and sometimes the surface may reveal abnormal
vascularity. Herein, we report a case of MALT lymphoma
and review the relevant literature. Upon colonoscopy,
a suspected pathologic lesion was observed in the
proximal transverse colon. The lesion could be
distinguished more prominently after using narrowband imaging mode and indigo carmine-dye spraying
chromoendoscopy. Histopathologic examination of this
biopsy specimen revealed lymphoepithelial lesions with
diffuse proliferation of atypical lymphoid cells effacing
the glandular architecture and centrocyte-like cells
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INTRODUCTION
Lymphomas are malignancies of the lymphatic system,
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of which one type is mucosa-associated lymphoid tissue
(MALT) lymphoma. Since the term MALT lymphoma
was first introduced by Isaacson and Wright[1] in 1983, it
has been widely used. Recently, MALT was categorized
as extranodal marginal zone B cell lymphoma by the
World Health Organization. Although MALTs are found
in many parts of the body, the gastrointestinal (GI) tract
is the most predominant site[2]. Therefore, the alimentary
tract is the most common location of extranodal
lymphomas including MALT lymphoma. The stomach
and small bowel are the sites for 50%-60% and 20%-30%
of GI lymphomas, respectively. Colorectal lymphomas
account for only 15%-20% of GI lymphomas[3], 1.4% of
all non-Hodgkin’s lymphomas[4], and < 1% of colorectal
malignant tumors[5]. Colorectal MALT lymphoma is a rare
disease, which accounts for a small proportion of both
colorectal malignancies and GI lymphomas. Due to the
rarity of the disease, colorectal MALT lymphomas have
not been well investigated.
There are various identifying colonoscopic features
of MALT lymphoma in the large intestine. Most of
the colonic MALT lymphomas mainly present as a
protruding and/or ulcerative lesion, and rarely present as
a flat lesion[6]. Flat pathologic lesions in the large intestine
are difficult to identify, but can appear as a discoloration,
and/or diffuse granularity, and/or loss of vascularity.
Herein, we report a case of an asymptomatic patient
with MALT lymphoma that was detected accidentally
during colonoscopy screening for colorectal cancer. The
lesion manifested as a diffuse loss of vascularity and
was identified by narrow-band imaging (NBI) mode and
indigo carmine-dye spraying chromoendoscopy.

within their normal limits. Also, although the abdominal
ultrasonography showed a small 3 mm benign gall
bladder polyp, other radiologic evaluations, including
chest X-ray, abdomen supine/erect X-ray, did not show
any abnormal findings.
Due to the benefits of same-day bidirectional
endoscopy (shorter hospital stay, fewer hospital visits,
and reduced medical costs compared to alternateday endoscopy), we decided to perform same-day
bidirectional endoscopy, esophagogastroduodenoscopy
(EGD) followed by colonoscopy. He underwent bowel
preparation using 3 L of polyethylene glycol solution
(Colyte-F; Taejoon Pharmaceutical Co., Seoul, South
Korea) on the day before and 1 L on the day of
colonoscopy. Written informed consent was obtained
from the patient. The endoscopic examinations
(EGD, colonoscopy) were performed under conscious
sedation with combinations of intravenous midazolam
(Dormicum; Hoffman-La Roche AG, Basel, Switzerland)
and propofol (Pofol; Jeil Pharmaceutical Co., Seoul,
South Korea). Also, an antispasmodic agent, cimetropium
bromide (Algiron; Green-Cross Phar maceutical
Co., Yongin, Gyeonggi-do, South Korea), was given
intravenously immediately before the procedure to
prevent upper and lower GI movements, which can
interfere with a detailed and complete inspection. The
endoscopist performed the procedure in the patient with
an Olympus video endoscope (Olympus Optical Co.,
Ltd., Tokyo, Japan), GIF-H260 for EGD and CF-H260L
for colonoscopy, respectively. During the endoscopic
procedure, the patient’s blood pressure, pulse, and oxygen
saturation were monitored.
The EGD findings were unremarkable, except
for chronic atrophic gastritis. In the colonoscopic
examination, a suspected pathologic lesion (diffuse
granularity of the mucosa with loss of vascularity) was
observed in the proximal transverse colon (Figure 1A).
After using the NBI mode, this lesion was distinguished
more prominently from the surrounding normal colonic
mucosa and it showed an abnormal branch-like capillary
pattern in patches (Figure 1B). Also, after indigo carminedye spraying (Figure 1C-F), this lesion was distinguished
more prominently (Figure 1G, H). A punch biopsy was
performed in this lesion and the specimen was sent for
histopathologic examination.
Histopathologic examination of this biopsy specimen
with hematoxylin-eosin stain revealed lymphoepithelial
lesions with diffuse proliferation of atypical lymphoid
cells effacing the glandular architecture and centrocytelike cells infiltrating the lamina propria (Figure 2A-C).
Immunohistochemical staining was positive for Bcl-2
and CD20 (Figure 2D, E), and negative for CD10, CD23
and Bcl-6 (Figure 2F-H). These findings were compatible
with a diagnosis of MALT lymphoma.
Further evaluation was performed to assess of
the stage and metastasis of the lymphoma. There was
no evidence of distant lymph node metastasis or any
other organ involvement on thoracic and abdominal

CASE REPORT
An asymptomatic 64-year-old man with a family history
of colorectal cancer visited our hospital for a routine
medical check-up including upper GI endoscopy and
colonoscopy for surveillance of GI cancer. He had
dyslipidemia that was well controlled with medications,
but he had no other medical illness or surgical history.
The patient had been a smoker (10-15 cigarettes/d) since
the age of 30 years. However, he never drank alcohol.
On general examination, the patient did not look
sick, but he was slightly thin (height, 165.3 cm; weight,
47.2 kg; waist circumference 70.1 cm; body mass index,
17.3 kg/m 2). The patient’s initial vital signs were a
blood pressure of 95/60 mmHg, a regular heart rate
of 62 beats/min, a respiratory rate of 15 breaths/min,
and a body temperature of 36.2  ℃ . Other physical
examinations including that of the abdomen were
unremarkable. The results of all laboratory tests such as
complete blood cell count, aspartate aminotransferase,
alanine aminotransferase, protein, albumin, electrolyte,
blood urea nitrogen, creatinine, electrolyte, lipid profile
(total cholesterol, triglyceride, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol), fasting
glucose, urine analysis, and stool examination, were
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Figure 1 Colonoscopic findings. A, B: Before/after narrow-band imaging mode of the lesion; C: Diffuse granularity of the mucosa with loss of vascularity (arrows)
was seen in the proximal transverse colon; D-F: Indigo carmine-dye spraying at the suspected pathologic lesion; G, H: After the indigo carmine-dye contrast method
was applied, the lesion was distinguished more prominently from the surrounding normal colonic mucosa.

CT, and positron emission tomography (PET) scans.
Urea-breath test for the diagnosis of Helicobacter
pylori infection was negative. In our case, the stage of
colonic MALT lymphoma was II E according to the
Ann-Arbor staging system. A partial colectomy with
dissection of the paracolic lymph nodes was performed.

WCCR|www.wjgnet.com

Resected specimens (Figure 3) were histologically and
immunohistochemically reconfirmed to be MALT
lymphoma with adjacent nodal involvement. The patient
is being followed-up at our outpatient clinics with
colonoscopy, thoracic and abdominal CT, and PET scans,
and he is still alive without any recurrence of the disease
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Figure 2 Histopathologic findings. A-C: Hematoxylin-eosin staining of the biopsy specimen showing dense proliferation of atypical lymphoid cells and infiltrated
centrocyte-like cells in the mucosal layer (magnification: A, 40 ×; B, 100 ×; C, 200 ×); D: CD20-positive; E: Bcl-2-positive; F: CD10-negative; G: CD23-negative; H: Bcl6-negative immunoreactivity of the biopsy specimen (100 × magnification).

at 12 mo after the diagnosis.

with a wide variety of histologic subtypes and a broad
spectrum of clinical behaviors, aggressiveness, and
prognosis. Lymphomas can be largely classified as nonHodgkin’s or Hodgkin’s lymphoma[4]. MALT lymphoma
is a subtype of non-Hodgkin’s, which is a precursor

DISCUSSION
Lymphomas are malignancies of the lymphatic system

WCCR|www.wjgnet.com

417

February 8, 2015|Second Edition|

Seo SW et al . Colonic MALT lymphoma

difficult to detect than protruding or ulcerative lesions. In
our case, there was difficulty in differentiating the lesion
from the surrounding mucosa. Therefore, we could have
missed the lesion if we had not used NBI mode and/or
chromoendoscopy during colonoscopy[6,25].
Microscopically, MALT lymphomas usually appear
as lymphoepithelial lesions with irregular nuclei and
hyperchromasia [5,26,27]. Similar formations involving
reactive lymphoid infiltrates may also appear in benign
conditions involving inflammation. However, lymphoid
cells of MALT lymphoma may expand in the lamina
propria and occasionally infiltrate the muscularis
mucosa, which may be manifested as mucosal ulcers.
In our case, atypical lymphoid cells and centrocyte-like
cells infiltrating through the lamina propria were noted.
Immunohistochemical analyses can distinguish MALT
lymphoma from other low-grade lymphomas by detecting
positivity for superficial Ig and pan B antigens (CD19,
CD20, CD79) without expression of CD5, CD10,
CD23, and cyclin D1 (Bcl-1)[18,28]. Tumor cells of MALT
lymphoma are also positive for Bcl-2 and negative for
Bcl-6[18]. In the present case, the immunohistochemical
results of the colonic lesion were positive for CD20 and
Bcl-2 and negative for CD10, CD23, and Bcl-6.
Non-Hodgkin’s lymphoma, including MALTtype, can be evaluated using the Ann-Arbor Staging
Classification[29,30], which focuses on the number of tumor
sites (nodal vs extranodal), location, and the presence
or absence of systemic B symptoms (weight loss, night
sweating, unexplained persistent or recurrent fever). In
the present case, the patient was evaluated by chest and
abdominal CT and torso-PET. The result of surgical
biopsy showed MALT lymphoma with regional lymph
node involvement. Thus, the stage was IIE in our patient
according to the Ann-Arbor System (single extranodal
site and involvement of adjacent lymph nodes).
Although the pathogenesis of MALT lymphoma
has yet to be clearly elucidated, several etiologic factors
have been postulated to explain this rare disease: (1)
chromosomal abnormalities including trisomy 3 and
translocations (t[11;18][q21;q21], t[14;18][q32;q21],
t[1;14][p22;q32], t[3;14][p13;q32])[31-33]; (2) autoimmune
disorders such as rheumatoid arthritis, Sjögren’s syndrome,
relapsing polychondritis, Hashimoto’s thyroiditis, systemic
lupus erythematosus, Wegener’s granulomatosis[34-36]; (3)
immunodeficiency and immunosuppression; iv) celiac
disease[37]; (4) inflammatory bowel disease, including
Crohn’s disease and ulcerative colitis[38,39]; and (5) bacterial
infection such as H. pylori, Borrelia afzelii, Campylobacter
jejuni, Chlamydia psittaci, and Mycobacterium species[19,40-42].
Notably, more than 90% of MALT lymphomas of
the stomach are associated with H. pylori infections[43].
According to numerous reports, H. pylori eradication
often results in an excellent remission in patients with
gastric MALT lymphomas. However, the treatment of
colonic lymphoma is still inconclusive. Hence, further
studies will be needed to clarify the efficacy of the
eradication of H. pylori for treatment of colonic MALT

Figure 3 Surgical finding of the resected specimen. An ill-defined,
irregularly elevated mucosal lesion measuring 25 mm × 25 mm in diameter was
observed (circle curve).

B cell neoplasm[7]. MALT is diffusion system of small
concentrations of lymphoid tissue. Although the
predominant site of these tissues is the GI tract, they
are also found in various parts of the body such as the
lung, thyroid, breast, synovium, lacrimal and salivary
glands, orbit, dura, skin and soft tissues [8-18]. MALTs
are populated by lymphocytes such as T and B cells,
as well as plasma cells and macrophages. They play an
important role in normal mucosal regeneration and
immune response to specific antigens encountered all
along the mucosal surface[19]. However, cells in MALT
may occasionally undergo abnormal proliferation, i.e.,
carcinogenesis, and give rise to lymphoma of the MALT
type[20].
The GI tract is the primary site of extranodal
lymphoma involvement, though colorectal MALT
lymphomas are rarer than those arising from the stomach
or small intestine. It has been reported that only 2.5%
of all MALT lymphomas originate from the colon[21].
Although the epidemiology of MALT lymphoma in
large intestine has not been established due to their
rarity, most patients were approximately 60 years-old,
with similar numbers of men and women [22,23]. The
clinical presentation of MALT lymphoma varies, and
may present with generalized symptoms of weight loss,
fever, abdominal pain, chronic fatigue, nausea, and
hematochezia[24]. However, MALT lymphomas of the GI
tract are usually asymptomatic, as in the case presented
here, because they are localized and slow-growing.
The majority of colorectal lymphomas are found in
the cecum or ascending colon, and > 70% are proximal
to the hepatic flexure [3]. In our patient, the MALT
lymphoma was also located in the proximal transverse
colon near to the end of the ascending colon (hepatic
flexure). When grossly visible by colonoscopy, MALT
lymphomas are mostly observed as a single mass and
the appearance of the lesion is generally protruding and
ulcerative[22]. In contrast, colonoscopic examination of
the current patient revealed a flat lesion with diffuse
granularity of the mucosa and loss of vascularity. Even
for experienced endoscopists, flat lesions are more
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analyses of the lesion were positive for CD20 and Bcl-2, and negative for CD10,
CD23, and Bcl-6.

lymphoma.
Because of the lack of a definite etiology and the
rarity of the disease, the treatment of colorectal MALT
lymphoma is still debated [44,45]. In the absence of a
standardized treatment, various methods have been used,
including surgery, chemotherapy, and radiation. However,
data suggest both surgery and chemotherapy as a first
step therapy in patients with MALT lymphoma of the
large intestine[45]. The colorectal regions are particularly
susceptible to complications of radiation therapy, and
therefore external beam radiation is not a preferred
option. Thus, some advocate that surgical resection might
be the best choice[46,47]. In clinical practice, most cases
of locally extended MALT lymphoma, such as in our
patient, are treated by surgical resection. However, recent
studies show that chemotherapy alone can be effective
for colorectal MALT lymphoma [48,49]. Additionally,
chemotherapy has the advantage of organ preservation
and is effective for micro-metastasis[45]. The CHOPregimen (cyclophosphamide, doxorubicin, vincristine,
prednisone) is well known as the first-line and mainstay
chemotherapy for colorectal lymphoma. However,
further large-scale studies are required to establish
the standard strategy of treatment for this disease.
Unfortunately, the majority of patients with primary
colorectal lymphoma ultimately have recurrences and
die from their disease[8,50]. Because most of these cases
are low-grade and less aggressive, their five-year overall
survival rate (range: 55%-79%) is relatively higher than
other types of colorectal lymphoma[24,26,51,52].
In conclusion, colonic MALT lymphoma is a rare
occurrence, but is a clinically important condition
that requires proper evaluation for guiding therapy.
Additionally, it is not easy to detect MALT lymphoma of
the flat type and could be misdiagnosed. Thus, greater
attention is needed for the detection and differential
diagnosis of these lesions. The NBI mode plus indigo
car mine-dye spraying chromoendoscopy and/or
endoscopic biopsy may be helpful for making the
diagnosis.

Treatment

A partial colectomy including the pathologic lesion and dissections of the
paracolic lymph nodes were performed.

Related reports

Because of the lack of a definite etiology and the rarity of the disease, the
treatment of colorectal MALT lymphoma is still debated.

Term explanation

Narrow-band imaging mode is an imaging technique for endoscopic
examination, where light of specific blue and green wavelengths is used to
enhance visualization of certain mucosal details.

Experiences and lessons

More attention should be paid to the detection of colonic MALT lymphoma,
for which narrow-band imaging mode and indigo carmine-dye spraying
chromoendoscopy may be useful for establishing the diagnosis.

Peer review

The article presents the detailed clinical features, endoscopic and histologic
findings, diagnostic procedure, and treatment strategy of colonic MALT
lymphoma with a flat lesion.
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Core tip: Endoscopic procedures sometimes reveal submucosal lesions within the gastrointestinal tract that
are resected and confirmed as neuroendocrine tumors
by appropriate immunochemical stains. Most will be benign as demonstrated in our series of 11 subjects. This
case series of gastrointestinal neuroendocrine tumors
reminds every endoscopist to carefully examine the upper and lower gastrointestinal tract for such lesions.
Original sources: Salyers WJ, Vega KJ, Munoz JC, Trotman
BW, Tanev SS. Neuroendocrine tumors of the gastrointestinal
tract: Case reports and literature review. World J Gastrointest
Oncol 2014; 6(8): 301-310 Available from: URL: http://www.
wjgnet.com/1948-5204/full/v6/i8/301.htm DOI: http://dx.doi.
org/10.4251/wjgo.v6.i8.301

Abstract
Neuroendocrine tumors (NET) previously called carcinoid tumors are neoplasms of enterochromaffin/neuroendocrine cell origin which display neurosecretory
capacity that may result in the carcinoid syndrome. The
annual incidence of patients with NET is 8.4 per 100000;
yet many NET remain asymptomatic and clinically undetected. A majority of NET follows a benign course; however, some will display malignant characteristics. NET
most commonly occur in the gastrointestinal tract (67%)
and bronchopulmonary system (25%). Gastrointestinal
NET occur within the stomach, small intestine, liver, and
rectum. We report a retrospective study of 11 subjects:
Eight with benign carcinoid tumors: duodenal bulb (n =

WCCR|www.wjgnet.com

INTRODUCTION
Historically described as a more indolent behaving tumor
than adenocarcinoma by Oberndorfer in Germany in 1907,
neuroendocrine (carcinoid) tumors (NET) are undergoing
a location change within the gastrointestinal tract[1-4]. A shift
in the anatomic location has occurred over the last halfcentury. Data from 1950 to 1971 identified the appendix
as the most common site followed by rectal and ileum for
NET[4]. However, a recent evaluation of carcinoid tumors
identified in the Surveillance, Epidemiology and End Re-

422

February 8, 2015|Second Edition|

Salyers WJ et al . Neuroendocrine tumors of the gastrointestinal tract
Table 1 Clinical data of patients with neuroendocrine tumors
Patient (age, yr/sex)

Initial evaluation

Site

65/F

Hematochezia, IBD
epigastric pain

Duodenal bulb

59/M

GERD with breakthrough symptoms

Duodenal bulb

50/F

2nd opinion for liver
metastatic disease

Liver

70/M

Epigastric pain and 15
lb weight loss

Intra-abdominal

46/F

Nausea, vomiting,
abdominal pain

Intra-abdominal

40/M

Recurrent perianal
abscess r/o IBD
GERD and CRCS

Terminal ileum

75/F

Breast cancer and
CRCS

Sigmoid

55/M

LLQ tenderness, CRCS

Rectum

55/F

CRCS

Rectum

60/F

CRCS

Rectum

50/F

Sigmoid

Diagnostic studies

Outcome

12 21 05 EGD duodenal bulb polyp; path: neuroendocrine tumor
Alive and well
12 30 05 repeat EGD, no residual, path: neuroendocrine tumor
11 24 08 repeat EGD no recurrence, COL mucosal prolapse
syndrome
11 11 08 EGD duodenal bulb polyp, path: neuroendocrine tumor
Alive and well
12 22 08 EGD, no residual tumor
12 30 08 PET scan negative
02 09 04 EGD chronic esophagitis, HH, fundic nodularity, path:
Expired 12 04
benign lymphoid aggregates
03 16 04 PET/CT innumberable larg hepatic lesions replacing R
and L lobes consistent with neuroendocrine tumor
04 15 08 EGD chronic esophagitis, HH, acute and chronic
05 08 treated with
gastritis; path: reactive gastropathy; COL: 1 adenomatous/2
sandostatin
hyperplastic polyps
04 16 08 CT Abd/Pelvis mesen-teric mass
04 24 08 CT guided bx: path: neuroendocrine tumor
01 02 10 CT Abd/Pelvis ascites small bowel and colonic
Discharge
obstruction
To hospice
01 04 10 Gastrografin emema sigmoid
Obstruction 01 04 10 exploratory laparotomy desmoplastic
reaction, sigmoid colon with liver metastases and intraperitoneal
implants; bx of implants positive for chromogranin and
synapotophysin
01 19 10 COL 3 cm stenosis at 30 cm due to extrinsic pressure;
stent placed
01 26 10 serum CGA, 27 nmole/L
12 05 06 COL 10 mm sessile polyp in terminal ileum, path:
Lost to follow-up
neuroendocrine tumor
04 04 08 EGD chronic esophagitis, HH, path: mild reactive gasAlive and well
tropathy, COL 4 mm sigmoid neuroendocrine tumor resected
04 30 08 normal octreotide scan
03 30 09 COL negative bx at prior polypectomy site
02 06 08 COL 7 mm sigmoid submucosal nodule resected; cells
Alive and well
positive for synaptophysin, but negative for chromogranin
03 11 08 Urinary 5-HIAA negative
04 22 08 Repeat COL with resection of remaining neuroendocrine
tumor
05 19 09 COL negative for recurrence
08 22 06 COL sigmoid tubulovillous adenoma and 6 mm rectal
Alive and well
neuro-endocrine tumor
09 01 09 COL hyperplastic polyp, no recurrence of neuroendocrine tumor
05 01 09 COL 8 mm neuroendocrine tumor COL 1 yr later no
Alive and well
recurrence
11 29 07 COL submucosal nodule neuroendocrine tumor
Alive and well
01 28 08 COL no recurrence

IBD: Inflammatory bowel disease; CGA: Chromogranin A; EGD: Esophagoduodenoscopy; COL: Colonoscopy; GERD: Gastroesophageal reflux disease;
HH: Hiatal hernia; R: Right; L: Left; bx: Biopsy; CRCS: Colorectal cancer screening; F: Female; M: Male; 5-HIAA: 5-hydroxyindoleacetic acid; PET/CT: Positron emission tomography/computed tomography; LLQ: Left lower quadrant.

NET which remain undetected until autopsy[6].

sults Program between 1973 and 1999 found the ileum to
be the most frequent site of gastrointestinal NET followed
by the rectum; the appendix accounted for only 4.8% of
NET[4]. Additionally, gastric NET accounted for an increasing proportion of gastrointestinal NET[4,5]. This change in
location of NET has resulted from changes in diagnostic
modalities used as well as reporting techniques over time[6].
The estimated incidence in the United States ranges from
2.5-5 cases per 100000[4]. A European investigation which
included both surgical and autopsy specimens, reported
an overall incidence of 8.4 cases per 100000[4,7,8]. Incidence
estimates are limited by the clinically silent nature of many

WCCR|www.wjgnet.com

CASE REPORT
This case series describes a wide spectrum of benign gastrointestinal NET originating in the small intestine (n =
2), terminal ileum (n = 1), colon (n = 2), rectum (n = 3),
malignant NET of the liver (n = 1) and intraabdominal
sites (n = 2) (Table 1).
Patient 1
A 65-year-old female with a history of possible inflam-
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Patient 2
A 61-year-old male with a history of gastroesophageal
reflux disease (GERD) underwent EGD for evaluation
of chest discomfort with breakthrough reflux symptoms
while taking a proton pump inhibitor daily. LA Grade
C esophagitis and ulcerated mucosa were present in the
distal esophagus. A 6 mm sessile polyp also observed in
the duodenal bulb and resected by snare. Pathology revealed a neuroendocrine tumor of the duodenum. Positron emission tomography-computed tomography (PETCT) was performed and demonstrated no evidence of
hypermetabolic malignancy. A repeat EGD with biopsies
from the previous polypectomy site six weeks later demonstrated reactive duodenopathy with foveolar metaplasia
but no residual neuroendocrine tumor.

A

B

Patient 3
A 50-year-old female with chronic diarrhea was found
to have metastatic liver disease of unknown primary origin on CT. The largest lesion measured 9 cm × 6 cm in
the right hepatic lobe and PET-CT demonstrated only
moderate metabolic activity consistent with a neuroendocrine tumor. CT-guided liver biopsy demonstrated
metastatic neuroendocrine tumor with positive synaptophysin, chromogranin, NSE, and CD57 reactions on immunohistochemistry. EGD was performed that showed
chronic esophagitis, hiatal hernia, and nodularity in the
gastric fundus. Pathology from gastric biopsies revealed
only benign lymphoid aggregates. Follow-up CT findings included a 2.4 cm partially calcified mass in the midabdominal mesentery suggestive of a neuroendocrine
tumor of small bowel origin. The patient was started on
long-acting octreotide and entered into hospice care 28
mo after initial presentation.

C

Patient 4
A 70-year-old male presenting with epigastric pain and 15
pound weight loss underwent upper endoscopy revealing chronic esophagitis, hiatal hernia, acute and chronic
gastritis involving the antrum, and a small polypoid lesion
which was found in the duodenal bulb. Biopsies were
consistent with chronic duodenitis. Colonoscopy revealed
one tubular adenoma < 1 cm and multiple hyperplastic
polyps. A 3 cm mesenteric mass with surrounding desmoplastic reaction, small bowel thickening, and a 2 cm
liver lesion were found on CT of the abdomen and pelvis
(Figure 2A). CT guided biopsy of the mesenteric mass
demonstrated a metastatic well-differentiated neuroendocrine tumor with immunohistochemistry positive for
cytokeratin, NSE, synaptophysin, chromogranin, and
CD56 (Figure 2B and C); however, biopsy of the liver lesion was negative for malignancy. PET-CT demonstrated
heterogenous metabolic activity of the mesenteric mass
with metabolic activity of the liver lesion similar to the
surrounding hepatic parenchyma. Urinary 5-hydroxyindoleacetic acid (5-HIAA) was within normal range. The
overall presentation was most consistent with a neuroen-

Figure 1 A 65-year-old female with a history of possible inflammatory
bowel disease presented for evaluation of epigastric pain and occasional
hematochezia. A: Patient 1, neuroendocrine (carcinoid) tumors as duodenal
nodule at endoscopy; B: Solid growth pattern with organoid architecture and
bland monotonous cells with lack of significant atypia and increased mitoses.
H and E, × 10; C: Neoplastic neuroendocrine cells show diffuse positivity for
Chromogranin. Chromogranin, × 20.

matory bowel disease presented for evaluation of epigastric pain and occasional hematochezia. Colonoscopy
revealed multiple polypoid lesions throughout the colon
with biopsies consistent with mucosal prolapse syndrome.
Esophagogastrastroduodenoscopy (EGD) revealed mild
esophagitis, chronic gastritis, and a 5 mm polyp in the
duodenal bulb biopsied with cold forceps (Figure 1A).
Pathology demonstrated duodenal mucosa with atypical
organized nests of cells with expression of low molecular cytokeratin, neuron-specific enolase (NSE), chromogranin, and synaptophysin on immunohistochemistry
consistent with a neuroendocrine tumor (Figure 1B and
C). Repeat EGD was performed 35 mo later and revealed
no residual neuroendocrine tumor.
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A

A

B

B

C

C

Figure 2 A 70-year-old male presenting with epigastric pain and 15 pound
weight loss underwent upper endoscopy revealing chronic esophagitis,
hiatal hernia, acute and chronic gastritis involving the antrum, and a small
polypoid lesion which was found in the duodenal bulb. A: Patient 4, neuroendocrine (carcinoid) tumors as solid spiculated mesenteric mass on computed
tomography of abdomen; B: Diffuse infiltration by monotonous bland cells with
trabecular growth pattern. Mitoses, atypia and necrosis are not identified. H and
E, × 10; C: The tumor cells are diffusely and strongly positive for CD56 immunohistochemical stain. CD56, × 20.

Figure 3 A 40-year-old male with recurrent perianal fistulous disease underwent colonoscopy to rule out inflammatory bowel disease. A: Patient 6,
neuroendocrine (carcinoid) tumors as 10 mm ileocecal sessile polyp at colonoscopy; B: Nests of monotonous cells with bland nuclei arranged in organoid pattern. H and E, × 10; C: Carcinoid tumor; Chromogranin A: Marked cytoplasmic
positivity.

and synaptophysin. Serum chromogranin A level was
elevated at 27 nmol/L. Following transfer to our facility,
the patient underwent colonoscopy which revealed a 3
cm area of stenosis due to extrinsic compression 30 cm
from the anal verge. As no further surgical intervention
was deemed appropriate, two overlapping metal colonic
stents (Wallstent, 22 mm × 90 mm and 22 mm × 60
mm) were placed across the area of stenosis. The patient
was later discharged for hospice care.

docrine tumor originating in the small bowel. The patient
was started on long-acting octreotide therapy and did not
undergo surgical resection of the tumor.
Patient 5
A 45-year-old female presented to an outside facility with
nausea, vomiting, and abdominal pain and had dilation
of the small bowel and colon and ascitic fluid on CT
scan. Gastrografin enema demonstrated an obstruction
in the sigmoid colon. An area of desmoplastic reaction
involving the sigmoid colon was found during exploratory laparotomy along with multiple metastatic lesions
to the liver and mesenteric and peritoneal implants. Surgical decompression of the small bowel and colon was
performed and the patient was transferred for further
care. Biopsies obtained from the peritoneal implants
were consistent with a low-grade neuroendocrine tumor
with immunohistochemistry positive for chromogranin

WCCR|www.wjgnet.com

Patient 6
A 40-year-old male with recurrent perianal fistulous disease underwent colonoscopy to rule out inflammatory
bowel disease. Colonoscopy revealed normal colonic
mucosa and a 1 cm sessile polyp at the terminal ileum
(Figure 3A). Snare polypectomy was performed and
pathology revealed a submucosal neuroendocrine tumor
with well formed nests of cells and diffuse expression
of synaptophysin and chromogranin. KI-67 proliferative index was < 5% (Figure 3B and C). The patient was
lost to follow-up.
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resected tumor without tumor recurrence.

A

Patient 8
A 77-year-old female with Stage Ⅰ right breast cancer
presented for screening colonoscopy. A 7 mm submucosal nodule was biopsied from the sigmoid colon; pathology revealed tumor cells positive for synaptophysin and
negative for chromogranin but overall consistent with a
neuroendocrine tumor. Urinary 5-HIAA levels and octreotide scan were unremarkable. Endoscopic mucosal
resection was subsequently performed with a snare. Excisional biopsy consisted of a 7 mm × 6 × mm × 3 mm
submucosal neuroendocrine tumor. Colonoscopy one
year later revealed no recurrence.

B

Patient 9
A 55-year-old male presented for evaluation of left lower
quadrant tenderness and colon cancer screening. Colonoscopy revealed a 1.4 cm tubulovillous adenoma in the
sigmoid colon. A 6 mm rectal polyp removed by snare
was consistent with a neuroendocrine tumor. Surveillance
colonoscopy three years later revealed a 6 mm hyperplastic polyp in the rectum and no evidence of recurrence of
a neuroendocrine tumor.

C

Patient 10
A 54-year-old female presented for colon cancer screening. On colonoscopy, an 8 mm nodule was found in the
rectum. Snare polypectomy was performed. Pathology
demonstrated atypical proliferation of cells and glandular-like inflammation with monotonous nuclei suggestive
of a neuroendocrine tumor. Colonoscopy one year later
was negative for recurrence.
Patient 11
A 60-year-old female presented for colon cancer screening. On colonoscopy, a 5 mm submucosal nodule was
found in the rectum and removed snare polypectomy.
The biopsy was consistent with a neuroendocrine tumor
involving the submucosa with tumor cells positive for
synaptophysin and focally positive for chromogranin.
Fourteen months later, colonoscopic biopsies from the
polypectomy site revealed no recurrence.

Figure 4 A 50-year-old female presented for evaluation of gastroesophageal reflux disease and colon cancer screening. A: Patient 7, neuroendocrine (carcinoid) tumors as sessile sigmoid polyp at colonoscopy; B: Organoid
growth pattern with regular bland nuclei with indistinct cell borders. H and E, ×
10; C: The neuroendocrine cells are positive for Synaptophysin and adjacent
colonic glands are negative. Synaptophysin, × 20.

Patient 7
A 50-year-old female presented for evaluation of GERD
and colon cancer screening. EGD revealed a hiatal hernia, chronic esophagitis, and chronic gastritis. On colonoscopy, benign polyps were removed from the cecum
and transverse colon. A 5 mm sessile polyp resected with
hot forceps in the sigmoid colon (Figure 4A); pathology
demonstrated atypical proliferation of cells and glandularlike inflammation with monotonous nuclei indicative of
a neuroendocrine tumor. Immunostains were positive for
chromogranin, synaptophysin, and CD56 consistent with
a neuroendocrine tumor (Figure 4B and C). Somatostatin
receptor scintigraphy demonstrated no evidence of other
carcinoid tumors. Surveillance colonoscopy performed
one year later revealed a scar at the site of the previously
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DISCUSSION
Our case series describes a wide spectrum of benign gastrointestinal NET originating in the small intestine, colon,
and rectum and malignant NET originating in the liver
and intraabdominal sites. The following discussion will
focus on the diagnosis and management of NET originating from the luminal gastrointestinal tract and will not
include pancreatic NET.
Advances in our understanding of both the biologic
and morphologic heterogeneity of NET have left the
term “carcinoid” nearly obsolete[7]. Gastroenteropancreatic NET (GEP-NET), encompassing both traditional gastrointestinal carcinoids and pancreatic endocrine tumors,
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Table 2 Hormone production by tumor location

[15,9,31,43]

Location

Hormones

Stomach
Duodenum/Upper Jejunum
Ileum/Cecum
Appendix
Colon/Rectum
Pancreas

Histamine, Gastrin, Serotonin, Somatostatin, Gastrin Releasing Peptide
Gastrin, Serotonin, Somatostatin, Gastrin Releasing Peptide
Enteroglucagon, Serotonin, Substance P, Tachykinins
Enteroglucagon, Peptide YY, Serotonin, Somatostatin
Enteroglucagon, Serotonin, Somatostatin
ACTH, Calcitonin, Cholecystokinin, Corticotropin-Releasing Hormone, Gastrin, Glucagon, Growth HormoneReleasing Hormone, Growth Hormone-Releasing Factor, Insulin, Neurotensin, Pancreatic Polypeptide, Parathyroid
Hormone-Related Peptide, Prolactin, Somatostatin, Vasoactive Intestinal Peptide

NET should include a serum chromogranin A level[3,16].
Elevated in approximately 80% of patients with neuroendocrine tumors regardless of location and functional
activity, chromogranin A levels also appear to correlate
with overall tumor burden[17]. Twenty-four-hour urinary
5-HIAA levels as well as serum gastrin, histamine, serotonin, and substance P levels should be included as part
of the initial evaluation when the presentation is consistent with carcinoid syndrome[3]. Urinary 5-HIAA elevation sensitivity is as high as 100% with a specificity of
88% for the carcinoid syndrome[18]. Care must be taken
to avoid medications and foods that may affect urinary
5-HIAA excretion; large amounts of serotonin are in
foods as avocados, bananas, eggplant, kiwi, pineapple,
plums, tomatoes, and walnuts and may cause false positive results[16].
Patients with positive biochemical markers should
be evaluated with somatostatin receptor scintigraphy
(111Indium-labeled octreotide scan) for tumor localization
as well as either CT or magnetic resonance imaging (MRI)
to identify mass lesions, mesenteric fibrosis, and lymphadenopathy[3,16]. 111Indium-labeled octreotide scan is useful in detection of both primary and metastatic tumors
with sensitivity as high as 90%[3,19]. CT and MRI play an
important role in identification of primary tumors and
metastatic disease; however, they may underestimate the
extent of disease in up to 25% of cases[20,21] and overall
sensitivities around 80% are lower than 111Indium-labeled
octreotide scanning[3]. Radiolabeled metaiodobenzylguanide (123I-MIBG) scanning may be used in patients on
long-acting octreotide medications which interfere with
somatostatin receptor scintigraphy[3]. Radiolabeled 5-HTP
positron emission tomography has demonstrated better
sensitivities than CT and octreotide scanning; however, it
is not widely available and is generally still considered an
investigational modality[3,21,22]. Barium studies, including
small-bowel-follow-through, play little if any role in tumor localization with the availability of other diagnostic
modalities with increased sensitivity[23].
Following tumor localization, biopsy for tissue diagnosis should be obtained including performing upper
endoscopy and colonoscopy with ileoscopy as clinically
indicated[3,16]. Small bowel enteroscopy has low diagnostic sensitivities as well as a limited ability to evaluate the
distal jejunum and ileum and has largely been replaced
by capsule endoscopy in both diagnostic and surveillance roles[3,24,25]. Endoscopic ultrasound (EUS) plays in

are replacing the less descriptive and often times pathologically and clinically more confusing term “carcinoid”
[3,9]
. In 2000, the World Health Organization (WHO) classification replaced “carcinoid” with the terms neuroendocrine tumors and neuroendocrine carcinomas to describe
gastrointestinal neoplasms originating from the diffuse
system of neuroendocrine cells[9]. Along with developing
tumor node metastasis staging and grading systems[10-14],
the WHO classification[9] provides an improved system
for determining prognosis and treatment and includes
three main groups subdivided by organ of tumor origin:
(1) well differentiated neuroendocrine tumors (benign
behavior or uncertain malignant potential-“carcinoids”);
(2) well differentiated neuroendocrine carcinomas (lowgrade malignancy-“malignant carcinoids”); and (3) poorlydifferentiated carcinomas (high-grade malignancy). This
classification replaces the previous outdated system which
was based on embryologic cell of origin (foregut, midgut,
hindgut) and shared little correlation between tumor behavior and tumor location especially for neoplasms originating in the foregut (tracheobronchopulmonary, gastric,
and pancreatic tumors)[3,9]. Histologically, tumor proliferation capacity is measured by Ki-67 staining with Ki-67
Index < 2% seen in gradeⅠtumors, 2%-20% in grade Ⅱ
tumors, and > 20% tumor cell involvement in grade Ⅲ
GEP-NET[11].
Cells originating from the diffuse system of neuroendocrine cells within the gastrointestinal tract share phenotypic similarities with neural cells in their expression
of synaptophysin, NSE, and chromogranin A[3,10]. Useful
as GEP-NET markers found on the secretory vesicles
of neuroendocrine cells, these proteins usually remain
independent of cellular production of hormones that
are stored within the vesicles[3,10,15]. Hormone production
and biologic activity generally varies by GEP-NET location (Table 2) and less than half of the known hormones
originating from at least 15 different types of endocrine
cells are expressed by GEP-NET[15]. Many tumors remain
clinically silent and may present with intestinal obstruction as a result of tumor-induced fibrosis rather than
signs or symptoms of secretory products[3]. The classic
carcinoid syndrome (cutaneous flushing and secretory diarrhea) occurs in less than 10% of patients[3] and typically
in the setting of hepatic metastases.
Diagnostic evaluation
Initial evaluation of patients with a suspected GEP-
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5-year survival for duodenal carcinoid lesions is 60%[3]. Endoscopic resection may be considered for nonmetastatic
duodenal (and ampullary) lesions measuring up to 2 cm if
the tumor is confined to the mucosa and submucosa on
EUS examination[3,33-35]. Surgical resection should be performed on tumors > 2 cm[34,35]. While distant metastases
rarely occurs with duodenal NET, lymph node metastases
may occur in tumors < 1 cm and surgical resection should
be performed in all patients with evidence of lymph node
involvement on pretreatment imaging studies[35].

important role in guiding management as it is accurate in
assessing tumor size and depth of invasion especially in
gastric, duodenal, and rectal carcinoid tumors[26,27].
Site specific information
Gastric carcinoids are typically divided into Type Ⅰ, Ⅱ,
and Ⅲ tumors with some classifications including Type
[9]
Ⅳ tumors . Type Ⅰ and Ⅱ gastric carcinoid tumors develop in response to hypergastrinemia effects on enterochromaffin-like cells of the oxyntic mucosa found in the
gastric fundus and body[28-30]. Type Ⅰ are the most common gastric NET tumors usually presenting as small multifocal lesions associated with autoimmune chronic atrophic gastritis and hypergastrinemia in the setting of low
gastric acid output[3,9,30]. They have an excellent prognosis
with 5-year survival rates > 95%[3]. Type Ⅱ gastric NET
develop in patients with Multiple Endocrine Neoplasia
type-1 (MEN-1) associated Zollinger-Ellison syndrome
(ZES) as a result of tumor driven hypergastrinemia in
the setting of an autosomal dominant mutation of the
MEN-1 gene located on chromosome 11q13[9,29,30]. Type
Ⅱ gastric NET rarely develop in patients with sporadic
ZES[29]. Prognosis is good with 5-year survival rates of
70%-90%[3].
Type Ⅰ and Ⅱ tumors < 1 cm in size without extension into the muscularis propria on EUS can initially be
managed with endoscopic mucosal resection[3,26,31]. When
more than 5 lesions are present, tumor size is > 1 cm,
or recurrence occurs at a site of previous endoscopic
resection, local surgical excision is recommended[3]. Type
Ⅱ lesions may require aggressive gastrectomy as well as
surgical resection of the underlying gastrinoma[3]. Surveillance endoscopy with biopsy should be performed every
six months following both endoscopic and surgical tumor
removal[3].
Type Ⅲ tumors are sporadic gastric carcinoids which
develop in normal gastric mucosa in the setting of normal gastrin levels[3,9]. They are aggressive with deep invasion and the potential for metastatic disease characteristic
of even small primary tumors[26]. Five-year survival rates
are < 35%[3]. Type Ⅳ tumors are neuroendocrine carcinomas which are indistinguishable from gastric adenocarcinomas with the exception of the presence of neuroendocrine cells within the tumor matrix[3]. Both type Ⅲ and
Ⅳ tumors should be managed surgically with complete
or partial gastrectomy[3,9].

Jejuno-Ileal: Terminal ileum NET are the most common GEP-NET. They are frequently found at an advanced stage with metastatic disease to the liver present
in 50% and regional lymph node involvement in up to
70% of patients regardless of primary tumor size[21]. Associated mesenteric fibrosis, nodal metastases, and desmoplastic reactions involving mesenteric vessels may lead
to nonspecific abdominal pain, gastrointestinal bleeding,
intermittent ischemia, or bowel obstruction. These symptoms may prompt emergent surgical intervention and
subsequent diagnosis of a previously unidentified jejunal
or ileal NET in up to 40% of patients[3,21]. Ileal NET are
associated with the carcinoid syndrome in the setting of
liver metastases in approximately 20% of cases[9,21]. While
the 5-year survival rate is 60% for both jejunal and ileal
tumors, it is as low as 18% when hepatic metastases are
present[3]. Surgical resection of the primary tumor as well
as en bloc resection of regional lymph nodes is recommended and should be performed even when hepatic
metastases is present in order to delay progression and
local complications of disease[21,31].
Appendix: Appendiceal NET are the most common
appendiceal tumor[21]. They are often found incidentally
during appendectomy with the majority (90%) of tumors
< 1 cm in size. Overall 5-year survival for appendiceal
NETs is 98% for benign tumors and 27% for malignant
tumors[3]. Metastatic disease rarely occurs with tumors
< 2 cm and the occurrence of metastases increases with
increasing tumor size over 2 cm[3,21,36]. Tumors > 2 cm
should be managed with right hemicolectomy. Appendectomy should be performed in tumors < 2 cm in size
with right hemicolectomy considered for tumors 1-2 cm
based on pathologic criteria (invasion into mesoappendix,
serosal or lymphovascular invasion, involvement of tumor margins, positive lymph nodes, or Ki67 index > 2%
on immunohistochemistry staining)[21]. Variant mixed endocrine/exocrine goblet-cell (adenocarcinoid) tumors are
more aggressive lesions associated with a poorer prognosis and higher rates of both metastatic and recurrent
disease and should be managed with right hemicolectomy
regardless of tumor size[21,36].

Small intestine
Duodenal: Five types of duodenal neuroendocrine tumors have been described[32]: (1) gastrinomas which may
occur sporadically or in the setting of MEN-1/ZES and
are the most common duodenal NET[3,9,32]; (2) somatostatinomas which usually occur in the ampullary/periampullary
region and are more likely to be associated with von Recklinghausen’s disease (neurofibromatosis type 1)[3,33]; (3) gangliocytic paraganglionomas[3,9,32]; (4) nonfunctioning NET
which contain serotonin-, gastrin-, or calcitonin-positive
cells[3,9]; and (5) neuroendocrine carcinomas[3,32,33]. Overall
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Colon: Neuroendocrine tumors rarely occur in the colon
with many previously reported cecal NET representing
appendiceal tumors[3,9]. Clinical presentation of colonic
NET includes change in bowel habits, gastrointestinal
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bleeding, abdominal pain, weight loss, and asymptomatic
lesions found during screening colonoscopy is generally
indistinguishable from other mass lesions of the colon[3,9].
Most tumors are > 2 cm in size with invasion into the
muscularis propria at the time of diagnosis and overall prognosis is poor with 5-year survival rates of only
33%-42%[3]. Wide surgical resection with lymph node
dissection is recommended for management of colonic
NET[3] as metastatic disease is common at the time of diagnosis[9]. Local excision may be considered for tumors <
2 cm in size[3]; however, data regarding metastatic disease
in this setting are limited.

lowed every 3-6 mo along with CT or MRI scanning every
6 mo for 5 years following curative surgical resection[11].
In a conclusion, GEP-NET are relatively rare neoplasms of the gastrointestinal tract with variable clinical
presentation, morbidity, and mortality dependent on tumor location, metastatic potential, and functional biologic
status. Staging and classification systems for GEP-NET
are likely to continue to evolve along with further development of tumor directed diagnostic and therapeutic
modalities as our understanding of GEP-NET continues
to expand over time.

COMMENTS
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Rectum: Frequently found as small, asymptomatic submucosal tumors during endoscopic evaluation, rectal
NET have an excellent overall prognosis with 5-year
survival rates of 87%[3,9]. When present, symptoms may
include change in bowel habits, gastrointestinal bleeding, anorectal discomfort, and pruritis ani[3]. Submucosal tumors < 1 cm in size account for 80% of rectal
carcinoids[3] and can be managed endoscopically in the
absence of muscularis invasion or pararectal lymph node
metastases on EUS examination[31,37]. Rectal NETs 1-2
cm in size may be managed with wide surgical excision
if there is no evidence of muscularis invasion or lymph
node metastasis[3]. Low anterior resection or abdominoperineal resection is recommended for tumors > 2 cm as
the risk of metastatic disease increases with tumors > 2
cm in size and with invasion of the muscularis propria[3,9].

Case characteristics

This case series describes a wide spectrum of benign gastrointestinal neuroendocrine (carcinoid) tumors (NET).

Clinical diagnosis

The diagnosis and management of NET originating from the luminal gastrointestinal tract and will not include pancreatic NET.

Imaging diagnosis

Computed tomography and magnetic resonance imaging play an important role
in identification of primary tumors and metastatic disease.

Experiences and lessons

Gastroenteropancreatic NET are relatively rare neoplasms of the gastrointestinal tract with variable clinical presentation, morbidity, and mortality dependent
on tumor location, metastatic potential, and functional biologic status.

Peer review

This is a very good example of a case series combined with a good review.
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Core tip: We report a first case report of synchronous
adenocarcinoma,mucosa associated lymphoid tissue
(MALT) lymphoma and tuberculosis in the same segment of colon in 43-year-old immunocompetent female
patient. There are around 4 case reports of sychronous
adenocarcinoma and MALT lymphoma to date in the
literature.What we describe isthe first such case in the
literature.
Original sources: Kulandai Velu AR, Srinivasamurthy BC, Nagarajan K, Sinduja I. Colonic adenocarcinoma, mucosa associated
lymphoid tissue lymphoma and tuberculosis in a segment of colon: A case report. World J Gastrointest Oncol 2014; 6(9): 377-380
Available from: URL: http://www.wjgnet.com/1948-5204/full/v6/
i9/377.htm DOI: http://dx.doi.org/10.4251/wjgo.v6.i9.377

Abstract
Synchronous occurrence of adenocarcinoma and mucosa associated lymphoid tissue (MALT) lymphoma of
colon is rare, and its presence with coexisting tuberculosis is still rarer. To our knowledge, this may be the
first case report. In the present report, we describe a
43-year-old female who presented with a history of abdominal pain, fever, loss of weight and loss of appetite.
Colonoscopy showed a large ulceroproliferative mass
arising from the caecum, biopsy of which showed it to
be adenocarcinoma of the colon. A right hemicolectomy
was performed and microscopic study of the colon revealed tuberculosis and synchronous adenocarcinoma
with lymphoma. Eight of sixteen lymph nodes showed
tuberculosis and three of sixteenpericoloniclymphnodes
showed metastatic deposits. Immunostains further
confirmed the tumour to be adenocarcinoma with MALT
lymphoma. We would like to highlight the diagnostic
challenges arising from the multi-faceted presentations

WCCR|www.wjgnet.com

INTRODUCTION
Mucosa-associated lymphoid tissue (MALT) tumors are a
distinct subtype of non-Hodgkin’s lymphoma associated
with predisposing infectious or autoimmune processes,
resulting in chronic lymphoid proliferation. Though the
stomach is the most common site, MALT tumor has
been reported in non-gastric sites like salivary gland, lung,
ocular adnexa and skin[1]. The colon is a rare location for
MALT lymphoma[2]. Synchronous colonic adenocarcinoma and malignant lymphoma in the same patient is rare
with an estimated incidence of around 0.0002%[3]. Only a
few cases have been reported in literature.Adenocarcino-
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The adenocarcinoma component was moderately differentiated while the lymphoma component was of low
grade MALT lymphoma.The surgical cut margins were
free of tumor. Eight of sixteen lymph nodes showed features of tuberculosis with acid fast bacilli in two of the
lymph nodes and three of sixteen pericoloniclymphnodes
showed metastatic deposits (Figure 3B). A tissue section
from mucosa did not reveal acid fast bacilli.Immunohistochemical analysis was performed on representative sections from the colon and lymph node to characterize the
lymphoid cells and to confirm adenocarcinoma.CD 20
(Dako preparation) was diffusely positive (Figure 4A) and
CD5 was negative in neoplastic lymphocytes. Cytokeratin
and epithelial membrane antigen (Figure 3A and Figure
4B) was positive in sections from colon, pericolonictumor and metastatic deposits in lymphnodes.
After surgery, the patient was put on anti-tubercular
treatment. No other adjuvant therapy was started as the
patient was not willing; the patient is alive and well after 6
mo post-operatively.

Figure 1 Histology showed extensive mucosal necrosis surrounded by
lymphocytes and langhans giant cells.

ma and tuberculosis occurring at the same site is exceedingly rare. Chronic inflammatory mucosal damage initiating a sequence of metaplasia and dysplasia could result
in neoplastic changes[4]. We describe a case report never
reported in literature before, sychronous adenocarcinoma
and lymphoma with tuberculosis of the colon which poses a diagnostic and therapeutic challengeespecially when
the patient can present with equivocal symptoms.

DISCUSSION
Our case, to the best of our knowledge, is the first ever
reported case of synchronous adenocarcinoma and
lymphoma with tuberculosis. An association of TB and
malignancy has been noted by several authors in different organs[4]. Some authors have proposed that the association of carcinoma and tuberculosis is coincidental[5].
In our case both occurred at the same segment of colon
and it is justified to think that the inflammatory condition has facilitated malignancy and the impaired immune
mechanism has further facilitated the development of
second malignancy. In 1987, Tanaka et al[6] analysed 26
TB and adenocarcinoma cases reported in Japan and
supported the possibility of cancer originating from a tuberculous lesion. Chronic inflammatory mucosal damage
initiating a sequence of metaplasia and dysplasia may result in neoplastic change. On the other hand an impaired
host immune response due to malignancy would have
reactivated the dormant tubercular lesion. However, it is
still a matter of debate and further research is required
to determine if a tuberculous infection, being similar to
other chronic infections and inflammatory conditions,
may facilitate carcinogenesis or the malignancy which reactivates the infection[7]. Devi et al[8] and Argyropoulos et
al[9] first reported a case of synchronous adenocarcinoma
and MALT lymphoma in athesame segment of colon
followed by a series of three cases by Argyropoulos in
2012. Occurrence of secondary MALT-type lymphoma
in a patient with prior colon adenocarcinoma after colectomy has been reported in the literature[10]. It is extremely
difficult to diagnose synchronous tumours in the same
segment.In our case, a dense lymphocytic infiltratenoted
in the vicinity of adenocarcinomaalerted us to thoroughly sample the specimen and to assess the immunophenotype by immunohistochemistry which was of great help

CASE REPORT
A 43-year-old female was referred with a history of abdominal pain, fever, loss of weight and loss of appetite
for 6 mo. Hematological investigations showed normocytic normochromic anemia with a raised erythrocyte
sedimentation rate. Chest roentgenogram was normal.
Human immunodeficiency virus antibodies were negative. Colonoscopy revealed an ulcero-proliferative mass
arising from the caecum. Ultrasonography revealed a
thickened caecal wall with mesenteric lymphadenopathy.
A biopsy diagnosed it as adenocarcinoma. A right hemicolectomy was performed. The gross pathological examination of the lesion showed a 4 cm × 3.5 cm × 3 cm ulcero-proliferative tumour present on the mucosal surface.
The entire mucosal surface appeared normal without any
abnormality or polypoidal lesion. Sixteen pericolic lymph
nodes varying in size from 0.5 to 3 cm were isolated from
pericolic fat. Sections from ulcero-proliferative growthrevealed extensive mucosal necrosis with ill defined granuloma, langhans giant cells (Figure 1) and moderately
differentiatedadenocarcinomathat extended through the
muscularis propria into the subserosal adipose tissue (Figure 2A). Dense lymphocyticinfiltration was seen in the
submucosa. These lymphoid cells were small to medium
sized cells with mildly irregular nuclear contours anda
moderate pale cytoplasm (Figure 2B). Thus, microscopic
study revealed tuberculosis with tumour and the tumour
type to be synchronous adenocarcinoma with lymphoma.
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A

B

Figure 2 Histology showed moderately differentiated adenocarcinoma infiltrating the submucosa and serosa (A: HE, × 10) with mitotic figures and surrounded by neoplastic lymphocytes (B: HE, × 40).

A

B

Figure 3 Pericolonic fat infiltrated by adenocarcinoma showing cytokeratin positivity (A: IHC, × 10), histology of lymph node showing metastatic deposits of
adenocarcinoma (B: HE, × 40).

A

Figure 4 Mucosa associated lymphoid tissue lymphoma showing
CD20 positivity(A: IHC, × 4) and diffuse cytoplasmic positivity of
cytokeratin in pericolonic tissue suggestive of adenocarcinoma(B:
IHC, × 40).

B

Imaging diagnosis

in confirming the diagnosis.

Ultrasonography revealed thickened caecal wall and Mesenteric lymphadenopathy.

Pathological diagnosis

COMMENTS
COMMENTS

Synchronous adenocarcinoma, mucosa associated lymphoid tissue lymphoma
and tuberculosis of a segment of colon.

Case characteristics

Treatment

A 43-year-old female referred with history of abdominal pain, fever, loss of
weight and loss of appetite for 6 mo.

Right hemicolectomy.

Related reports

Clinical diagnosis

On immunohistochemical stain, CD20, cytokeratin and epithelial membrane
antigen were positive.

Colonoscopy revealed ulcero-proliferative mass arising from the caecum.

Differential diagnosis

Experiences and lessons

Tuberculosis, adenocarcinoma of the colon.

Impaired host immune response due to malignancy can reactivate the dormant
tubercular lesion. It is extremely difficult to diagnose synchronous tumours in
the same segment. In this case, a dense lymphocytic infiltrate noted in the vicinity of adenocarcinomaalerted the authors to thoroughly sample the specimen

Laboratory diagnosis

Normocytic normochromic anaemia, raised erythrocyte sedimentation rate, human immunodeficiency virus antibodies negative.
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and to assess the immunophenotype by immunohistochemistry which was of
great help in confirming the diagnosis.

5

This paper is the first report of synchronous adenocarcinoma and lymphoma
with tuberculosis. This is an interesting case report.

6

Peer review
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Single-incision laparoscopic cecectomy for low-grade
appendiceal mucinous neoplasm after laparoscopic
rectectomy
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lymph node dissection by single-incision laparoscopic
surgery (SILS), which is reported to be a reduced port
surgery associated with decreased invasiveness and
patient stress compared with conventional laparoscopic
surgery. We are confident that SILS is a feasible alternative to traditional surgical procedures for borderline
tumors, such as low-grade appendiceal neoplasms.
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Key words: Single-incision laparoscopic surgery; Lowgrade appendiceal mucinous neoplasm; Mucocele; Reduced port surgery
Core tip: The optimal surgical therapy for low-grade
appendiceal neoplasm is controversial. Due to the risk
of pseudomyxoma peritonei, complete resection without rupture is necessary. We performed single-incision
laparoscopic surgery (SILS), which is reported to be a
reduced port surgery associated with decreased invasiveness and patient stress compared with conventional laparoscopic surgery. We are confident that SILS is
a feasible alternative to traditional surgical procedures
for borderline tumors, such as low-grade appendiceal
neoplasms.

Abstract
In this case report, we discuss single-incision laparoscopic cecectomy for low-grade appendiceal neoplasm
after laparoscopic anterior resection for rectal cancer.
The optimal surgical therapy for low-grade appendiceal
neoplasm is controversial; currently, the options include
appendectomy, cecectomy, right hemicolectomy, and
open or laparoscopic surgery. Due to the risk of pseudomyxoma peritonei, complete resection without rupture is necessary. We have encountered 5 cases of lowgrade appendiceal neoplasm and all 5 patients had no
lymph node metastasis. We chose the appendectomy
or cecectomy without lymph node dissection if preoperative imaging studies did not suspect malignancy.
In the present case, we performed cecectomy without

WCCR|www.wjgnet.com

Original sources: Fujino S, Miyoshi N, Noura S, Shingai T, Tomita Y, Ohue M, Yano M. Single-incision laparoscopic cecectomy
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rectectomy. World J Gastrointest Surg 2014; 6(5): 84-87 Available
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INTRODUCTION
Appendiceal mucocele is an uncommon pathology of the
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appendix (0.08%-0.15% of all appendectomies) that is
characterized by the accumulation of mucus in the appendiceal lumen[1,2]. The term mucocele, includes cystadenoma
and low-grade appendiceal neoplasm, and is the same as
the World Health Organization (WHO)’s classification of
low-grade appendiceal neoplasm. Several optimal surgical
methods are reported but are still controversial. Complete
resection without rupture is definitely necessary because
the dissemination of neoplastic cells and mucus in the
abdominal cavity, which is often be caused by appendiceal
perforation, clinically results in pseudomyxoma peritonei
in 10%-15% of cases[3]. Therefore, low-grade appendiceal neoplasms are classified into carcinoma groups in
the WHO’s classification. In several reports, the surgical
procedures used vary from simple appendectomy to right
hemicolectomy[4]. Here, to identify the optimal surgical
method to treat appendiceal mucocele, we report the
case of a 49-year-old woman with an appendiceal lesion
that was laparoscopically resected by a single incision and
summarize other cases that involved surgical resections.

Figure 1 Computed tomography. The arrow shows a 55 mm × 25 mm, lowdensity and no-contrast lesion at the appendix.

A

CASE REPORT
A 49-year-old woman underwent laparoscopic anterior
resection for rectal cancer at Osaka Medical Center for
Cancer and Cardiovascular Diseases in February 2009.
During routine postoperative care, a mucus-filled lesion
in the appendix was detected by computed tomography
(CT). The patient’s past medical history was not remarkable, except for the rectal cancer. Upon physical examination, there were no remarkable findings. Laboratory
tests were within normal ranges. CT revealed a 55 mm ×
25 mm tumor that presented as a blind-ended, tubularshaped, fluid-filled structure in the cecum (Figure 1).
Colonoscopy showed that the lesion was covered by
normal colonic mucosa in the closed appendix. A colonoscopic biopsy revealed normal mucosa (Figure 2). The
lesion was thought to be an appendiceal mucocele of
the appendix, and single-incision laparoscopic surgery
(SILS) was performed. The surgical choice was made
because ultrasound examination showed a movable appendix including the surrounding intestine and no adhesion around the umbilical portion, which had an old scar
from the primary operation. Under general anesthesia,
the operation started with a trans-umbilical, 2.5 cmdiameter incision (SILS port). A Lap Protector (Hakko
Co. Ltd., Nagano, Japan) was folded and the bottom half
was inserted into the abdomen through the umbilical incision. The EZ Access (Hakko) was adjusted, and three
devices were introduced through it: a flexible laparoscope
(Olympus, Tokyo, Japan) and two operating forceps. The
pneumoperitoneum was set at 10 mmHg. A smooth and
mucus-filled lesion of the appendix was found and there
were no ascites or peritoneal nodules indicating malignancy (Figure 3). To excise the tumor without rupture, we
cut the peritoneum around the cecum and mobilized it
without touching the tumor. After pulling the cecum with
the tumor through the SILS port, a cecectomy which
included the swollen appendix was performed using a
linear stapler (Endo GIA universal; Covidien, Mansfield,
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Figure 2 Colonoscopy. A: Normal image; B: Indigo carmine-stained image.
There was an inflated lesion covered with normal mucosa in the appendix, suggesting a tumor under the cecal mucosa (arrows).

MA, United States). The resected bowel contained the
appendix (8 cm) and cecum (1 cm). The total operating
time was 57 min, and the blood loss was minimal. Histological examination showed low grade epithelial dysplasia,
a feature diagnostic of a low-grade appendiceal mucinous
neoplasm (Figure 4). Surgical margin was negative and
no lymph node metastasis was discovered. The patient
recovered without any complications, and was discharged
on postoperative day 6. She returned to work, and she is
now doing well without any complaint postoperatively.

DISCUSSION
Appendiceal mucocele itself does not have typical clini-
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A

B

Figure 3 Photograph of the operation. A: A 2.5 cm-diameter incision was in the navel; B: The swollen appendix (arrows) and cecum were mobilized by non-touch
technique.

Table 1 Six cases of mucocele of appendix in our hospital
Case Age (yr)

Chief complaint

/sex

Tumor size

Pathological findings

1

49/F

None

55 × 25

2

61/M

90 × 40

3

61/F

Right lower
abdominal pain
None

4

81/F

None

150 × 40

5

69/F

None

46 × 27

6

51/F

Right
hypochondrial pain

30 × 30

30 × 15

Operative procedures
1

(mm)
Low-grade appendiceal
mucinous neoplasm
Low-grade appendiceal
mucinous neoplasm
Low-grade appendiceal
mucinous neoplasm
Low-grade appendiceal
mucinous neoplasm
Low-grade appendiceal
mucinous neoplasm
Mucinous cystadenoma

Bleeding Operation

Time after

time (min) surgery (mo)

Recurrence/

(lymph node dissection )

(mL)

Single incision
laparoscopic cecectomy
Laparoscopy-assisted
ileocecal resection (D3)
Open appendectomy

5

57

6

None/alive

survival

30

251

14

None/alive

70

140

25

None/alive

Open ileocecal
resection (D3)
Open appendectomy

70

125

29

None/alive

50

134

32

None/alive

Laparoscopy-assisted
ileocecal resection (D1)

65

280

74

None/alive

1

The defined lymph node dissection was performed according to the JSCCR guideline[12].

erence and experience of the surgeon. Although an open
procedure is still recommended in certain appendiceal
cases, especially for those with suspected malignancy[5],
the laparoscopic technique has been described and recommended as the first choice for treating this disease,
rather than conventional open laparotomy. This recommendation is due to the method’s ability to provide useful
information regarding the entire abdominal cavity, short
recovery post-surgery, and a minimized risk of seeding
the tumor during laparoscopic manipulation[6]. Furthermore, SILS has been often applied in several fields, and
in colectomies[7-11]. Recent reports show single incision
approach through the umbilicus that is called SILS port
or grove method. The narrow working space for surgical
manipulation for surgical manipulation presents a technical difficulty; however, in certain cases, it is still easy and
safe to convert to the conventional laparoscopic surgery
with multiple ports or open laparotomy. Laparoscopic
surgery has the added benefit of the laparoscope magnifying the surgical field, keeping the surgical space wide by
aeroperitoneum. Additionally, in our case, the SILS operation was started but could have been changed to any
operation, such as conventional laparoscopic surgery or
open surgery, if we had encountered any difficulties (e.g.,
bleeding, injury to other organs, or difficult surgical manipulation). In a case using the McBurney method, a tra-

Figure 4 Macroscopic image of the removed specimen. The appendix was
about 8 cm long and swollen and exhibited a fibrotic wall (arrow; the mucus in
the lumen was removed).

cal features; more than two-thirds of patients have their
appendiceal mucocele removed based on incidental findings, as was the case for our patient[4]. Surgical resection
without rupture is necessary, and laparoscopic appendectomy is often used in accordance with the accepted treatment of mucocele[2]. Based on the tumor characteristics,
including the location and size, surgical management
should differ. Using either an open or a minimally invasive technique still depends on the situation and the pref-
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for low-grade neoplasm, such as mucocele.

ditional approach for treating an appendiceal locus with
a minimized incision, it would be difficult to change the
surgical procedure, leaving only the option of increasing
the size of the incision.
We have encountered 6 cases of low-grade appendiceal neoplasm (Table 1); three cases were treated by open
surgery for the reason described above, whereas the other
3 cases underwent laparoscopic surgery. In these cases,
we chose the appendectomy or cecectomy without lymph
node dissection if preoperative imaging studies did not
suspect malignancy. In the present case, CT revealed no
involvement of the mesoappendix or local lymph node
metastasis. All 6 patients are doing well, without recurrence for 6-74 mo after surgery.
It is thought that minimally invasive procedures,
including SILS appendectomy and cecectomy, for lowgrade neoplasm, such as mucocele will be considered as
the primary treatment choice in several years. The potential benefits include the superior cosmetic results, reduced
postoperative pain, faster recovery, and shorter hospital
stays.

Peer review

Report is well written. This is an interesting well-described study. The review is
well conducted. It addresses an interesting clinical area in an application that
has not received a great deal of attention.
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Case characteristics

A 49-year-old woman had no symptom and the disease was detected by computed tomography (CT) during the follow-up course of rectal cancer.

7

Clinical diagnosis

Physical examination shows no remarkable findings.

Differential diagnosis

8

Appendiceal cancer, carcinoid and cystadenoma.

Laboratory diagnosis

All laboratory tests were within normal ranges.

Imaging diagnosis

CT revealed a 55 mm × 25 mm tumor, which presented as a blind-ended,
tubular-shaped, fluid-filled structure in the cecum and colonoscopy showed the
lesion covered by normal colon mucosa in the closed appendix.

9

Pathological diagnosis

Histological examination showed low-grade epithelial dysplasia, a feature diagnostic of a low-grade appendiceal mucinous neoplasm.

10

Treatment

The tumor was resected by single-incision laparoscopic surgery (SILS).

Related reports

11

SILS has been often applied in several fields, and in colectomies.

Term explanation

SILS is used as a reduced port surgery compared to conventional laparoscopic
surgery (mostly 5 ports).

12

Experiences and lessons

This case report shows that SILS is considered as the primary treatment choice
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Core tip: This case report about a giant gastric gastrointestinal stroma tumours focuses on surgical technique.
Because of its bulk the giant tumour was penetrating
through the transverse mesocolon. Dissecting the tumour of the mesocolon and avoiding a concomitant
colectomy was facilitated by using a new generation
ultrasonic scalpel device.
Original sources: Schneider C, Hewin DF. Resection of giant
gastric GIST with a new generation ultrasonic scalpel device.
World J Clin Cases 2014; 2(1): 9-11 Available from: URL: http://
www.wjgnet.com/2307-8960/full/v2/i1/9.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i1.9

INTRODUCTION
Gastrointestinal stromal tumours (GISTs) are the most
common mesenchymal tumour of the digestive tract.
Most GISTs are found in the stomach and although
bleeding is a frequent complication, they usually present
with non-specific symptoms[1]. We present a case of a giant gastric GIST in a patient presenting with collapse and
a palpable abdominal mass. Intra-operatively the tumour
was found to penetrate the transverse mesocolon. Resection of the GIST without requiring a colectomy was facilitated using a new generation ultrasonic scalpel device
(HARMONIC ACE®+).

Abstract
Gastrointestinal stroma tumours (GIST) are the most
common mesenchymal tumour in the digestive tract
and commonly found in the stomach. The patient
described in this report presented with collapse and
a palpable abdominal mass. He was found to have a
large gastric GIST that penetrated through the mesocolon. Resection of the GIST was technically challenging but facilitated by a new generation ultrasonic
scalpel device. In resection of gastric cancer the use
of ultrasonic scalpels has been shown to reduce operating time, blood loss and length of stay. We feel that
in technically challenging cases of gastric GIST the
use of an ultrasonic scalpel device may be justified as
well.

CASE REPORT
This 71-year-old man with a past medical history of hypertension and peptic ulcer disease was admitted to the
local Emergency Department with a sudden onset of abdominal pain followed by collapse. Clinical examination
revealed a large epigastric abdominal mass. The patient
was haemodynamically stable and initial full blood count
and biochemistry tests were unremarkable. The patient

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Gastrointestinal stroma tumours; Ultrasonic
scalpel; Harmonic; Giant tumour; Stomach

WCCR|www.wjgnet.com

440

February 8, 2015|Second Edition|

Schneider C et al . Giant GIST resection with ultrasonic scalpel

A

A

B

B

Figure 1 Preoperative computed tomography scan of the abdomen and
pelvis showing a large mass inseparable from the greater curve of the
stomach. A: Coronal view; B: Axial view.

Figure 2 Fully mobilised gastrointestinal stroma tumours attached to the
distal stomach (A) and Resected specimen (B).

the surgeon to stop activation of the device. In our view
the main benefits of this feature were reduced heat dissipation thereby enabling us to dissect the tumour off the
transverse mesocolon without inadvertently damaging the
colonic blood supply. There was also a marked increase
in speed of dissection as the audible feedback reduced
the overall activation time during dissection.
The gastro-colic omentum was divided and the tumour dissected from the mesocolon where possible.
Several densely adherent branches of the middle colic
vessels were sacrificed and the transverse colon checked
for viability. The tumour was carefully dissected from its
attachments to the duodenum and pancreas. A standard
distal gastrectomy with a retrocolic Roux-en-Y reconstruction was carried out.
The patient made an unremarkable recovery and was
discharged on the seventh postoperative day. He was readmitted on the 19th postoperative day with haematemesis. Gastroscopy was performed and showed ulcerations
around the staple line of the gastro-jejunal anastomosis
but no active bleeding was found. The patient remained
haemodynamically stable throughout his second admission and was discharged after two days.

was discharged home and booked in for an ultrasound
scan (USS), which revealed a large heterogeneous soft
tissue mass extending from the epigastrium into the pelvis. CT scan of the abdomen and pelvis was performed
immediately, revealing a large mass inseparable from the
greater curve of the stomach and the body of the pancreas. A large proportion of the tumour had low attenuation indicating cystic change or necrosis. The Radiology
report concluded that the differential diagnosis should
include cystadenocarcinoma of the pancreas, neuroendocrine tumour and GIST (Figure 1). The patient was
urgently referred to the oesophago-gastric department.
After multi-disciplinary discussion and outpatient review
the patient was scheduled for surgery.
Surgery
The operation was performed via a midline laparotomy.
Intraoperative findings were that of a large tumour arising from the greater curve of the stomach. The tumour
was firmly attached and penetrating completely through
the mid-portion of the transverse mesocolon, without
invading it. It was difficult to establish a safe plane of dissection between tumour and colonic vessels. At this stage
the HARMONIC ACE®+ proved valuable as it aided
in the careful separation of tumour and mesocolon. A
novel feature added to the latest generation of the device
is the audible “tissue sensing” feedback. As the device is
activated a constant tone starts, similar to older versions.
The dissecting shears “sense” when tissues have been
divided and the quality of tone changes which signals to

WCCR|www.wjgnet.com

Postoperative outcome
Histopathological macroscopic examination revealed a
greyish, pale, soft tumour with cystic haemorrhagic and
necrotic areas. Tumour weight was measured at 2.6 kg
and dimensions were 19 cm × 18 cm × 16 cm (Figure 2).
A massive central area of haemorrhage was noted. On
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immunostaining the tumour stained positive for KIT (CD
117) and CD 34. Mitotic rate was seven out of ten and
immunostaining for Ki-67 showed an increased proliferation index of seven percent. Microscopic examination
and immunostaining were compatible with a GIST of
the spindle cell type. Resected lymph nodes did not show
any metastatic spread. All of the above histopathological
findings were congruent with a completely excised GIST
with high risk for malignant potential. Following further
multidisciplinary team discussion the patient was referred
to oncology services for adjuvant chemotherapy.

COMMENTS
COMMENTS
Case characteristics

A technically challenging case of a giant gastric gastrointestinal stromal tumours
(GIST) resection facilitated by the HARMONIC ACE®+ ultrasonic scalpel.

Clinical diagnosis

A giant gastric GIST presenting with collapse and a palpable abdominal mass.

Differential diagnosis

The main differential diagnosis in a patients presenting with collapse and an
abdominal mass is an abdominal aortic aneurysm rupture.

Laboratory diagnosis

Routine blood tests performed on admission included a full blood count, liver
function tests, urea and electrolytes and C-reactive protein; all of which were
unremarkable.

DISCUSSION

Imaging diagnosis

The abdominal ultrasound scan showed a large abdominal mass and computer
tomography revealed a large tumour inseparable from the greater curve of the
stomach with a central necrotic area.

This case highlights an unusual clinical presentation of
a Gastrointestinal Stromal Tumour and a successful approach to the intraoperative challenges.
The patient presented with acute collapse and an
abdominal mass. Only a small number of GIST presenting as a palpable abdominal mass have been reported in
the world literature[2]. The patients collapse was probably a result of an acute bleed into the tumour; however
no clinical or haematological signs of haemodynamic
compromise were evident on presentation to emergency
services.
The challenges of the operation described above
were the large size of the tumour and the penetration
of its bulk through the transverse mesocolon. The tissue
sensing properties of the HARMONIC ACE®+ enabled
us to preserve most of the middle colic vessels, thereby
avoiding the added trauma of a concomitant colectomy.
To our knowledge, use of an ultrasonic scalpel has
not been reported in open surgery for gastric GIST,
however its benefits have been reported in the open resection of gastric cancer. One group found the device to
decrease operating time, blood loss and operator stress
during lymphadenectomy[3]. These findings were recently
confirmed in a trial that, in addition to the above, showed
a shorter length of hospital stay and a higher number of
lymph nodes harvested in the group undergoing gastrectomy with an ultrasonic scalpel[4]. Overall hospitalisation
costs were found to be equal between the traditional and
ultrasonic scalpel surgery groups.
This technically challenging case demonstrates that
utilisation of the new generation ultrasonic scalpel in
the open resection of giant GIST of the stomach is feasible. The device’s tissue sensing technology may help in
preserving vital structures and therefore may lessen the
extent of resection, reducing morbidity.

Pathological diagnosis

Histopathological macroscopic examination revealed a greyish, pale, soft tumour which on microscopic examination and immunostaining was compatible
with a GIST.

Treatment

Resection of the GIST was performed via a midline laparotomy and following multidisciplinary team discussion adjuvant treatment with Imatinib was commenced.

Term explanation

GIST. Ultrasonic scalpel - a surgical device that cuts and coagulates tissues by
generating friction.

Experiences and lessons

Dissection in proximity to vulnerable structures may be facilitated by the HARMONIC ACE®+ ultrasonic scalpel.

Peer review

Authors describe a case of a giant gastric GIST respected by HARMONIC
ACE+ (as stated in the title). The manuscript is well written. Gastric GISTs are
very well known entity.
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Core tip: The first site of recurrence of colon cancer is
rarely the mediastinal lymph nodes, and solitary recurrence at this site without another site of recurrence is
extremely rare. The operative indication and prognostic
significance of the resection of mediastinal lymph node
metastasis has not been determined because such recurrence is very rare. Patients should be followed up
after colon cancer surgery considering the possibility
of solitary mediastinal lymph node recurrence if they
had para-aortic node metastasis at the time of initial
surgery.
Original sources: Matsuda Y, Yano M, Miyoshi N, Noura S,
Ohue M, Sugimura K, Motoori M, Kishi K, Fujiwara Y, Gotoh
K, Marubashi S, Akita H, Takahashi H, Sakon M. Solitary mediastinal lymph node recurrence after curative resection of colon
cancer. World J Gastrointest Surg 2014; 6(8): 164-168 Available
from: URL: http://www.wjgnet.com/1948-9366/full/v6/i8/164.
htm DOI: http://dx.doi.org/10.4240/wjgs.v6.i8.164

Abstract
We report two cases of solitary mediastinal lymph node
recurrence after colon cancer resection. Both cases
had para-aortic lymph node metastasis at the time of
initial surgery and received adjuvant chemotherapy
for 4 years in case 1 and 18 mo in case 2. The time to
recurrence was more than 8 years in both cases. After
resection of the recurrent tumor, the patient is doing
well with no recurrence for 6 years in case 1 and 4 mo
in case 2. Patients should be followed up after colon
cancer surgery considering the possibility of solitary
mediastinal lymph node recurrence if they had paraaortic node metastasis at the time of initial surgery.

INTRODUCTION
Distant organ recurrence after resection of colon cancer
is frequently seen in the liver, lung, bone, and brain[1]. The
first site of recurrence is rarely the mediastinal lymph
nodes, and solitary recurrence at this site without another
site of recurrence is extremely rare[2,3]. With respect to
recurrence of colon cancer in the lung and liver, surgical
resection is recommended if curative resection of the recurrent tumors is possible. However, the operative indication and prognostic significance of the resection of mediastinal lymph node metastasis has not been determined

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Max SUV-Philips
4.232

Figure 1 The tumor was 16 mm in size and located in the retrocrural space with suspicion of enlarged lymph nodes. A: Computed tomography (CT) scan
showing a 16-mm tumor in the retrocrural space of the lower mediastinum; B: Positron emission tomography-CT did not reveal any other abnormal accumulation. The
mediastinal mass had 4.232 of the sum of the maximum standard uptake values. SUV: Standardized uptake value.

A

B

Figure 2 Histopathology revealed the widespread metastasis of moderately differentiated adenocarcinoma and necrosis. Hematoxylin and eosin stain, A: ×
10, B: × 50.

because such recurrence is very rare. We report two cases
of resection for isolated colon cancer metastasis to the
mediastinal lymph nodes.

num. The tumor was 16 mm in size and located in the
retrocrural space with suspicion of enlarged lymph nodes
(Figure 1). CT, magnetic resonance imaging (MRI), and
positron emission tomography-CT (PET-CT) did not
identify any other primary cancer or any other site of
recurrence, such as distant organ or locoregional recurrence. We considered that the tumor was probably a solitary recurrence of the colon cancer and planned a surgical resection because the tumor had enlarged over 3 mo.
In May 2007, the patient underwent surgical resection
of the tumor. We decided against a laparotomy, but performed a left thoracotomy to avoid adhesion due to the
previous operation. After thoracotomy, the tumor was
identified on the right-anterior surface of the descending
aorta. The tumor was easily separated from neighboring
organs, such as the aorta or vertebrae, but had extensively
invaded the thoracic duct. Therefore, we resected the
thoracic duct along with the mediastinal tumor. Histopathology revealed the widespread metastasis of moderately
differentiated adenocarcinoma accompanied by necrosis,
and it was diagnosed as mediastinal metastases of colon
cancer (Figure 2).
The patient was given adjuvant chemotherapy with
S-1 (100 mg/m2) and irinotecan (115 mg/m2) for 6 mo.
He is doing well with no recurrence for 6 years after the
surgery for the recurrent tumor.

CASE REPORT
Case 1
A 65-year-old man visited our hospital for treatment of
colon cancer in June 1998. Elevated serum carcinoembryonic antigen (CEA, 17.0 ng/dL; normal range, 0-5
ng/dL) was found at the time of diagnosis. Colonoscopy
revealed a type 2 tumor in the sigmoid colon. Computed
tomography (CT) showed a T3 tumor in the sigmoid
colon with multiple lymph node metastases (cT3N2bM0
cStage Ⅲc). In September 1998, we performed extended
left hemicolectomy (D3 dissection) and para-aortic lymph
node dissection. Histological examination revealed moderately differentiated adenocarcinoma invading the muscularis propria without exposure on the serosal surface (n
2b, ly 2, v 1). Metastasis to the para-aortic lymph nodes
was also found. After surgery, the patient’s serum CEA
level normalized. Adjuvant chemotherapy with tegafururacil (100 mg/m2) was given to the patient for 4 years
until 2003.
In February 2007, the patient’s tumor markers were
normal but CT showed a tumor in the lower mediasti-
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Para-esophageal lymph

Figure 3 Computed tomography scan showing swelling of a para-esophageal lymph node (A), positron emission tomography-computed tomography did not
reveal any other abnormal accumulation (B). The mediastinal mass had 4.520 of the sum of the maximum standard uptake values. SUV: Standardized uptake value.

A

B

Figure 4 Histopathology showing no neoplastic change in the esophageal mucosal surface, compression from the esophageal adventitia, or infiltration of
the muscularis propria. Hematoxylin and eosin stain, A: × 10, B: × 50.

Case 2
In November 2004, a 50-year-old man was admitted to
our hospital for treatment of rectal cancer. Colonoscopy
revealed a tumor that occupied the entire circumference of the rectum (type 2). Pre-operative CT and MRI
showed a T3 tumor in the rectal colon with multiple
lymph node metastasis (cT3, N2b, M0 cStage Ⅲc). In
January 2005, we performed para-aortic lymph node and
lateral lymph node dissection, in addition to low anterior
resection (D3 dissection). Histological examination revealed moderately > poorly differentiated adenocarcinoma invading the muscularis propria without involvement
of the serosa (n 2b, ly 0, v 0). Metastasis to para-aortic
and lateral lymph nodes was also found. After surgery,
the patient’s tumor marker normalized (serum CEA 80.9
ng/dL to 3.5 ng/dL). Three regimens of adjuvant chemotherapy were carried out for 18 mo. The first regimen
was irinotecan (100 mg/m2), levofolinate (250 mg/m2),
and fluorouracil (500 mg/m2) for 6 mo, the second was
S-1 (80 mg/m2) and irinotecan (80 mg/m2) for 4 mo, and
the last was S-1 (120 mg/m2) for 8 mo.
In January 2013, we noted swelling of a para-esophageal lymph node on CT (Figure 3) and elevation of
serum CEA (19.0 ng/dL). We performed an endoscopic
ultrasound-guided fine-needle aspiration biopsy and diagnosed mediastinal metastasis of rectal cancer. No other

WCCR|www.wjgnet.com

site of distant metastasis or local recurrence was found.
The patient complained of dysphagia. Therefore, we considered that the tumor was a solitary recurrence of the
rectal cancer and decided to perform tumor resection.
In March 2013, using video-assisted thoracic surgery,
we resected the mediastinal tumor, lower esophagus, and
thoracic duct, because the tumor located in the posterior
mediastinum had widely invaded the right side of the
esophagus and thoracic duct, and performed reconstruction with a subtotal gastric tube. Histopathology revealed
no neoplastic change in the esophageal mucosal surface,
compression from the esophageal adventitia, or infiltration of the muscularis propria (Figure 4). Immunohistochemical analysis showed that the metastatic tumor
was positive for cytokeratin (CK) AE1/AE3, CK20 and
caudal-type homeobox transcription factor 2 (cdx-2) and
negative for CK7, confirming that it was metastasis from
rectal cancer.
Adjuvant chemotherapy was not given because the
patient did not want it. He is doing well with no recurrence for 4 mo after the surgery for the recurrent tumor.

DISCUSSION
According to the 2010 guidelines for the treatment of
colorectal cancer in Japan, the incidence of first site of
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recurrence after curative resection of colon cancer is
41.2% in the liver, 27.6% in a lung, 23.1% for local recurrence, and 22.0% for others[4]. Eisenberg et al[1] reviewed
844 cancer-related deaths from colorectal cancer. Among
the patients with evidence of recurrent metastatic diseases, the liver was the most common site (50%), followed
by lung (25%), bone (10%), and brain (5%). As reported
above, lymph node recurrence from colon cancer is relatively rare, especially mediastinal lymph node recurrence.
We searched PubMed using keywords (colon cancer, metastasis and solitary mediastinal lymph node). To the best
of our knowledge, only two cases have been reported
thus far. One was a combined recurrence in an ovary and
mediastinal lymph node, and another was solitary mediastinal lymph node recurrence[5,6].
Malignant intra-thoracic tumors, such as lung and
esophageal cancers, often metastasize to mediastinal
lymph nodes, but malignant extra-thoracic tumors are not
likely to metastasize to lymph nodes. Although head and
neck cancers and urogenital tumors sometimes metastasize to mediastinal lymph nodes, gastrointestinal cancers
do not[7-9]. Libson et al[10] reported 15 cases of mediastinal
lymphadenopathy among 1194 cases of gastrointestinal
carcinoma. The primary tumor was colonic in nine cases,
gastric in four cases, and pancreatic in two cases.
Confirmation of mediastinal lymph node metastasis
is more difficult than confirmation of abdominal lymph
node metastasis because more non-malignant lymph
node enlargement or accumulation is present on PETCT due to inflammation and granulation in the mediastinum[11]. Mediastinoscopy is often needed for accurate
diagnosis[6]. In addition, a primary malignant tumor in the
head and neck region or urological region also needs to
be ruled out as a differential diagnosis.
The final pathological diagnosis of our two cases was
mediastinal lymph node recurrence from colon cancer
because both cases exhibited a glandular cavity formation with necrosis and histological similarity to the initial
colon cancer. Furthermore, in case 2, the recurrent tumor
and primary colonic tumor had the same immunostaining
pattern: positive for CKAE1/AE3 CK20 and cdx-2 and
negative for CK7.
There are two possible routes for mediastinal lymph
node metastasis from the primary colon cancer: retrograde lymph node metastasis and hematogenous metastasis. The former occurs via the thoracic duct from a
retroperitoneal lymph node. Thus far, several cases of
gastrointestinal cancer have been reported to metastasize
to mediastinal nodes via this route[10]. The latter occurs via
the paravertebral venous plexus and is often seen in cases
in which the patients have distant organ metastases, such
as ovarian metastasis[5]. We speculated that, in our cases,
the mediastinal lymph node metastasis developed via retrograde lymph node metastasis, as both of the cases had
retroperitoneal metastasis at the time of the initial colon
cancer surgery and no distant organ metastasis at the
time of recurrence.
Interesting findings in our cases are that the time
interval from colon cancer surgery to mediastinal lymph
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node recurrence was very long, more than 8 years. In addition, both of the cases received adjuvant chemotherapy
for a relatively long time: 4 years in case 1 and 18 mo in
case 2. Adjuvant chemotherapy over a very long time
may play a role in delayed recurrence by inducing tumor
dormancy or other unknown mechanism.
The prognosis of patients with lymph node recurrence after surgery for colon cancer depends on the
number of organs or site of recurrence[4]. Patients with
mediastinal lymph node recurrence plus lung metastasis
or with multiple lymph node metastases have a poor
prognosis[12,13]. Solitary lymph node metastasis without
other non-curative factors has generally been reported
to be a good indication for surgical treatment[14]. Min
et al[15] investigated the outcome of 38 patients (1.3%)
who developed isolated para-aortic lymph node recurrence (IPLR) from among 2916 patients who underwent
curative surgery for colorectal carcinoma. The median
survival time from IPLR was 34 mo, but it was 12 mo for
those who did not undergo resection, suggesting the usefulness of surgical resection. Although no report has addressed the surgical indication and prognosis of patients
with solitary mediastinal node recurrence, our case report
indicates that surgical resection may prolong the survival
of patients, considering that case 1 has survived 6 years
without repeated recurrence after resection of the recurrent mediastinal node.
In conclusion, we report two very rare cases of solitary mediastinal lymph node recurrence after colon cancer surgery. Patients should be followed up after colon
cancer surgery considering the possibility of mediastinal
node recurrence if they had para-aortic node metastasis
at the time of initial surgery.

COMMENTS
COMMENTS
Case characteristics

A 65-year-old male and a 50-year-old male with a history of resected colon cancer had no symptoms.

Clinical diagnosis

Clinical findings were not particular.

Differential diagnosis

Esophagus cancer, metastasis of head and neck cancer or urological cancer,
mediastinal tumor.

Laboratory diagnosis

Tumor markers were normal in case 1 and serum carcinoembryonic antigen
elevated 19.0 ng/dL in case 2.

Imaging diagnosis

Positron emission tomography/computed tomography scan showed lower mediastinal mass (16 mm) with standardized uptake value (SUV) of 4.232 in case 1
and a para-esophageal lymph node with SUV of 4.520 in case 2.

Pathological diagnosis

Histopathology revealed the widespread metastasis of moderately differentiated
adenocarcinoma in case 1 and immunohistochemical analysis showed that the
metastatic tumor was positive for cytokeratin (CK), AE1/AE3, CK20 and caudaltype homeobox transcription factor 2 and negative for CK7, confirming that it
was metastasis from rectal cancer in case 2.

Treatment

After surgical resection, the patient in case 1 was given adjuvant chemotherapy
with S-1 (100 mg/m2) and irinotecan (115 mg/m2) for 6 mo and the patient in
case 2 was not given adjuvant chemotherapy.
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Related reports

Mediastinal lymph node recurrence is very rare and only two cases have been
reported thus far. One was a combined recurrence in an ovary and mediastinal
lymph node, and another was solitary mediastinal lymph node recurrence.

5

Term explanation

Retrograde lymph node metastasis occurs via the thoracic duct from a retroperitoneal lymph node. Hematogenous metastasis occurs via the paravertebral
venous plexus.

6

Experiences and lessons

Patients should be followed up after colon cancer surgery considering the possibility of solitary mediastinal lymph node recurrence if they had para-aortic
node metastasis at the time of initial surgery.

7

Peer review

8

This article highlights a rare entity, metastatic solitary mediastinal lymph node
after resection of colon cancer in the form of two cases.

9
10
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Core tip: A verrucous carcinoma is a slow growing, well
differentiated, rare form of squamous carcinoma variant. It is associated with chronic, local disease process
and it invades locally. On endoscopy (EGD), it appears
as an exophytic irregular warty projecting mass, and
it is very difficult to diagnose by superficial biopsy due
to non specific superficial histological findings. So it
requires high index of suspicion and deep biopsy with
EGD or endoscopic ultrasonography (EUS). It projects
as hypoechoic mucosal thickening on EUS. Early stages
of cancers are treated surgically. Advanced cases can
be referred for esophageal stent placement for palliation and chemo radiation. It has high morbidity and
mortality and requires long term follow up for accurate
numbers regarding to the treatment and the follow up.

Abstract
Verrucous carcinoma of the esophagus is a variant of
a squamous cell cancer. Our case is a 78-year-old male
patient comes in with the dysphagia and weight loss,
and on endoscopy (EGD) he is found to have an irregular intraluminal mass at the distal esophagus. With the
deep EGD assisted biopsy, diagnosis of the verrucous
carcinoma is made. Due to multiple co morbidities and
possible infiltration to the pericardium, patient is taken
for the esophageal stent placement and is being referred for the chemo-radiation treatment. The diagnosis
can be very difficult to make with the superficial biopsies due to very non specific histological changes and
requires very high clinical suspicion and deep mucosal
biopsies are required for accurate diagnosis of the tumor. Chronic and local disease process is the main risk
factor for the development of the verrucous carcinoma
of the esophagus. Surgery is the treatment of the
choice for the early stage tumor and advanced cases
are treated with the palliation and possibly chemoradiation. The prognosis is usually guarded and needs
long term follow up.

Original sources: Ramani C, Shah N, Nathan RS. Verrucous
carcinoma of the esophagus: A case report and literature review.
World J Clin Cases 2014; 2(7): 284-288 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v2/i7/284.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i7.284

INTRODUCTION
Verrucous carcinoma of the esophagus is a rare form of
carcinoma of squamous cell origin[1-9]. Majority of the
cases are associated with the smoking, reflux esophagitis,
alcohol use, human papilloma virus (HPV), achalasia and
few other chronic inflammatory conditions[1-9]. An incidence rate of such cancer has been shown to be higher
in males than females with a ratio of 2:1 and seen in the
group from 35 to 80 years[1-3,6]. Superficial biopsies of the
lesion often show merely chronic inflammation with no

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Upper endoscopy showing an irregular velvety appearing intraluminal mass in the esophagus (A and B).

A

B

Figure 2 Superficial biopsy of the lesion showing Mild cytological atypia and chronic inflammation and reactive appearing basal layer of sq cell epithelium
(A); deep biopsy of the lesion with a jumbo forceps showing Florid proliferation of sq epithelium with verrucous pattern (B).

high grade dysplasia, which makes it difficult to diagnose.
So far, less than 30 cases of such carcinomas are reported in the English literature. We are presenting a case
of the verrucous carcinoma of the esophagus with no
documented risk factors associated with the carcinoma
and a diagnosis is made by deep biopsies of the lesions.

found to have a long, irregular stricture involving the mid
and distal esophagus with an apparent intraluminal mass
at its proximal end. The endoscopic examination showed
a luminal warty appearing mass occupying distal 8 cm of
the esophagus (Figure 1). Endoscopic ultrasonography
(EUS) examination was performed which showed solid
tumor measuring approx 5 cm in greatest dimension,
possibly infiltrating into the pericardium (Figure 2). It
also showed hypoechoic concentric wall thickening that
appeared to be either an inflammatory process or lymphoma.
Initial biopsies were remarkable for squamous epithelial cells with parakeratosis and marked acute and chronic
inflammation, ulceration and focal squamous cell with
atypia. The repeat endoscopic examination and extensive
biopsies with jumbo forceps revealed the diagnosis of
verrucous carcinoma of the esophagus. In situ hybridization for both high and low risk HPV was negative.
A CT scan of the chest showed some mediastinal
lymph nodes. Bone scan showed no any bone metastasis.
In view of the dysphagia, patient underwent endoscopy
(EGD) and placement of an esophageal Wallflex stent
(Boston scientific partially covered 23 mm wide and 125
mm long).
Due to extensive medical history and fairly advanced
stage, surgery was contraindicated and the patient was
referred for chemotherapy and radiation.

CASE REPORT
We have recently seen a 78-year-old African American
man, presenting with dysphagia, weight loss of 15 Lbs
over 4-5 wk and right lower quadrant dull, and non radiating abdominal pain. His past medical history included
coronary artery disease status post angioplasty with stent
placement, hypertension, dyslipidemia, and diabetes mellitus with complications including diabetic retinopathy
and nephropathy. He was non-smoker and non-drinker
and denied any history of GERD. And symptoms were
gradual in onset over last couple of months. His physical exam showed no abnormality. On lab evaluation, His
BUN and serum creatinine were 42 and 2.4 respectively,
normal liver function tests; Hemoglobin was 12.4 g/dL
with MCV 84.4 fl. All other labs were within normal limits. ultrasonography of the abdomen and computed tomography (CT) scan of the abdomen and pelvis were unremarkable for any hepatobilliary, pancreatic or intestinal
pathology. He underwent barium esophagogram, and was
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Figure 3 Tumor infiltrating pericardium.

sign and symptoms in the verrucous carcinoma of the
esophagus are dysphagia and weight loss, seen in our case
as well[1-3,5,6]. Other symptoms would be hematemesis,
coughing and odynophagia[2,6]. Endoscopic appearance
of such lesions includes, shaggy, white, exophytic, wartlike, velvety, papillary, spiked, cauliflower like mass[1-3,7-9].
The tumor is located mostly in the lower esophagus (70%)
with no clear reason but it can involve the upper (23%)
or the mid part of the esophagus (7%) as well[2-9].
A diagnosis is usually made by either endoscopy
guided deep mucosal biopsy or EUS guided tunnel biopsy or post surgery specimen evaluation. Verrucous carcinoma of the esophagus usually evolves in the sequential
fashion from acanthosis, hyperkeratosis, parakeratosis,
leukoplakia, verrucous lesions, and papillary hyperplasia
to verrucous carcinoma[2]. Superficial biopsies of such
lesions show only non specific acanthosis, parakeratosis, or hyperkeratosis, with associated acute or chronic
inflammation[2,3,6,8]. which makes these types of carcinomas are difficult to diagnose and requires high index of
suspicion and repeat endoscopic deep biopsies as in our
case (Figure 3). Endoscopic biopsies have revealed 46%
cases of the verrucous carcinoma, remaining of them
have been diagnosed either after surgery or with the use
of EUS[2-9]. EUS is highly accurate imaging modalities
for the diagnosis and staging as well as follow up of
esophageal tumors. It also estimates the depth of invasion as well as any lymphadenopathy which is helpful in
staging. EUS guided tunnel biopsy of such lesions can
be useful as seen in few case reports[2-4,8]. A Verrucous
carcinoma of the esophagus commonly projects as a diffuse hypoechoic mucosal thickening with varying degree
of depth with varying degree of lymphadenopathy in
EUS exam[2-4,7,8]. It invades as a column of neoplastic

DISCUSSION
Verrucous carcinomas are a variant of squamous carcinoma. They are slow growing and seen in the oropharynx,
larynx, glans penis, scrotum, vulva, vagina, cervix, endometrium, urinary bladder, anorectal region and the sole
of the feet[2-4]. The Verrucous carcinomas are believed to
be associated with the chronic mucosal irritation or inflammation or a long-term disease process[2,4].
Amongst all different sites for verrucous carcinoma, it
is rarely seen in the esophagus[1-9]. First ever case of such
cancer in esophagus was reported by Minelly in 1967[2,3,4,7]
and thereafter so far less than 30 cases are reported in the
English literature[8].
The etiological factors are not clearly delineated in the
literature but it seems to be associated with the chronic
inflammatory conditions or long term local disease process[1-9]. Risk factors may include smoking; alcohol abuse;
hiatal hernia; achalasia; esophagitis; caustic injury from
lye, battery or kerosene ingestion; esophageal diverticulum or nutcracker esophagus. In the recent years, few
reported cases have shown the association with the HPV
virus, although the clear association is very unclear[5,6,8,9].
Our case was not clearly associated with the any of these
documented risk factors. Devlin et al[3] mentions that
the acid inhibition decreases the tumor length and also
changes the appearance from polypoid to sessile and
warty. This hypothesizes that the long term acid damage
could be a contributory for the development of the verrucous carcinoma.
The incidence rate is higher in male as compared to
female with a ratio of approx 2:1[1-3]. An age distribution of this type of carcinoma ranges from 36 to 79
with a mean age of 61[1-3]. Most common presenting
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Differential diagnosis

cells in a pushing manner instead of invasion in discreet cells[3], with the 80% invades through and beyond
superficial epithelium, 8% limited to the superficial epithelium only and 12% unclear[2-9]. More than 50% cases
are found have inflammatory infiltrates surrounding the
tumor[3,6], and the lymphnode biopsy mostly shows hyperplastic nodes secondary to local inflammation which
can prove that the chronic inflammation predisposes to
the verrucous carcinoma of the esophagus[2,7]. Overall,
histologically, it is similar to benign squamous papilloma
and the tumor infiltration beyond the superficial mucosa
fairly differentiates it from the benign squamous cell
papilloma[2].
Despite of its slow growth and high degree of differentiation, it has very poor prognosis. As per literature,
there is a delay between the onset of the symptoms and
the diagnosis. And at the time of the diagnosis, majority
of the cases are locally advanced[1-9]. Morbidity and mortality associated with such tumors are mainly due to local
invasion or due to surgical complications. There is no any
reported case of distant metastasis in the literature. It can
spread locally to the lungs, bronchi, pleura and can form
fistulas[1,2,8]. Our case is the first reported instance of pericardial invasion confirmed with EUS study. With regards
to therapy, early stages of the cancer can be treated surgically with esophageal resection or polypectomy/mucosal
resection[1-9]. More advanced cases, or non surgical candidates can be treated with esophageal stent placement,
as done in our case. Due to rarity of such tumors, no
clear data are available for any effective chemo- radiation
therapy. However, most recent post operative follow up
case series have shown better prognosis with cancer free
survival ranges from 9 mo to 3 years[2,3]. We need a long
term follow up with such patients and that can improve
the outcome.
A verrucous carcinoma is a slow growing, well differentiated, rare form of squamous carcinoma variant.
It is associated with chronic, local disease process and it
invades locally. On EGD, it appears as an exophytic irregular warty projecting mass, and it is very difficult to
diagnose by superficial biopsy due to non specific superficial histological findings. So it requires high index of
suspicion and deep biopsy with EGD or EUS. It projects
as hypoechoic mucosal thickening on EUS. Early stages
of cancers are treated surgically. Advanced cases can be
referred for esophageal stent placement for palliation
and chemo radiation. It has high morbidity and mortality
and requires long term follow up for accurate numbers
regarding to the treatment and the follow up.

Benign squamous papilloma, adenocarcinoma of the esophagus

Laboratory diagnosis

BUN and serum creatinine were 42 and 2.4 respectively, normal liver function
tests; Hemoglobin was 12.4 with MCV 84.4.

Imaging diagnosis

A barium esophagogram showed a long, irregular stricture involving the mid
and distal esophagus with an apparent intraluminal mass at its proximal end.
A computed tomography scan of the chest showed some mediastinal lymph
nodes. Bone scan showed no any bone metastasis.

Pathological diagnosis

The endoscopic examination and extensive biopsies with jumbo forceps revealed the diagnosis of verrucous carcinoma of the esophagus. In situ hybridization for both high and low risk HPV was negative.

Treatment

Due to extensive medical history and fairly advanced stage, surgery was
contraindicated and the patient Patient underwent EGD and placement of an
esophageal Wallflex stent and was referred to chemotherapy and radiation.

Related reports

The etiological factors are not clearly delineated in the literature. It has high
morbidity and mortality and requires long term follow up for accurate numbers
regarding to the treatment and the follow up.

Experiences and lessons

This report presents a case of rare variant of squamous cell cancer of esophagus, and difficulties associated with the diagnosis and treatment. It is very
beneficial for the patients, if it is diagnosed in the early stages. But nonspecific
superficial biopsies make it difficult to diagnose and it requires high index of
suspicion even without any associated risk factors.

Peer review

It is indeed a rare form of squamous cell carcinoma. Due to the same reasons,
there are not enough studies available in terms of management that can be applied to general population.
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A 78-year-old African American man presented with dysphagia, weight loss of
15 Lbs over 4-5 wk and right lower quadrant dull, and non radiating abdominal
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Clinical Diagnosis

Physical examination was unremarkable.
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Core tip: Cases of pathologically proven sebaceous
gland metaplasia (SGM) of the esophagus were enrolled in the clinical analysis and reviewed the description of endoscope. It is very rare esophageal condition
with an incidence around 0.00465% and an occurrence
rate of 0.41 per year. There are 57.1% of senior endoscopists identified 8 episodes of SGM and 7.7% of
junior endoscopists identified SGM in only 2 episodes.
The senior endoscopist had more motivation to look for
SGM than did junior endoscopists. We concluded SGM
of the esophagus is rare condition that is easily and not
recognized in endoscopy studies omitting pathological
review.
Original sources: Chiu KW, Wu CK, Lu LS, Eng HL, Chiou SS.
Diagnostic pitfall of sebaceous gland metaplasia of the esophagus. World J Clin Cases 2014; 2(7): 311-315 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i7/311.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i7.311

Abstract
We investigated the sebaceous gland metaplasia (SGM)
of the esophagus and clarified the evidence of misdiagnosis and its diagnosis pitfall. Cases of pathologically proven SGM were enrolled in the clinical analysis
and reviewed description of endoscope. In the current
study, we demonstrated that SGM is very rare esophageal condition with an incidence around 0.00465% and
an occurrence rate of 0.41 per year. There were 57.1%
of senior endoscopists identified 8 episodes of SGM. In
contrast, 7.7% of junior endoscopists identified SGM in
only 2 episodes. Moreover, we investigated the difference in endoscopic biopsy attempt rate between the
senior and junior endoscopist (P = 0.0001). The senior
endoscopists had more motivation to look for SGM than
did junior endoscopists (P = 0.01). We concluded that
SGM of the esophagus is rare condition that is easily and not recognized in endoscopy studies omitting

WCCR|www.wjgnet.com

INTRODUCTION
Sebaceous gland metaplasia (SGM) tends to be found
incidentally during autopsy or esophageal resection[1,2].
From the point of differential diagnosis of esophageal
lesions, SGM becomes of scientific interest during endoscopic studies. Endoscopists should take the first look at
unusual lesions[3]. Although several reports have attempted to determine whether SGM is the result of a metaplastic process or a congenital anomaly, histological examination of endoscopic biopsies is traditionally used to make
a pathological diagnosis in clinical practice[2]. Biopsied tis-
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Table 1 The clinical profile, pre-biopsy diagnosis, biopsy diagnosis, and pathological review of the 6 cases of sebaceous gland
metaplasia
Case
1
2
3
4
5
6

st

st

st

Sex

Age

1 visit

Source

Symptom

1 ESP

1 End. Dx

Biopsy

M
M
M
M
F
F

46
71
60
65
49
55

1998
1999
2002
2002
2008
2012

Outpatient
Health screen
Outpatient
Health screen
Health screen
Health screen

Peptic
Denied
Peptic
Denied
Denied
Denied

Senior 1
Senior 1
Senior 1
Senior 2
Junior 2
Senior 3

Xanthoma
SGM
SGM
Papilloma
Candidiasis
Candidiasis

SGM
SGM
SGM
SGM
SGM
-

nd

Review 2 ESP
+
+
+
-

Senior 2
Senior 4
Junior 1
Senior 3

nd

2 End. Dx

Xanthoma
Papilloma
Negative
Xanthoma

Biopsy Review

SGM

+

ESP: Endoscopist; End. Dx: Endoscopic diagnosis; Review: Pathological review; SGM: Sebaceous gland metaplasia.

endoscopists performed 105046 (48.8%) endoscopic
studies and 19290 (18.4%) endoscopic biopsies. Histological examinations of the endoscopic biopsies were
performed by an experienced pathologist.
Statistical analyses were performed using SPSS software (version 12.0; SPSS, Chicago, IL, United States).
Comparisons of the endoscopic biopsy parameters and
SGM frequency between the senior and junior endoscopists were performed using the χ 2 test and Fisher’s exact
test. P values less than 0.05 were considered statistically
significant.
Results
Among the 215046 endoscopic studies performed during the study period, there were 6 cases of pathologically documented SGM in 10 endoscopic studies (Table
1). The incidence and occurrence rates were 0.00465%
was 0.41 per year, respectively. The male to female ratio
was 3:1, and the mean age was 57.6 years (range 46-71
years). Four of the 6 cases with SGM came from a health
screening center, and the other 2 came from outpatient
clinics. All of the cases had numerous tiny yellowish
lesions with histopathological examination identified
heterotopic sebaceous gland located in the middle-lower
esophagus (Figure 1).
The primary endoscopic impression was xanthoma
(by senior 1, 2 and 3) in 3 cases, candidiasis (by junior 2
and senior 3) in 2 cases, papilloma (by senior 2 and senior
4) in 2 cases, and a negative description (by junior 1) in 1
case (Table 1). No cases of SGM were recognized by the
senior endoscopists 1, 2, 3 and 4 or junior endoscopists 1
and 2 in the primary endoscopic study, and no cases (0/3)
of SGM were recognized by senior endoscopists 2 or 4
or junior endoscopist 1 in the secondary endoscopic impression without tissue pathology review (Table 1). The
rate improved after pathological review, there was a 100%
(2/2) positive diagnosis experienced in the case 2 and
case 3 in the primary endoscopic impression by senior 1,
and only 3.03% (1/33) of our endoscopists did it.
Among the 6 pathologically confirmed cases of SGM,
5 were diagnosed in the first endoscopic study by tissue
biopsy, while the sixth case was diagnosed in the second
endoscopic study by tissue biopsy (Table 1). Among the
7 senior endoscopists who performed 110022 (51.2%)
endoscopies, 16012 (14.5%) endoscopic biopsies were
performed, an average of 2287 biopsies per senior en-

Figure 1 Sebaceous gland metaplasia in the esophagus. Numerous tiny
round yellowish lesions clustering distribution at the submucosa of the middle
and lower esophagus.

sues can be taken for histological and marker studies of
SGM[4,5]. Due to the benign nature of SGM-containing
endoscopic readings[6], the diagnosis is commonly missed
when tissue biopsies are not reviewed. Therefore, the aim
of this study was to clarify the incidence of SGM and
identify the hallmarks of SGM in endoscopic review.

CASE REPORT
Method
From January 1, 1998 to June 30, 2012, a total of 215046
patients underwent endoscopic procedures with 35302
tissue biopsies taken by 33 endoscopists in the endoscopy
unit of Kaohsiung Chang Memorial Hospital. The endoscopic procedures included 864 esophagoscopiesand
214182 gastroscopies (include 650 nasoendoscopies).
Cases of endoscopic ultrasound of the upper gastrointestinal tract, endoscopic retrograde cholangiopancreatography, and double-balloon enteroscopy via an oral route
were excluded from this study. The cases of pathologically proven SGM were enrolled in the clinical analysis
and the endoscopic characteristics were reviewed.
By definition, an endoscopist with more than 20 years
of experience was defined as a senior endoscopist, while
an endoscopist with less than 20 years of experience was
defined as a junior endoscopist. Accordingly, 7 senior and
26 junior endoscopists were identified. The senior endoscopists performed 110022 (51.2%) endoscopic studies
and 16012 (14.5%) endoscopic biopsies, and the junior
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Table 2 Rates of identification of sebaceous gland metaplasia
by the senior and junior endoscopists
ESP (n )

End.
study

End. biopsy
End.
(%)
biopsy/
ESP

No. of ESP
identifying
SGM (%)

Senior (7) 110022 16012 (14.5)1 2287.4
Junior (26) 105024 19290 (18.4)1 741.9
Total (33) 215046 35302 (16.4) 1069.8
1

4 (57.1)2
2 (7.7)2
6 (18.2)

Identification
episodes
83
24
10

P = 0.0001 using the χ test; 2P = 0.01 using Fisher’s exact test; 3senior 1 in 3,
senior 2 in 2, senior 3 in 2, and senior 4 in 1 meet; 4junior 1 in 1 and junior 2
in 1 case of identified SG. SGM: Sebaceous gland metaplasia; ESP: Endoscopist; End: Endoscopic.
2

Figure 2 Esophageal squamous epithelial with sebaceous glands (HE
stained × 400).

doscopist and 4 (57.1%) cases diagnosed of SGM in
8 episodes by senior 1 of 3 times, senior 2 of 2 times,
senior 3 of 2 times, and senior 4 in 1 time. In contrast,
of the 105024 (48.8%) endoscopies performed by 26
junior endoscopists, 19290 (18.4%) endoscopic biopsies
were performed, an average of 741.9 biopsies per junior
endoscopists, and identified-2 (7.7%)cases SGM in only
2 episodes by junior 1 and junior 2 respectively. Significantly fewer endoscopic biopsies were performed by the
senior endoscopists than by the junior endoscopists (P
= 0.0001), and significantly more cases of HSGM were
identified by senior endoscopists than by junior endoscopists (P = 0.01) (Table 2).
Endoscopic biopsy showed multiple light yellow
plaques 2-5 mm in diameter with clustering distribution
that embedded the surface of the esophagus (Figure 1).
In 100% (6/6) of cases, sebaceous glands were located
at the lower to middle esophagus. Pathological analysis
revealed stratified squamous epithelium with lobules of
sebaceous glands abutting the lower epithelium. No associated polymorphic nuclear or cellular infiltration was
noted (Figure 2).

view despite the first case being proven. Senior endoscopist 2 also missed an endoscopic diagnosis in a papilloma
that was biopsied but not pathologically reviewed.
In the meantime, senior endoscopist 4 also missed an
endoscopic diagnosis in a papilloma in case 4 due to lack
of pathological review. In SGM cases 5 and 6, the primary endoscopic diagnosis of candida esophagitis was made
by junior endoscopist 2 and senior endoscopist 3. Junior
endoscopist 2 had performed an endoscopic biopsy in
case 5, but senior endoscopist 3 did not in case 6.
Due to the lack of a pathological review, junior endoscopist 1 made a negative endoscopic diagnosis in case
5 during a scheduled health screen. In contrast, senior endoscopist 2 also missed the endoscopic diagnosis in SGM
case 6 due to the lack of a response to candida infection
treatment in the follow-up clinic. Because endoscopic
biopsy and pathological review were both performed, 6
cases of SGM were documented in our series.
Our series showed that 66.7% of the cases of SGM
came from health screening centers, and for these cases
the pathology reports were not returned to the ordering
endoscopist. In addition, the interpreting doctor at the
health screening center was not the original endoscopist,
and the patients did not return to the outpatient clinic
due to there being no evidence of malignancy. To overcome the diagnostic underestimation demonstrated here,
endoscopists need to actively follow up each pathological
report after an endoscopic biopsy, or a computer management system should send the final pathological report
to the original endoscopist on a weekly basis. Therefore,
the accurate diagnosis of SGM requires both endoscopic
biopsy and pathological review[11].
Studies have reported that candida infection (Figure
3A) is the most common endoscopic diagnosis to appear
as SGM[7,8]. In the present study (Table 1), 10 episodes
of SGM were found at a rate of 3 in xanthomas, 2 in
candida infections, and 2 in papillomas (Figure 3B). The
same situation was the first impression as candida infection of the esophagus but no medication response to it
in our case 6[12]. SGM case 6 was determined by a subsequent pathological review. For most endoscopists, the
first impression would be glycogenic acanthosis (Figure
3C), potentially with minor atypical features. All of the

DISCUSSION
The present study demonstrated that SGM is a very rare
esophageal condition with an incidence around 0.00465%
and an occurrence rate of 0.41 per year. There was no
doubt of the pathological diagnosis of SGM[7,8], but endoscopic biopsy should make an important impact on the
incidence of SGM. In the real world, endoscopic biopsy
is performed by endoscopists for 2 possible reasons: a
suspected malignant lesion, or a lesion that is difficult to
identify under endoscopic study. Such lesions look benign, especially in narrow band imaging[9,10], we believed
that endoscopists does not perform biopsy, if they macroscopically diagnosed the lesion for benign. It may be a
reason for the incidence of SGM is likely underestimated.
In the current study, senior endoscopist 1 encountered SGM 3 times (cases 1, 2 and 3) in 1998, 1999 and
2002. After the endoscopic biopsy and pathological review in the first case, a 100% (2/2) endoscopic diagnosis
rate of senior endoscopist 1 was noted in cases 2 and 3.
In contrast, senior endoscopist 2 missed an endoscopic
diagnosis in a xanthoma due to a lack of pathological re-
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endoscopists (2287.4 vs 741.9 endoscopic biopsies per
endoscopist). Senior endoscopists had more motivation
to look for SGM than the junior endoscopists. Anyway,
SGM is a very rare endoscopically indistinct benign
finding in the esophagus. The histogenesis of ectopic
sebaceous glands in the esophagus is unknown; whilst it
could be a congenital abnormality, a majority of authors
defined it like an acquired metaplastic process. No malignant transformation has yet been reported. From the
pathologists’ point of view an inflammatory or neoplastic process has to be excluded as the cause of the nondistinctive endoscopic findings[8,13]. In our recent study
found that senior endoscopists are more interested than
junior endoscopist, in look for the esophagus SGM cells
as well as the attempt for endoscopic biopsy[14].
In conclusion, asymptomatic esophageal SGM is a
rare condition that occurs in old age (> 50 years) and is
male dominant. A differential diagnosis of a benign noninflammatory nature should be kept in mind in daily practice with endoscopic biopsies and pathological review but
may be never seen clinically.

A

B

COMMENTS
COMMENTS
Case characteristics

C

Sebaceous gland metaplasia of esophagus tends to be found incidentally because of the usually no symptoms.

Clinical diagnosis

It is hard to make a clinical diagnosis due to the silent disease.

Differential diagnosis

Endoscopic biopsy with pathological review is very important for the differential
diagnosis from the other esophageal pathologies.

Laboratory diagnosis

Histological examination with HE stained showed characteristic sebaceous differentiation.

Imaging diagnosis

Endoscopy demonstrated numerous tiny rounded, elevated, white-yellowish lesions distributed at the middle and lower esophagus.

Pathological diagnosis

Figure 3 Photograph. A: Candida infection of the esophagus. Multiple small
brightly whitish elevated patches at the upper and middle esophagus; B: Papilloma of the esophagus. A single round whitish elevated nodule at the middle
esophagus; C: Glycogenic acanthosis of the esophagus. Some small round
lucent to lightly whitish nodules at the upper and middle esophagus.

Histopathological examination identified numerous sebaceous glands were located in the lamina propria, revealed lobules of cells that showed characteristic
sebaceous differentiation.

Treatment

Because there were no esophageal symptoms or/and eating problems, the patient did not require endoscopic surgery or other treatment.

above situations belong to the benign nature of the etiology of SGM, and the symptoms of SGM are not alarming enough to warrant an endoscopic biopsy. Therefore,
missing endoscopic diagnosis occurs easily in situations
in which both endoscopic biopsy and pathological review
are not both performed.
An interesting finding in the current study was the
difference in endoscopic biopsy attempts between the
senior and junior endoscopists. More cases were examined by the senior endoscopists than by the junior endoscopists (51.2% vs 48.8%), in contrast to the endoscopic
biopsy rate (14.5% vs 18.4%). The large difference in the
number of biopsies taken by senior (21.2%) vs junior
endoscopists (78.8%) might give a false impression in statistical analysis. Senior endoscopists had a 3-fold higher
number of endoscopic biopsies compared to the junior
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Term explanation

A sebaceous cell of presumed ectodermal origin, in the esophageal mucosa,
which is of endodermal origin, is of scientific interest. Different theories may
explain the existence of this peculiarity by sebaceous gland metaplasia is the
most plausible.

Experiences and lessons

Sebaceous gland metaplasia tends to be found incidentally during autopsy or
esophageal resection.

Peer review

This is a well designed and well written case report which may be interesting for
gastroenterologists and other clinicians.
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S100. A diagnosis of GIST, with high risk aggressive
behavior was made. An abdomino-perineal resection
was discussed, but refused. The follow-up included
clinical evaluation and anal ultrasound. After 5 years
the patient is well, with maintained continence and no
evidence of local recurrence.
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Core tip: Gastrointestinal stromal tumors (GIST) are
an uncommon group of tumors of mesenchymal origin. GIST of the anal canal is extremely rare. Here, the
authors describe the case of a 73-year-old man with a
mass in the anal canal, and no other symptoms. The
patient was treated by local excision. An abdominoperineal resection was discussed, but refused. After 5
years follow-up with clinical evaluation and anal ultrasound, the patient is well, with maintained continence
and no evidence of local recurrence.

Abstract
Gastrointestinal stromal tumors (GIST) are an uncommon group of tumors of mesenchymal origin. GIST of
the anal canal is extremely rare. At present, only 10
cases of c-kit positive anal GIST have been reported
in the literature. There is no widely accepted treatment approach for this neoplasia. Literature is sparse
on imaging evaluation of anal canal GIST, usually described as a lesion in the intersphincteric space. We
describe the case of a 73-year-old man with a mass
in the anal canal, and no other symptoms. Endoanal
ultrasound and magnetic resonance imaging showed a
well circumscribed solid nodule in the intersphincteric
space. The patient was treated by local excision. Gross
pathological examination showed a 7 cm × 3.5 cm × 3
cm mass, and histological examination showed a proliferation of spindle cells, with prominent nuclear palisading. The mitotic count was of 12 mitoses/50 HPF. The
tumor was positive for KIT protein, CD34 and vimentin
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INTRODUCTION
Gastrointestinal stromal tumors (GIST) are specific KITpositive mesenchymal tumors that are most commonly
found in the stomach and small bowel. Anorectal GIST
is rare and comprises approximately 5% of all GIST[1].
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Although surgical resection is the mainstay of treatment,
it is still uncertain whether local or radical excision should
be appropriate for anorectal GIST[1].
SE

CASE REPORT

CAM

A 73-year-old man was referred for evaluation of an
anal mass. The patient did note an anal mass for the past
4 mo, without changes in size, pain or rectal discharge.
Trauma to the area, rectal bleeding and fecal incontinence
were denied. There was no weight loss or changes in appetite. There was no relevant past history.
On examination there was a 4 cm × 2 cm left lateral
anal mass, extending to the pubo-rectalis muscle, and firm
and mobile over surrounding planes. No inguinal lymph
nodes were found. Laboratory blood tests were normal.
Endoanal ultrasound showed a left lateral isoechoic lump,
with central calcification, extending from the inferior
anal canal to the pubo-rectalis muscle. The lump was well
circumscribed in the intersphincteric plane, pushing the
external anal sphincter, with no evidence of invasion or
infiltration of the surrounding tissues. There was no local
lymphadenopathy (Figure 1).
Magnetic resonance imaging confirmed a well circumscribed, solid lump in the intersphincteric plane, without
adenopathy (Figure 2). The patient was brought to the
operating theatre and through a radial incision a local
excision was performed. Only a small amount of fibers
of the internal anal sphincter was also removed. The
mass was capsulated and not adherent to the surrounding
structures.
Gross pathological examination showed a 7 cm × 3.5
cm × 3 cm fibrous-elastic mass, and histological examination showed a proliferation of spindle cells, with prominent nuclear palisading (Figure 3). A complete marginfree (R0 resection) was confirmed; the mitotic count was
12 mitoses/50 HPF. The tumor was positive for KIT
protein (CD 117), CD34 and vimentin in the majority of
cells, and negative for desmin and S100 (Figure 4).
A diagnosis of GIST, with high-risk aggressive behavior was made. An abdomino-perineal resection was
discussed, but refused. The follow-up included clinical
examination and endo-anal ultrasound. After 5 years, the
patient is well, and there is no clinical or imaging evidence
of recurrence. The patient maintained fecal continence
after surgery.

EAI

Figure 1 Endoanal ultrasound. Posterior hipoecoid nodule, well circumscribed, between internal and external anal sphincter, with posterior enhancement and central calcification. CAM: Middle anal canal; EAI: Internal anal
sphincter; EAE: External anal sphincter; SE: Subepithelium.

A

B

Figure 2 Anal canal magnetic resonance imaging. A: Coronal T2-weighted
image. Anal canal left lateral wall, well circumscribed nodule, solid component.
No evidence of adenopathy; B: Axial T2-weighted image.

proto-oncogene.
DNA study of the tumor cells demonstrate a high
frequency of mutation that leads to constitutive activation of the Kit-tyrosine-kinase in the absence of stimulation by its physiologic ligand. This causes an uncontrolled
stimulation of downstream signaling cascades with aberrant cellular proliferation and resistance to apoptosis[3].
GIST cells are characterized by CD117 antibody,
which identifies c-Kit, a membrane receptor protein with
tyrosine-kinase activity. GIST express CD117 in up to
95% of cases, but also CD34 (70%), smooth muscle ac-

DISCUSSION
GIST is the most common nonepithelial tumor of the
gastrointestinal tract[2]. The term was first used in 1983 to
describe an unusual type of nonepithelial tumor of the
gastrointestinal tract that lacked the traditional features
of smooth muscle or Schwann cells[2]. These tumors have
a histological and immunohistochemical structure similar to Cajal interstitial cells. In a very high percentage of
cases (85%-100%), GIST and Cajal cells both express the
c-kit receptor, which is the protein produced by the c-kit

WCCR|www.wjgnet.com

EAE

459

February 8, 2015|Second Edition|

Carvalho N et al . Local excision for anal canal GIST

Figure 3 Hematoxylin and eosin (× 400), eosinophlic, fusiform cells with
elongated nuclei.

Figure 4 Positive immunostaining for CD117.

In a series of 18 anorectal GIST, 6 out of 10 tumors
treated by local excision recurred, whereas none of 8
tumors treated by abdominoperineal resection recurred.
However, the method of resection did not significantly
affect the development of metastasis or survival, as the
number of metastases and deaths were similar with both
surgical methods[9].
Local excision has the advantage of minimal morbidity and sphincter preservation, while radical excision may
offer a better oncological cure[1]. The role of adjuvant
therapy is still uncertain. Although inhibitors of tyrosinekinase receptor need further study before their routine
use as adjuvant therapy, their role in cases of distant
or local recurrence has been accepted[5]. Neither radiotherapy nor conventional chemotherapy has any proven
efficacy as adjuvant therapy[1,3].
Close patient follow-up is mandatory to disclose as
soon as possible local recurrence or metastases[6]. A long
latency period is common between the primary surgery
and recurrences and metastases[8]. Recurrence 10 years
after resection of the primary tumor is not rare. Therefore, all patients with anorectal GIST should be regularly
followed up for an indefinite period. If recurrent disease
is detected, further excision can be attempted, for cure or
palliation. For unresectable primary or recurrent GIST,
the use of imatinib has been shown to be effective in
reducing tumor volume and controlling disease progression[1]. The natural history and prognostic features of
GIST need further research[7].

tin (40%), protein S100 and desmin (2%)[4]. Our patient
had a c-kit positive anal GIST, and to our knowledge
could be the twelfth case to be described in the literature[5]. Inhibitors of the tyrosine-kinase receptor, such as
imatinib mesylate, represent the target therapy for local
and distant recurrence after surgical resection[5]. GIST are
found more often in the stomach (60%-70% of cases)
and less frequently in the small intestine (30% of cases),
while the rectum and anus are extremely rare locations
with an incidence of 5% of all GIST. Anal GIST is even
rarer representing only 3% of all anorectal mesenchymal
tumors[5].
The vast majority of anorectal GIST afflicts males
in the fifth to seventh decades of life. About half are
incidental findings on colonoscopy or barium enema.
The symptomatic group presents with either rectal bleeding, pain, change of bowel habit, signs of obstruction,
or urinary symptoms akin to prostatitis[6]. Literature is
sparse on imaging evaluation of anal canal GIST, usually
described as a lesion in the intersphincteric space[2,5-7].
Calcification of a GIST has been reported in microscopic
evaluation[8].
The best indicator of malignancy is the presence of
invasion of adjacent organs or obvious metastatic disease
seen on imaging or surgery[7]. The widely accepted criteria
to predict malignancy of GIST are the mitotic activity (>
5 mitoses/50 HPF) and the tumor size (> 5 cm)[5]. No lesion can be definitely labelled as benign[5]. The treatment
of choice for GIST is excision. High grade tumors are
usually larger and need wider excision[5].
There are presently few published data on the outcomes of anorectal GIST treated by local excision vs
radical clearance. Local recurrence frequently precedes
late spread to the liver, lungs and bone, and has been attributed to inadequate surgical clearance[6].
Some authors recommend abdominoperineal resection for GIST larger than 2 cm[6]. Local excision can be
an acceptable treatment option in selected patients, with
tumors < 2 cm and < 5 mitoses/50 HPF (frozen section)[1]. Extensive lymph node dissection is unnecessary
because GIST rarely metastasize to the regional lymph
nodes[3].
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An extremely rare case of pancreatic metastasis of
esophageal squamous cell carcinoma
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Yasuhiro Shirahata, Takashi Kamei, Eiji Hashizume, Noriaki Ohuchi
mum standardized uptake value of the lesion was 5.49
at 18F-2-fluoro-2-deoxy-D-glucose positron-emission
tomography, strongly suggesting pancreatic cancer. In
addition, all tumor markers were within the reference
intervals. Therefore, distal pancreatectomy was performed with the resultant histological diagnosis being
confirmed as pancreatic metastasis of the ESCC. He
was treated with adjuvant chemotherapy, and there
has been no evidence of recurrence 9 mo after the surgery. Resection of pancreatic metastasis offers a good
prognosis and should be considered for solitary ESCC
metastasis.
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Core tip: This report a 68-year-old male presenting with
a pancreatic tumor following esophageal squamous
cell carcinoma (ESCC) treated with curative chemoradiotherapy and thoracoscopic salvage esophagectomy
approximately 2 years previously. He was treated with
distal pancreatectomy and histologically diagnosed as
a rare case of metachronous pancreatic metastasis of
ESCC. Resection of pancreatic metastasis offers a good
prognosis and should be considered for solitary ESCC
metastasis. Both this case and a review of the relevant
literature support this view.

Abstract
We report a rare case of a 68-year-old male with
metachronous pancreatic metastasis that was resected
2 years after salvage esophagectomy for local recurrence of esophageal squamous cell carcinoma (ESCC).
Two years and 8 mo ago, he had undergone definitive
chemoradiotherapy for the lower thoracic ESCC and
achieved a complete response. Chemoradiotherapy
used the protocol of the Japan Clinical Oncology Group
trial 9906. Approximately 8 mo later, he developed a
local recurrence of the ESCC and underwent thoracoscopic salvage esophagectomy followed by reconstruction with a conduit colon graft via a subcutaneous
route. Recently, a tumor of the pancreatic body was
found on routine follow-up computed tomography (CT).
The tumor diameter was 15 mm on CT, and the maxi-
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INTRODUCTION

A

Pancreatic metastasis of esophageal carcinoma is rare.
The disease occurs reportedly at a frequency of 0.12%
in esophageal carcinomas and 0.68% in metastatic tumors of esophageal carcinoma [1]. Another study has
reported the rate of pancreatic metastasis of esophageal
carcinoma to be 3.9% of that of esophageal carcinomas according to pathological examination of autopsy
samples[2]. Furthermore, it has been observed in 0%-4.9%
of pancreatic metastatic malignancies[3-7]. To the best of
our knowledge, there are few English literature reports
of pancreatic metastasis of esophageal squamous cell
carcinoma (ESCC). Here, we describe a case of metachronous pancreatic metastasis of ESCC with a brief
review of the literature.
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CASE REPORT
A 68-year-old male was found to have a tumor of the
pancreatic body on routine enhanced computed tomography (CT), as follow-up for the treatment of esophageal
carcinoma. Two years and eight months previously, he
had been diagnosed and treated for lower thoracic ESCC
(clinical T1bN0M0, stage Ⅰ; according to the seventh
edition of the Union for International Cancer Control
system). At that time, he underwent definitive chemoradiotherapy with a complete remission. The chemoradiotherapy protocol was consistent with that of the Japan
Clinical Oncology Group trial 9906, and comprised two
cycles of intravenous cisplatin infusions with continuous 5-fluorouracil infusion and concurrent irradiation
with a total dose of 60 Gy[8]. Approximately 8 mo later,
he developed local recurrence of the ESCC (pathological T1bN0M0, stage Ⅰ), and underwent thoracoscopic
salvage esophagectomy followed by reconstruction with
a conduit colon graft via a subcutaneous route. Thoracoscopic salvage esophagectomy was performed with twofield lymph node dissection[9].
The pancreatic body tumor was evaluated prior to surgery by CT and 18F-2-fluoro-2-deoxy-D-glucose positronemission tomography (FDG-PET). The tumor was low
density and its diameter was 15 mm on CT examination,
and the maximum standardized uptake value (SUVmax)
of the lesion was 5.01 in the early phase and 5.49 in the
late phase at FDG-PET (Figure 1). These results strongly
suggested pancreatic cancer. In addition, all tumor markers were within the reference intervals, including SCC,
CEA, CA19-9, SPan-1, DUPAN-2, and NCC-ST-439.
Distal pancreatectomy and splenectomy were performed to treat the pancreatic body tumor. Macroscopic
findings of the specimen revealed a 15 mm × 11 mm
tumor in the pancreatic body (Figure 2). Pathological
examination revealed that the tumor was a squamous
cell carcinoma with morphologic features similar to the
previous ESCC; it was therefore diagnosed as a pancreatic
metastasis of the ESCC (Figure 3). He was discharged
uneventfully on the 11th postoperative day and later re-
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Figure 1 Enhanced computed tomography (A) and 18F-2-fluoro-2-deoxyD-glucose positron-emission tomography (B) showed a tumor of the pancreatic body (arrows). The major axis of the tumor was 15 mm. Maximum
standardized uptake value of the lesion was 5.49.
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Figure 2 Macroscopic findings of the specimen revealed a 15 mm × 11
mm tumor in the pancreatic body (arrows).

ceived one dose of adjuvant chemotherapy (intravenous
cisplatin infusions with continuous 5-fluorouracil infusion). However, because of renal impairment the adjuvant
chemotherapy was stopped and was followed up on an
outpatient basis without adjuvant therapy. There have
been no signs of recurrence 9 mo after surgical resection
of the pancreatic metastasis.

DISCUSSION
To the best of our knowledge, only 3 cases of pancreatic
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A

B

C

D

Figure 3 Pathological examination revealed squamous cell carcinoma. A: Squamous cell carcinoma in the pancreas; B: Squamous cell carcinoma in the esophagus resected previously (hematoxylin-eosin staining, A: × 40; B: × 400); C: Vascular invasion in the pancreatic metastasis; D: Esophageal carcinoma (elastica van
gieson staining, C: × 100, D: × 400).

as a distinct entity. Al-Shehri et al[14] reported in his review
that the development of pancreatic squamous cell carcinoma was explained by 5 postulated theories as follows:.
(1) malignant change in a primitive cell capable of differentiating into either squamous or glandular carcinoma; (2)
squamous change in a pre-existing adenocarcinoma; (3)
malignant transformation in a squamous metaplasia of
the ductal epithelium; (4) malignant change in an aberrant
squamous cell; and (5) the theory of tumor collision. In
this case, the histological morphology similar to the primary ESCC together with the history of ESCC were the
basis for the diagnosis of pancreatic metastasis of ESCC.
Vascular invasion was observed in the specimens of both
the previously resected esophagus and the pancreatic metastasis. This fact supports the hematogenous distant metastasis of the ESCC. Although we initially diagnosed the
patient with pancreatic cancer at first, primarily on the
basis of the results of imaging, the tumor was ultimately
diagnosed as pancreatic metastasis from the ESCC.
Finally, we need to consider whether resection of
the ESCC pancreatic metastasis was the appropriate
treatment option. Several investigators have reported
favorable prognosis with resection of pancreatic metastasis[4,6,7,15]. However, the primary cancers in these reports
consisted of renal cell cancer, colon cancer, melanoma,
sarcoma, lung cancer, and breast cancer with limited consideration of esophageal cancer. Because of the rarity of
the presentation, the optimal treatment regimen remains
unknown. Reddy et al[6] stated that patients might benefit
from pancreatic metastasectomy given the following: a

metastasis of ESCC have been reported in the English
literature till date[10-12]. Park et al[11] reported the case of
58-year-old male who underwent an esophagectomy
for early ESCC followed by distal pancreatectomy for
pancreatic metastasis with radiofrequency ablation for
hepatocellular carcinoma. Adjuvant chemotherapy was
given for 4 mo after the surgery in this case, without any
evidence of recurrence. Sawada et al[12] reported the case
of 73-year-old male with advanced ESCC who developed
pancreatic metastasis that caused hepatic portal venous
gas; he received supportive care only. Esfehani et al[10]
reported a 59-year-old female with a pancreatic metastasis of ESCC who had undergone surgical treatment and
adjuvant chemoradiotherapy 4 years earlier. In this case,
she was treated with distal pancreatectomy and adjuvant
chemotherapy for the pancreatic metastasis and showed
no recurrence within the 6-mo follow-up. This is the only
known case of metachronous pancreatic metastasis of
ESCC reported in the literature[10]. Our report is the first
case of metachronous pancreatic metastasis of ESCC
following local recurrence treated with salvage esophagectomy and definitive chemoradiotherapy.
The differential diagnosis of pure squamous cell carcinoma of the pancreas is also a possibility. However, this
is very rare, and it has been argued that before diagnosis,
metastasis from another site should be excluded[13]. Most
of the squamous differentiation that occurs in pancreatic
carcinoma, exists as a component of adenosquamous carcinoma. Therefore, the World Health Organization classification of tumors of the pancreas does not specify it
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primary cancer type that was associated with good outcome, control of the primary cancer site, demonstration
of isolated metastasis, resectability of the metastasis, and
patient fitness to tolerate pancreatectomy. We previously
reported that following salvage esophagectomy, the outcome was better in patients with recurrent disease after
complete response to definitive chemoradiotherapy than
in those with persistent disease[16]. In addition, it was reported that resection of solitary ESCC metastasis results
in a longer survival[17]. Therefore, it is therefore likely that
this case will have a good prognosis.
In conclusion, we report a rare case of pancreatic
metastasis of ESCC and provide a brief review of the
literature. From these results, we argue that surgical excision should be considered a valid treatment strategy for
solitary pancreatic metastasis in ESCC. However, further
investigation and an accumulation of case reports are
needed to confirm this finding.
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Core tip: We report a rare case of primary malignant
melanoma of the esophagus (PMME). Although this disease is uncommon, a preoperative diagnosis of PMME
is important. PMME cannot be definitely diagnosed
from clinical symptoms or by X-ray barium meal examination but can be confirmed by endoscopic histological
examination or a pathological report after surgical excision. The diagnosis of primary malignant melanoma
should be suspected when a black or dark brown mass
is observed during endoscopy. However, the endoscopic
examination can complicate histological diagnosis due
to poor sample quality. In the case presented here, we
collected biopsies of the black surface, and the pathological report confirmed that the samples conformed to
the characteristics of melanoma.

Abstract
Primary malignant melanoma of the esophagus (PMME)
is a malignant tumor which occurs in the melanin cells
of esophageal mucosal epithelial basal layer. PMME is a
rare disease with an extremely poor prognosis. PMME
represents only 0.1% to 0.2% of all esophageal malignant tumors. Dysphagia, retrosternal or epigastric discomfort or pain is the most frequent symptom at presentation. Retrosternal, epigastric discomfort, melena
or hematemesis are the major clinical manifestations.
The tumor is often located from the middle to lower
thoracic esophagus. The characteristic endoscopic
finding of PMME is a polypoid lesion that is usually pigmented. Immunohistochemical examination with positive results of S100 protein, HMB45 and neuron-specific
enolase allow a definitive diagnosis. PMME metastasizes
via hematogenic and lymphatic pathways. Esophagectomy is believed to be an effective approach for localized PMME. Five-year survival rates of 37% or higher
have been achieved recently. Herein, we report a case
of an 65-year-old female admitted for progressive difficulty in swallowing for more than 4 mo. After upper
gastrointestinal endoscopy and biopsy, upper gastrointestinal series and computed tomography examination,
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INTRODUCTION
Primary malignant melanoma of the esophagus (PMME)
is rare tumor, representing only 0.1% to 0.2% of all
esophageal malignant tumors[1]. PMME often presents as
polypoid lesion and usually causes dysphagia, retrosternal or epigastric discomfort or pain. With the development of the endoscopic technique, the discovery rate of
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A

Figure 1 Endoscopic examination findings. A: A large (20
mm × 40 mm) tumor in the esophagus 33 cm from the incisors and 3 pigmented spots (satellites) adjacent to the large
tumor 30-33 cm from the incisors; B: A partial stalk and the
black uneven surface of the large tumor and the dark smooth
surface of the 3 flat lesions.

B

Figure 2 Pathological findings (hematoxylin/eosin staining) from the endoscopy. The tumor contained variously pigmented bizarre cells.

Figure 4 Plain computed tomography scan of the cervical region, chest
and upper abdomen demonstrating the thickness of the middle esophagus wall.

Figure 3 Upper gastrointestinal
series showing a circular filling
defect in the lower esophagus.

cal examination.

CASE REPORT
A 65-year-old woman with progressive difficulty in swallowing for more than 4 mo recently came to our institute
for an examination. The dysphagia began 4 mo prior to
the examination, especially when eating solid foods, and
it became more serious 2 mo prior. Upper gastrointestinal endoscopy was performed and revealed a large tumor
(2 cm × 4 cm) in the esophagus 33 cm from the incisors
and 3 pigmented spots (satellites) adjacent to the large
tumor 30-33 cm from the incisors (Figure 1A). The large
tumor had a partial stalk and a black uneven surface,
and the satellites had dark smooth surfaces (Figure 1B).
Upon microscopic examination, the tumor was observed
to contain variously pigmented unusual cells (Figure 2).
An upper gastrointestinal series showed a circular filling defect in the lower esophagus (Figure 3). A plain CT
scan of the cervical region, chest and upper abdomen
showed thickness of the middle esophagus wall (Figure
4). The skin examination did not reveal any evidence of
melanoma. Our diagnosis was primary malignant melanoma of the esophagus, and the patient underwent an
esophagectomy. Postoperative specimens confirmed the
diagnosis of primary melanoma, and the surgical margin
of the esophagus was free from tumors (Figures 5 and
6). Immunohistochemical staining was positive for S100

PMME has gradually improved in recent years. However,
prognosis is not optimistic due to the high metastatic
potential of PMME. Similar to most malignant tumors,
early detection and treatment of PMME can improve
the five-year survival rates of patients. PMME postoperative five-year survival rates have risen from 4.2% in
1989 to 37% in 2002 and may be higher now, according
to current reports[2,3]. In clinical practice upper gastrointestinal series and computed tomography (CT) are also
widely used to diagnose and evaluate PMME. A definitive diagnosis could be confirmed with positive results
of S100 protein, HMB45 and neuron-specific enolase
from pathologic and immunohistochemical detection.
We recently encountered a case of PMME in endoscopy
and diagnosed it by pathologic and immunohistochemi-
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A

B

A

B

A

B

Figure 5 Pathological findings
(hematoxylin/eosin staining) from
the postoperative specimens. A:
Large tumor (× 100); B: Large tumor (×
200).

Figure 6 Pathological findings (hematoxylin/eosin staining) from the
postoperative specimens. A: One
of the satellites (× 100); B: One of the
satellites (× 200).

C

Figure 7 Immunohistochemical staining positive for S100 (A), HMB45 (B), and Ki67 (C).

(Figure 7A), HMB45 (Figure 7B), and Ki67 (Figure 7C).
After the surgery, the patient’s dysphagia was significantly
improved.

cal symptoms or by X-ray barium meal examination.
However, this disease can be confirmed by endoscopic
histological examination or by pathology after surgical
excision. An endoscopy may reveal friable pigmented
polypoid masses that are rarely accompanied by ulcers[4].
The diagnosis of primary malignant melanoma should be
suspected when a black or dark brown mass is observed

DISCUSSION
PMME cannot be definitely diagnosed from clini-

WCCR|www.wjgnet.com

469

February 8, 2015|Second Edition|

Li YH et al . Endoscopy case report of PMME
enolase could allow definitive diagnosis.

during endoscopy. However, endoscopic examinations
can sometimes complicate histological diagnoses when
the sample is too small, no pigment granules are present or pigment granules can not be observed because of
ulceration, erosion or necrosis. When these situations
occur, PMME must be differentiated from low differentiated squamous carcinoma, sarcoma, carcinosarcoma,
undifferentiated carcinoma and metastatic melanoma[1].
In addition, specific pathological staining and boundary
changes around the tumor also contribute to the diagnosis[5]. Positive immunohistochemical staining results for
the S100 protein, HMB45 and neuron-specific enolase
aid in the diagnosis of melanoma[6]. A diagnosis can also
be made by observing premelanosomes in the intracytoplasm through electron microscopy[1,7].
In conclusion, we have presented a rare case of primary malignant melanoma diagnosed by endoscopic biopsy of the esophagus. We propose that the effectiveness
of diagnostic guidelines or treatment will increase with an
increase in the number of PMME case reports.

Treatment

An esophagectomy is recommended for localized PMME. The five-year survival
rate is almost 37%.

Experiences and lessons

Gastrointestinal endoscopy and biopsy, upper gastrointestinal angiography and
computed tomography examination, esophagectomy and the postoperative
pathological and immunohistochemical examination contributed to the diagnosis of PMME in this case report.

Peer review

This is a report about a primary melanoma of the esophagus. New standard
procedures are missing e.g., endoscopic ultrasound and the discussion needs
clinical updates.
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Core tip: Primary mucoepidermoid cancer (MEC) of the
esophagus, including the sclerosing variant, is rarely
reported, and sclerosing MEC with “tissue eosinophilia”
has never been reported in this location. The rarity of
this latter condition has precluded a thorough understanding of esophageal MEC. Heightened recognition
of MEC in this location is also necessary to distinguish
MEC from squamous carcinoma, adenocarcinoma or
adenosquamous carcinoma. This distinction has therapeutic implications. Based largely on past experience
managing tumors in the salivary gland, MEC is characterized by a poor response to adjuvant chemotherapy
and radiotherapy; notwithstanding a poor response to
surgery, this treatment approach remains the mainstay
of management.

Abstract
Mucoepidermoid carcinoma (MEC) is a rare primary
esophageal malignancy. It is characterized by poor
clinical recognition, pre-operative diagnostic challenges
and a lack of standardized therapeutic guidelines. We
report the clinicopathological features of a hitherto
unreported variant of esophageal MEC, sclerosing MEC
with “tissue eosinophilia”, in a mid-esophageal location
in a 51-year-old female. The diagnosis of the initial biopsy was challenging, because of the small size, poor
orientation and inadequate representation of the MEC
components. Recognition of the resectability of the
tumor prompted surgical resection and enabled a demonstration of the low grade foci containing intermediate cells, mucin pools and the hitherto undescribed
presence of stromal sclerosis and tissue eosinophils in
esophageal MEC. Heightened clinicopathological awareness of esophageal MEC facilitated a definitive diagnosis and patient management. Increased recognition and
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INTRODUCTION
Mucoepidermoid carcinoma (MEC) is the most common malignant neoplasm in the major and minor salivary glands[1]. It may also arise in other organs, including
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the bronchi, lacrimal sac, thyroid gland and, rarely, the
esophagus. While MEC is characterized by variable proportions of malignant squamoid, mucous and intermediate cells, several histopathological variants, including the
clear cell, oncocytic, sebaceous, spindle cell and psammomatous types, have been documented[2]. More recently, sclerosing MEC with an intense sclerosing pattern has
been documented[3]. In this subtype, some tumors may
also demonstrate an infiltrate of eosinophils, which have
been labelled “sclerosing MEC with eosinophilia”. Primary MEC of the esophagus is reported uncommonly,
accounting for less than 1% of all primary esophageal
cancers[4].
While the rarely described, sclerosing variant of
esophageal MEC has been reported in 4 patients[5], to
date, sclerosing MEC of the esophagus with “tissue eosinophilia” is undocumented in the literature. In reporting for the first time a primary esophageal sclerosing
mucoepidermoid carcinoma with “tissue eosinophilia”
(SMCE), we describe the clinicopathological features
and also compare and contrast the features of the index
tumor with those of other sclerosing esophageal MECs
in the world literature. In addition, the pathogenesis of
sclerosis and stricture formation in SMCE are discussed.

A

Figure 1 Clinical features. A: Contrast swallow with mid-esophageal stenosis;
B: Partially ulcerated annular tumor (arrows).

acterized by intercellular bridges, focal squamous pearls
and dyskeratotic cells, prominent apoptosis and brisk,
including atypical, mitotic activity. Intraepithelial neutrophilic aggregates and mucin pools were noted (Figure
2C). Intracytoplasmic and luminal mucin production was
confirmed on Southgate mucicarmine staining (Figure
2D). Rupture of the mucin pools and stromal extravasation of the mucin were noted. Discrete, separate glandular structures were not observed. In addition, there were
large areas of fibrosis, keloid-like sclerosis (Figure 2E),
desmoplasia and an inflammatory infiltrate composed of
a prominence of eosinophils (Figure 2A), neutrophils,
plasma cells and lymphoid aggregates. Perineurial invasion was observed, but lymphovascular invasion was
absent. The diagnosis of the sclerosing variant of mucoepidermoid carcinoma with “tissue eosinophilia” was
confirmed.

CASE REPORT
Clinical features
A 51-year-old Indian female presented to our institution with a 2 mo history of progressive dysphagia. She
was able to tolerate a soft diet on presentation. Barium
swallow revealed a malignant-appearing stricture in the
mid-thoracic region (Figure 1A). Endoscopic assessment
revealed an ulcerated lesion at 31 cm. Biopsy of the lesion demonstrated a mucoepidermoid carcinoma of the
esophagus. The tumor was deemed resectable on computed tomography scan, and the patient was found to be
medically fit for an esophageal resection. She was subjected to an exploration. Intra-operatively, tumor adherence to the descending aorta was noted. A 3-stage total
esophagectomy was performed by shaving the tumor off
the aorta, followed by performing a gastric pull-up and
esophago-gastrostomy in the neck. The tumor bed was
clipped with titanium clips. Our patient had an uneventful recovery post operatively and was referred to our local
oncology unit for further management.

DISCUSSION
Esophageal MEC occurs mainly in men in their sixth decades. Characterized by the predominant involvement of
the middle and lower thirds of the esophagus[6], the exact
micro-anatomic origins of these tumors are debatable.
The hypothesis that these tumors arise from the esophageal glandular or ductal epithelium[7] is supported by their
submucosal location, microscopic findings of normal
stratified squamous epithelium overlying the MEC[8] and
the common embryological derivation of esophageal and
salivary glands[6]. In contrast, the view of some authors,
that MEC arises through dysplasia in metaplastic surface
squamous epithelia, is supported by documented dysplastic alterations in the surface epithelium[5].
Sclerosing MEC, which was first described in 1987
in the salivary gland[9], is typified by its occurrence across
a wide age range and a male predilection. While intratumoral eosinophils and peripheral lymphoid aggregates

Pathological features
The resected esophagectomy specimen contained a fungating tumor that measured 52 and 70 mm in the crosssectional and longitudinal dimensions (Figure 1B). Luminal stenosis and mural thickening were noted in the area
of the tumor. A single serosal lymph node was identified.
Microscopic assessment confirmed an infiltrative tumor
that was composed of a variable admixture of squamoid
(Figure 2A), glandular (Figure 2B) and intermediate cells
(Figure 2C). High-grade foci demonstrated pleomorphic
solid islands of cells with a squamoid appearance char-
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A

B

D

Figure 2 Pathological features. A: Islands of malignant
squamoid cells with surrounding stromal eosinophils (arrow)
[hematoxylin and eosin (HE), × 480]; B: Glandular foci (HE,
× 480); C: Foci of intermediate (arrows) and clear cells and
of the cystically dilated mucinous component (HE, × 480); D:
Southgate mucicarmine stain demonstrating the luminal (arrows) and intracytoplasmic mucin (southgate mucicarmine, ×
480); E: Sclerotic stroma with keloid-like areas (arrows) (HE,
× 480).

C

E

are variable findings in sclerosing MEC, the widespread
and obliterative keloidal-type sclerosis sets it apart from
other sclerosing conditions in this location[2,3]. Sclerosing
MEC of the esophagus has been reported in 4 patients,
but sclerosing SMCE of the esophagus is unreported to
date. All reported sclerosing MECs and the index case
have mid-esophageal involvement, with variable proximal or distal extension in two patients. Dysphagia and
stenosing lesions were common findings in all patients.
While all reported tumors and the index case demonstrated stromal sclerosis, the exact etiopathogenesis of
this sclerosing phenomenon is unresolved. Some authors
have speculated that the sclerosing process is a bystander
effect [10], while others have suggested an ischaemic
pathomechanism[9]. In addition, the presence of extravasated mucin pools throughout the tumor underpins the
mucin extravasation theory that posits the temporal sequence of mucin extravasation, an associated inflammatory reaction and subsequent fibrosis[9,11]. More recently
eosinophils have been identified in sclerosing MEC of
the salivary and thyroid gland, in association with lymphocytic thyroiditis[12]. In the former location, a role for
immunoglobulin G4 (IgG4)-positive plasma cells has also
been proposed with pathogenetic extension to include a
role for IgG-4 related chronic sclerosing inflammation[13].
The exact etiology and pathogenesis of eosinophilic
infiltration of cancer in general, and MEC in particular,
remain unclear[10,14,15]. The neoplastic milieu contains
tumor-associated secretions and released factors that
orchestrate qualitative differences in inflammatory cells,
recruited stem cells and reparative angiogenic and stromagenic responses[14]. The regulation of the recruitment
of eosinophils in cancer is controversial. Some workers
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hypothesize an interplay of innate and adaptive immune
reactions, mainly those elicited by the cytokine activity of
T-helper 2 and mast cells[16,17]. Although “tumor-associated
tissue eosinophilia” (TATE) is defined as eosinophilic
infiltration of a tumor not associated with tumor necrosis or ulceration[18], some workers advocate that necrotic
foci within tumors release eosinophil-chemotactic factors[19], including eotoxin, a selective eosinophil chemoattractant, that mediates eosinophil recruitment [15-17].
Sclerosing MEC with eosinophilia of the thyroid gland is
associated with lymphocytic thyroiditis. In this setting, it
remains to be seen whether the eosinophils are part of an
auto-immune process or are tumor-induced. Fadare et al[3]
hypothesized that the stromal fibrocellular response was
characterized by a “temporal evolutionary spectrum”[3] in
which a predominance of inflammatory cells and sclerosis represented the early and late stages of the spectrum,
respectively. In the index esophageal MEC, ruptured
mucinous cysts, extravasation of mucin and an associated
inflammatory reaction were noted focally, but the sclerosing stromal response with eosinophils that intimately
associated with and surrounded the high-grade tumor
nests lacked stromal mucin when analyzed using routine
and special stains. Based on the theory of Fadare et al[3],
we hypothesized that, even within a single SMEC with
eosinophilia, including the index esophageal SMEC, the
“temporal evolutionary spectrum” applies, with mucin
being identified in the lower grade areas with less stromal
fibrosis, while mucin is absent in the densely sclerotic foci
with inflammatory cells, including eosinophils.
The relationship between TATE and prognosis is
debatable and varies in tumors within a single anatomical
location and in different locations[18,20-23]. Some authors
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not a usual finding[26]. Higher-grade tumors demonstrate
established features of squamous differentiation, including intercellular bridges and single cell keratinization[26].
Recognition of these squamoid and glandular components on endoscopic esophageal biopsies is critical for
the identification of the divergent squamoid and glandular differentiation. The identification of intermediate cells
may be an unrealistic expectation in small biopsies, and
histochemical mucin stains are not helpful in differentiating between MEC and adenosquamous cell carcinoma.
In the described extrasalivary MECs, advanced squamous
differentiation and pleomorphism of squamous, glandular and solid cell growth have been documented[2,3,5-7].
Helpful morphological features of MEC that may aid
their diagnostic distinction from adenosquamous carcinoma include the presence of mucin pools, extravasation
of mucin, intermediate cells and the deep location of the
tumor. While the absence of surface epithelial dysplasia
is a helpful diagnostic feature, its identification does not
exclude MEC. Because of the glandular and squamous
co-differentiation of MEC, immunohistochemical markers of glandular or squamous origins are not helpful in
the distinction. There is variable S100 protein staining in
salivary MEC[26]. However, S100 immunopositivity in an
esophageal tumor with glandular and squamous elements
may favor a mucous glandular origin and a diagnosis
of MEC. Technological and molecular advances have
advocated the role of fusion genes in the diagnosis and
prognosis of MEC from salivary and extrasalivary locations, including the uterine cervix[27]. MEC is typified by
a specific translocation, t(11;19) (q12;p13), which results
in the fusion of the MECT1 and MAML2 genes. The
CRTC family includes 3 human genes: CRTC1 (MECT1),
CRTC2 at 1q21 and CRTC3 at 15q26. MAML2 (mastermind-like 2) is a 125kD protein that is involved in
Notch signaling pathways[28]. The incidence of this fusion varies, but more than 50% of MEC demonstrate
MECT1-MAML2 fusion. Other fusions include MECT1MAML2 and CRTC3-MAML2. MECT1-MAML2 fusion
transcript is present less frequently in high-grade than in
low- or intermediate-grade tumors and may be regarded
as a diagnostic and prognostic biomarker for MEC. Gene
fusion studies were not undertaken in the index case.
In the index case, not only were glandular and squamoid components identified in the initial biopsy, but solid
cellular nests with focal intracytoplasmic mucin production were also observed. Intermediate cells, however,
were absent. In the resected tumor, the absence of adjacent surface epithelial dysplasia, spectrum of low intermediate and high grade features, focal representation of
intermediate cells, mucinous pools, extravasated mucus
and focal S100 protein immunopositivity supported the
diagnosis of esophageal MEC. In addition, the presence
of stromal sclerosis with foci of keloid-like sclerosis and
eosinophils facilitated the definitive diagnosis.
In common with the reported outcome of MEC, radiation and chemotherapy are not highly effective as adjunctive therapies in the management of MEC in the sali-

have demonstrated an association between TATE and
advanced patient age in laryngeal carcinoma, stromal
invasion in advanced clinical stage oral squamous carcinoma[22] and an association among specific histopathological carcinoma subtypes [24]. TATE has also been
associated with variable patient survival outcomes[20-23].
The prognostic significance not only of eosinophils but
also of the sclerosis in SMEC is poorly elucidated. This
is mainly a function of the rarity of MECs with these
histomorphological attributes[3]. Urano et al[10] suggested
that the eosinophilic infiltrate in SMEC was responsible
for the stromal fibrosis and the decrease in the epithelial
component. The former was attributed to the impact of
eosinophils on transforming growth factor (TGF)-β1accelerated synthesis of DNA by fibroblasts. Additionally, eosinophils produce angiogenic factors, including
vascular endothelial growth factor, fibroblast growth
factor-2 and TGF-α, that induce stromal neovascularization[10,23]. Eosinophils influence interleukin-4-mediated tumor destruction in mice[25]. It remains debatable whether
eosinophils in cancers, including in the index SMEC,
represent part of the host’s immunosurveillance armamentarium against the tumor or whether they promote
cancer growth by immunoregulation and remodeling of
the stromal-epithelial interface[23].
The main diagnostic hurdles include diagnostic confirmation and distinction of MEC from adenosquamous
carcinoma. Because esophageal MEC is not recognizable
as a distinct entity clinically, esophageal biopsy and histopathological appraisal are the gold standard for diagnosis.
In a review of 20 patients with esophageal MEC diagnosed over a 20 year period, Chen et al[6] demonstrated
a 100% false pre-operative diagnoses; 18 were misdiagnosed as squamous cell carcinoma, and the remaining 2,
as adenosquamous carcinoma. The ductoglandular origin
and deeper submucosal location of MEC pose challenges
to endoscopic sampling, adequate tumor representation
and the interpretation of the architectural and cellular
features. Diagnostic difficulties are attributed to poor
attention to the exact anatomic location of the tumor,
surface epithelial dysplastic alterations and the range of
terminology encompassing tumors that contain squamous and glandular elements. A proposal that tumors
with squamous and glandular differentiation be labelled
“squamous cell carcinoma with prominent mucin-secreting components” does not address the histogenesis of
the tumors. In addition, the understanding and management of esophageal MEC has been stymied by the rarity
of reported cases. Grouping tumors as “squamous cell
carcinoma with prominent mucin-secreting components”
will not address these shortcomings.
The challenges associated with the distinction between adenosquamous carcinoma and MEC are multiple
and emerge mainly in the context of salivary glands.
In the low-grade component of MECs of the salivary
gland, squamoid foci are characterized by nests of cells
with a stratified morphology[26]. Intercellular bridges are
inconspicuous, and keratinization or keratin pearls are
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vary glands[29]. It is thus not surprising that the response
to radiation and chemotherapy in the esophagus is poor
or that the prognosis for this tumor remains dismal[30].
Therefore, surgery remains the best option for a reasonably improved survival in a patient who is physically fit
enough to withstand an esophagectomy[31]. In an attempt
to appraise independent prognostic factors influencing
survival, Chen et al[6] reviewed 36 patients with MECs of
the esophagus over a 20-year period in their institution.
Their findings were as follows: most tumors occurred in
the middle third of the thoracic esophagus; the median
length of the tumor was 5.0 cm; 22% had lymph node
metastases; the median survival time was 29 mo; and the
5-year survival rate post-resection was 25%. The median
survival time was higher in patients without lymph node
metastases compared to those with lymph node metastases. The median survival was also higher in patients who
underwent a radical operation compared to those who
had a palliative procedure. The age, gender, length of tumor, location of tumor and post-operative radiotherapy
did not show a statistically significant correlation with
prognosis.
In conclusion, primary MEC of the esophagus, including the sclerosing variant, is rarely reported, but sclerosing MEC with “tissue eosinophilia” has never been
reported in this location. The rarity of this situation has
precluded a thorough understanding of esophageal MEC.
While the deeper, submucosal location of the tumor
poses challenges in diagnostic sampling to adequately
represent the spectrum of histopathological features, a
heightened recognition of MEC in this location is also
necessary to distinguish MEC from squamous carcinoma,
adenocarcinoma or adenosquamous carcinoma. This
distinction has therapeutic implications. Based largely on
past experience managing tumors in the salivary gland,
MEC is characterized by a poor response to adjuvant
chemotherapy and radiotherapy; notwithstanding a poor
response to surgery, this procedure remains the mainstay
of management. Heightened clinicopathological recognition of the occurrence of MEC in the esophagus and
fastidious reporting of the clinicopathological profiles
of additional cases are pivotal, not only to facilitate improved understanding of the biological features of this
tumor in this location but also to supplement the global
diagnostic and management approaches to esophageal
MEC, including rare variants.

coepidermoid carcinoma, stromal sclerosis and increased eosinophils.
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Imaging diagnosis

Barium swallow demonstrated a malignant-appearing stricture in the midthoracic region.
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The features of a sclerosing mucopepidermoid carcinoma with “tissue eosinophilia” on routine haematoxylin and eosin-stained sections, that encompassed
squamoid, glandular and intermediate cells in a sclerosing stromal background
rich in eosinophils was supported by positive Southgate mucicarmine demonstration of intracytoplasmic and luminal mucin production.

Treatment

A 3-stage total oesophagectomy that included shaving the tumour of the aorta,
performance of a gastric pull-up and oesophago-gastrostomy in the neck, was
undertaken.

Related reports

Oesophageal mucoepidermoid carcinoma must be differentiated from adenosquamous carcinoma. The ductoglandular origin and deep submucosal
location of the oesophageal mucoepidermoid carcinoma poses challenges to
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Laparoscopic segmental colectomy for colonic
lymphangiomas: A definitive, minimally invasive surgical
option
Chang-Hua Zhuo, De-Bing Shi, Min-Gang Ying, Yu-Fan Cheng, Yu-Wei Wang, Wen-Ming Zhang, San-Jun Cai,
Xin-Xiang Li
dominal pain; colonoscopy, abdominopelvic computed
tomography and endoscopic ultrasonography (EUS)
revealed enlarged cystic masses at the ascending colon. In another 40-year-old man, colonoscopy and EUS
revealed an asymptomatic lobulated cystic mass with
four small sessile polyps at the sigmoid colon. Both
patients underwent laparoscopic segmental colectomy.
Both masses were histologically confirmed as cystic
lymphangiomas, and the patients were discharged
without complications. The management of colonic
lymphangioma depends on the individual situation;
close surveillance or endoscopic therapy may be appropriate for asymptomatic lesions smaller than 2.5 cm
in diameter. Surgical intervention can be considered for
larger lesions or in patients who develop complication
risks. Laparoscopic segmental colon resection may be
recommended to excise relatively large submucosal lesions because it is a definitive, minimally invasive intervention with a fast postoperative recovery.
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Core tip: We herein present two unusual cases of colonic cystic lymphangiomas that required surgical intervention. Both patients underwent laparoscopic segmental
colectomy and had uneventful postoperative recoveries
with confirmed histopathological diagnoses. This minimally invasive approach is an attractive alternative for
rare benign malformation cases.

Abstract

Original sources: Zhuo CH, Shi DB, Ying MG, Cheng YF, Wang
YW, Zhang WM, Cai SJ, Li XX. Laparoscopic segmental colectomy for colonic lymphangiomas: A definitive, minimally invasive
surgical option. World J Gastroenterol 2014; 20(26): 8745-8750

Colonic lymphangioma is an unusual benign malformation. We herein describe two cases. A 36-year-old
woman was admitted with one year of intermittent ab-
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A

INTRODUCTION
Cystic lymphangiomas occur most often in the head, neck,
trunk and extremities of children and young adults. Intraabdominal lymphangiomas, which mostly originate from
the mesentery and retroperitoneum, are rare and account
for fewer than 5% of all lymphangiomas[1-3]. The actual
incidence of lymphangiomas in the colon or rectum is unclear. Stout[4] reported 4 lymphangiomas among 292 (1.4%)
colorectal neoplasms, but as endoscopic examination has
become more widespread, colonic lymphangiomas have
been reported more frequently[5]. Most colonic lymphangiomas are asymptomatic and do not require treatment,
but resection is necessary in some specific situations. We
herein describe two cases of colonic lymphangiomas
treated using laparoscopic segmental bowel resection and
we review the relevant medical literature.

B

CASE REPORT
First case: laparoscopic segmental resection of the
ascending colon for a cystic lesion with a fast growth
speed
A 36-year-old female patient visited our department with
a one-year history of mild intermittent abdominal pain at
the right lower quadrant. Five years prior, she had been
examined at a local hospital with a complaint of chronic
constipation; at the time, colonoscopy revealed a 1.5 cm
× 1.0 cm submucosal cystic mass at the ascending colon.
The patient received conservative management coupled
with endoscopic yearly follow-up, and the cystic lesion
had recently become enlarged. There was no significant
family history or other medical history. The patient was
170 cm in height and weighed 65 kg (BMI, 22 kg/m2);
the ASA grade was 1. She appeared well, and physical examination revealed no remarkable abdominal abnormalities. Laboratory tests, including those measuring tumour
markers (CEA, CA125 and AFP), were all within normal
limits. Radiographies of the chest and abdomen were
normal. Colonoscopy revealed a round, semi-transparent
submucosal lesion with a gentle slope and smooth surface at the middle ascending colon (Figure 1A). An abdominopelvic computed tomography (CT) scan showed
a 4 cm × 4 cm sized, low-density, non-enhancing cystic
mass located submucosally at the ascending colon (Figure
2). Endoscopic ultrasonography (EUS) (EUS2000, Olympus, Japan) revealed a 3.9 cm × 3.5 cm lesion visible as
an echo-free cyst in the third (submucosal) layer without
blood flow. The lesion had a positive cushion (pillow)
sign (Figure 3A). The patient underwent laparoscopic
segmental resection of the ascending colon.
In brief, five ports were made, with two 12 mm and
three 5 mm cannulas placed as previously described[6].
The ascending mesocolon was mobilised using a lateral-
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Figure 1 Endoscopic findings for the two cases. A round, semi-transparent
and wide-based submucosal lesion at the ascending colon in Case 1 (A) and
a sharply marginated, lobular submucosal lesion at the sigmoid colon in Case
2 (B) with gentle slopes and smooth surfaces are noted. Left bottom of Figure
1A shows that when the patient's position was altered, the shape of the mass
changed and was fluctuant on palpation.

A

[A]

[R]

[L]

[P]

B

[A]

[R]

[L]

[P]

Figure 2 Abdominopelvic computed tomography scan for Case 1 revealed
a cystic mass (indicated by white arrow) located at the ascending colon,
which was visible in a non-contrast scan (A) and was not enhanced after
the arterial phase (B). A: Anterior; R: Right; L: Left; P: Posterior.
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A

B

Figure 3 Endoscopic ultrasonography images of the two cases obtained using a catheter EUS probe. A: Elevated lesions as echo-free, homogenous cysts in
Case 1 (frequency 6 MHz); B: Multiple septal walls (indicated by white arrows) in Case 2 (frequency 12 MHz); EUS revealed that both lesions were located in the third
(submucosal) layer.

A

B

Figure 4 Histopathological examination of the two cases after hematoxylin and eosin stain (at × 40 magnification for low power field images). A: Case 1
revealed a dilated submucosal cyst lined with a single layer of endothelial cells [left bottom, hematoxylin and eosin (HE) stain, × 200]; B: Case 2 displayed lymphatic
vessels of varied sizes, which were covered by a flattened layer of lymphatic epithelium. The smooth muscle layer of the vessels is also noted (right bottom, HE stain,
× 400).

to-medial approach. The ileocolic pedicle was resected,
and the right flexure taken down. The ascending colon
was freed and the specimen was extracted through an incision extended from the supraumbilical port site. A segment of involved colon approximately 6-7 cm in length
was resected and an side-to-side anastomosis was accomplished extracorporeally using a linear-cutter (Proximate®,
Ethicon Endo-Surgery, Cincinnati, OH, United States).
The patient had an uneventful recovery and was discharged seven days post-operation. Pathological analysis
identified the mass as a submucosal macrocystic lymphangioma (Figure 4A). Annual endoscopic follow-up for 3
years was recommended for the patient.

dominal CT did not show significant abnormality due to
bowel flatulence. Colonoscopy revealed that in addition
to four sessile polyps ranging from 0.3 to 0.5 cm in diameter, the patient had an extra 3.0 cm × 3.5 cm lobular
submucosal lesion located 20-25 cm above the anal verge.
The lesion colour did not differ from that of the surrounding normal mucosa, and there were no ulcerations
or erosions on the smooth surface (Figure 1B). Endoscopic ultrasonography (EUS2000, Olympus, Japan) revealed multiple internal submucosal septa (Figure 3B). In
order to remove the section affected by the cystic lesion
and polyps, the patient underwent laparoscopic segmental
sigmoidectomy. In brief, five ports were made with two
12 mm and three 5 mm cannulas placed as previously
described[7]. The inferior mesenteric artery was identified
and resected. The descending and sigmoid mesocolon
was mobilised, and the specimen was extracted through
an incision extending from the suprapubic port. A segment of sigmoid colon, approximately 8 cm in length,
was resected extracorporeally. The distal colon was reintroduced into the abdominal cavity after the anvil of the
circular stapler was introduced and fixed inside. Pneumoperitoneum was reestablished and a double-stapled
anastomosis between the distal colon and the proximal

Second case: laparoscopic segmental sigmoidectomy
for the cystic mass with concurrent polyps
A 50-year-old male patient with a history of type 2 diabetes mellitus was admitted for an incidental finding of
a lobulated cystic mass at the sigmoid colon. The patient
had a history of colorectal polyps and had undergone
endoscopic polypectomy 2 years prior. He was asymptomatic and appeared well with a BMI of 22 kg/m2 and
ASA grade 2. Blood chemistry and normal tumour maker
(CEA, AFP, CA50 and CA125) tests were normal. Ab-
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lesions[5]. Both of the cases described here underwent
these routine diagnostic modalities, which revealed the
characteristic features mentioned above.
Management of colonic lymphangiomas is dependent on their size, growth speed, symptoms and degree
of suspected malignancy[17]. Malignant transformation
of colonic lymphangiomas does not occur[11]. Therefore,
close endoscopic surveillance can be considered and
spontaneous resolution may occur[13,23]. With respect to
sclerotherapy for lymphangiomas, agents such as Bleomycin, sodium tetradecyl sulphate, or OK-432 (lyophilised
incubation mixture of group A streptococcus pyogenes
of human origin) are routinely used. Macrocystic lesions,
but not microcystic lesions, respond well to OK-432 injections[24]. Most of the reported cases of lymphangioma
have occurred in the head and neck of children[1,25-27].
To the best of our knowledge, the use of endoscopic
sclerotherapy to treat colonic lesions has not previously
been reported. The complications resulting from the use
of this therapy, which include local infection, perforation
and bleeding, should be considered[28]. Other non-surgical
therapy, including steroids, fibrin glue, or Ethibloc, has
not been established as superior to surgery[29,30].
Colonic lymphangioma can be complicated by concurrent colon cancer or adenoma[12]. The mass might
form secondarily as a result of lymphatic obstruction
and inflammatory processes due to various causes[13,30-32].
Additionally, the potential to grow and invade adjacent
structures introduce risks of life-threatening complications[17], and, as a result, surgical interventions may be
required. In the current cases, they were implicated to
surgical intervention for the reason of relatively large and
fast growing lesion or lesion with concurrent polyps.
Endoscopic resection has been recommended for
intraluminal tumours with a maximum diameter 2.5 cm
or smaller[12,21]. Matsuda et al[12] reviewed 279 Japanese
cases of colorectal lymphangiomas. Of them, 104 (37.4%)
patients underwent endoscopic resection. Removing the
entire lesion as completely as possible, rather than using
mere puncture and drainage, was the most important factor for reducing the risk of recurrence[20,33-35].
In 1996, Kenney et al[36] reported the first case of
laparoscopic excision of a cystic lymphangioma from the
mesentery of the proximal jejunum. Ryu et al[37] reported
two cases of huge mesenteric cystic lymphangioma (13
and 11 cm in diameter), both of which were treated laparoscopically, with partial aspiration of the cysts using a
spinal needle. Hoffmann et al[38] reported a 4.5 cm cystic
lesion in the cecal region. The cyst, including its base and
a portion of the colon, was resected laparoscopically.
However, these cases were all lymphangiomas originating from the mesentery, which is the most commonly
involved intra-abdominal site[20].
In both of our cases, it was difficult to find the masses laparoscopically because they were located at the submucosal layer. Additionally, both masses were relatively
large and could not be removed either laparoscopically
or endoscopically while preserving the involved colon. It

rectal stump was accomplished intra-abdominally. An uncomplicated postoperative recovery was achieved, and the
patient was discharged at the sixth day post-operation.
The pathologic features were diagnostic of macrocystic
lymphangioma (Figure 4B). Annual endoscopic follow-up
for at least 3 years was recommended.

DISCUSSION
Lymphangioma may be developmentally malformed or
malpositioned lymphatic tissue, and, though its exact
aetiology remains unclear, genetic abnormalities might
also play a role[8]. We herein discuss the pathology, diagnostic modality and treatment options for this unusual
lymphatic malformation of the colon based on the cases
described above.
Macroscopically, colonic lymphangiomas can be classified as one of the following three types: simple (capillary), cavernous and cystic. The cystic type is the most
frequently reported[5]. Cystic lymphangiomas are yellow,
greyish, or yellow-pink in colour, and they often appear
as multiple cysts or spongy masses with cavities containing watery or milky fluids[9]. Cystic lymphangiomas may
be classified into microcystic, macrocystic, and mixed
subtypes according to the cyst volume (2 cm3 is used as
the cutoff value)[10]. Both of our cases were classified as
colonic macrocystic lymphangioma. Microscopically, as
shown in Figure 4, the macrocystic mass is characterised
by thin-walled spaces, which are frequently surrounded
by lymph and/or lymphocytes, and is lined by flattened
endothelium. The mass is also situated in close proximity
to collagenous elastic tissue and smooth muscle[11].
Colonic lymphangiomas usually present as submucosal polypoid lesions without any symptomatic presentation. Some patients may experience episodic constipation
with vague abdominal distress, diarrhea or other nonspecific symptoms[9,12]. Haemorrhage or anaemia[13,14] and
protein-losing enteropathy[5,15] are always associated with
surface ulceration or erosion. Acute abdomen obstruction of the volvulus, intussusceptions and bowel may occur when a mass is sufficiently enlarged[16-18]. Abdominal
pain may mimic acute appendicitis[12,19].
Most colonic lymphangiomas are preoperatively
diagnosed as submucosal tumours using colonoscopy,
which is the most commonly used diagnostic modality.
Lymphangioma appears as a well-defined, submucosal
cystic lesion, typically with a smooth, pinkish, translucent surface[20]. Endoscopic ultrasonography is useful for
diagnosing colonic lymphangioma. When using EUS,
the characteristic features of colonic lymphangioma are
lesions localised at the submucosal layer with a homogenous echo pattern and multilocular cysts that are echofree or contain septal structures[21]. Endoscopic aspiration
for cytology evaluation or biopsy often has no diagnostic
value and may result in an efflux of lymphatic fluid[20] or
even local infection[22]. Abdominal CT may detect nonenhancing submucosal cystic masses and can be recommended to rule out coexisting intraperitoneal co-morbid
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is critical to preoperatively identify and locate masses using endoscopic staining[39]. According to our experience,
neither technique makes it challenging nor time consuming to remove the specimen and facilitate anastomosis
with a small incision (approximately 4 cm in length).
Compared to traditional open approaches, laparoscopic
surgery has various advantages, including less intraoperative blood loss, decreased postoperative pain, a shorter
hospital stay, minimal scarring, and a faster return to
normal activities[40].
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for ulcerative early gastric cancer
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because of the risks associated with their heart conditions. The endoscopic submucosal tunnel dissection
salvage technique procedures described in these cases
were performed under conscious sedation, and were
completed within 30 min. The complete en bloc resection of EGC using endoscopic submucosal tunnel
dissection salvage technique was possible with a free
resection margin, and no other complications were
noted during the procedure. This is the first known report concerning the use of the endoscopic submucosal
tunnel dissection salvage technique salvage technique
for treatment of ulcerative EGC. We demonstrate that
endoscopic submucosal tunnel dissection salvage technique it is a feasible method showing several advantages over endoscopic submucosal dissection for cases
of EGC with fibrosis.
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Core tip: The fibrosis found in ulcerative early gastric
cancer (EGC) has been an obstacle to successful endoscopic submucosal dissection (ESD). This report demonstrates the first use of the endoscopic submucosal
tunnel dissection (ESTD) salvage technique for treatment of ulcerative EGC with fibrosis. ESTD involves the
use of an endoscopic cap under the tunnel flap, which
enables a clear view of the submucosal dissection line,
making it easier than conventional ESD to resect an
EGC lesion without complication. Therefore, the ESTD
salvage technique has several advantages for resection
of EGC with severe fibrosis due to previous ESD or severe ulceration.

Abstract
Endoscopic submucosal dissection is an effective treatment modality for early gastric cancer (EGC), though
the submucosal fibrosis found in ulcerative EGC is an
obstacle for successful treatment. This report presents
two cases of ulcerative EGC in two males, 73- and
80-year-old, with severe fibrosis. As endoscopic ultrasonography suggested that the EGCs had invaded the
submucosal layer, the endoscopic submucosal tunnel
dissection salvage technique was utilized for complete
resection of the lesions. Although surgical gastrectomy
was originally scheduled, the two patients had severe
coronary heart disease, and surgeries were refused
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A

INTRODUCTION
Early gastric cancer (EGC) is defined by gastric carcinomas confined to the mucosa or submucosa regardless of
the presence of regional lymph node metastases[1]. Endoscopic submucosal dissection (ESD) is an effective treatment modality for EGC, though the fibrosis found in
ulcerative EGC has been an obstacle to successful treatment[2,3]. A recent study demonstrated that the severity of
endoscopic submucosal fibrosis correlated with lower en
bloc resection rates and incomplete resection[2]. Following
the publication of a report detailing the use of peroral
endoscopic myotomy to treat achalasia[4], an endoscopic
submucosal tunnel dissection (ESTD) method has been
described for the treatment of submucosal tumors in the
esophagus and gastric cardia[4-6]. In two cases reported
here, the ESTD salvage technique was used to overcome
the procedural limitations associated with fibrosis. These
cases represent the first report in which ESTD was used
to treat ulcerative EGC with fibrosis.

B

CASE REPORT

Figure 1 Endoscopic images. A: Ulcerative early gastric cancer on the anterior wall of the proximal antrum; B: Radial endoscopic ultrasonography revealed
an irregular heterogeneous hypoechoic lesion with smooth tapering in the third
layer of the gastric wall with indication that the cancer had invaded the superficial submucosal layer (arrow).

Case 1
A 73-year-old asymptomatic man was referred to our
hospital for the treatment of EGC detected by esophagogastroduodenoscopy in a local clinic. Upper endoscopy
revealed an ulcerative lesion, 30 mm in diameter, covered
with a white coat and partial erythema on the anterior
wall of the proximal antrum. The surrounding mucosa
was irregular and slightly elevated (Figure 1A). The patient was diagnosed with type Ⅲ EGC that included a
depressed lesion in the center with swollen surrounding mucosa. Radial endoscopic ultrasonography (EUS)
(GF-UCT 240; Olympus Co., Tokyo, Japan) revealed an
irregular heterogeneous hypoechoic lesion with smooth
tapering in the third layer of the gastric wall and indicated that the EGC had invaded the submucosal layer
(Figure 1B). No lymph node enlargement was observed
around the stomach by EUS or abdominal computed
tomography. ESD was not indicated due to invasion of
the EGC above the submucosal 1 layer, as determined
by esophagogastro-duodenoscopy and EUS. As the patient also suffered from severe coronary heart disease,
the scheduled surgical gastrectomy was refused because
of the risks associated with his condition. Therefore, an
endoscopic resection was proposed as an alternative and
performed following the patient’s informed consent.
For the endoscopic procedure, propofol was administered intravenously to induce sedation, and supplemental
oxygen (2 L/min) was administered nasally throughout
sedation. Additional propofol was used to maintain anes-

thesia, and cardiorespiratory function was monitored during the 30-min procedure. ESTD was performed using
carbon dioxide insufflation. Severe fibrosis was revealed
with an ESD endoscope (GIF-Q260J; Olympus Co.). A
submucosal injection with saline and sodium hyaluronate
into the EGC lesion failed to induce mucosal elevation.
Therefore, the ESTD salvage technique (Figure 2) was
used for resection of the EGC. For this procedure, marking dots were placed on the surrounding EGC using
argon plasma coagulation (APC-300; ERBE Elektromedizin, Tübingen, Germany), and markings for the tunnel
gate were placed 4 cm from the proximal side of the lesion. A solution of saline and sodium hyaluronate with
diluted epinephrine and indigo carmine was injected into
the submucosal layer of the tunnel area and surrounding
the EGC lesion to raise the mucosal layer. The tunnel
gate was incised with a hook knife (Olympus Co.) and a
circumferential incision around the lesion, excluding the
tunnel side, was performed. The hook knife was inserted
through the tunnel gate for direct dissection of the EGC
following confirmation of the lesion margin. A standard
water-jet endoscope cap (D-201-11804; Olympus Co.)
was used to facilitate hook knife dissection below the
tunnel flap and EGC lesion. The resected lesion was removed completely from the muscle layer, and the overlying tunnel mucosal flap from the tunnel gate to the lesion
was also removed (Figure 3). A complete en bloc resection
was successfully performed with no adverse events.
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Figure 2 Key procedures of the endoscopic submucosal tunnel dissection salvage technique. A: An area surrounding the early gastric cancer (EGC) lesion
and tunnel gate is marked with argon plasma coagulation; B: A solution containing saline and sodium hyaluronate with diluted epinephrine and indigo carmine is injected into the submucosal layer around the EGC lesion and tunnel area; C: A hook knife is used to make an incision at the tunnel gate and a circumferential incision
surrounding the lesion; D: A tunnel dissection of the EGC lesion is made with a hook knife and an endoscopic submucosal dissection cap; E: The EGC margin is confirmed and the lesion is directly dissected; F: The resected lesion and the overlying tunnel mucosae are removed without clipping.

The histopathology of the excised tissue indicated a
well-differentiated tubular carcinoma that was defined
as an intestinal type according to Lauren’s classification.
The tumor measured 30 mm × 27 mm, and invasion was
determined to be up to the muscularis mucosae (pT1a)
(Figure 4). Lymphatic, venous, and perineural invasion was not evident, and the removed tissue had a free
resection margin with no lateral or deep invasion. An
esophagogastroduodenoscopy performed three months
after the operation showed no significant findings other
than some scarring as a result of the ESTD. Examination of a biopsy specimen of the resection scar showed
no remnants of the tumor. The patient had no evidence
of cancer recurrence after one year and is scheduled for
periodic checkups.

sent for an ESTD procedure. A complete en bloc resection
was completed by the same endoscopist using a similar
method as described in case 1, and there were no adverse
events. The histopathology of the resected tissue indicated a well-differentiated tubular carcinoma of an intestinal type according to Lauren’s classification. The EGC
measured 27 mm × 15 mm in size with invasion to the
muscularis mucosae (pT1a). There was a free resection
margin with no lymphatic, venous, or perineural invasion.
Esophagogastroduodenoscopy performed six months
after the procedure showed no significant findings other
than the scar from ESTD. The patient is scheduled for
follow-up in an outpatient clinic.

Case 2
An 80-year-old man was admitted to our hospital for
the treatment of EGC that was detected in a local clinic.
Esophagogastroduodenoscopy showed an ulcerative
EGC lesion 30 mm in diameter on the anterior wall of
the distal antrum. The patient underwent radial EUS,
which revealed an irregular hypoechoic lesion that appeared to invade the submucosal layer. This patient also
refused surgical gastrectomy due to a coronary heart
problem. Upper endoscopy showed ulcerative EGC with
severe fibrosis. After explaining the risks associated with
endoscopic resection, the patient provided informed con-

ESD is gaining recognition as the preferred treatment
option for EGC[7]. Nevertheless, fibrosis accompanying
large ulcerative EGC remains an obstacle to successful
ESD, resulting in a difficulty in achieving complete and en
bloc resection[2,3,8]. To overcome these limitations, we used
an ESTD salvage technique to treat EGC with features
that exceeded the expanded indications for ESD.
When performing an ESTD, the endoscopist must
create the tunnel gate on the proximal side of the lesion.
Hence, ESTD can be performed on the body or antrum
along the greater curvature side of the stomach. There
is currently no consensus concerning the distance of the
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Figure 3 Endoscopic submucosal tunnel dissection salvage technique. Endoscopic images showing; A: Marking of the surrounding the early gastric cancer (EGC)
lesion and tunnel gate; B: Submucosal injection and incision of the tunnel gate; C: Initiation of tunnel dissection from tunnel gate; D: Tunnel dissection with hook knife
and an endoscopic submucosal dissection cap; E: Direct dissection of EGC; F: En bloc resection.

A

B

Figure 4 Histopathology findings. Hematoxylin and eosin staining of a biopsy sample (case 1) revealed the presence of a well-differentiated tubular carcinoma
invading the muscularis mucosa (arrow) (magnification × 100) (A) and lesion was composed of predominantly discrete glands with pseudostratified hyperchromatic
nuclei and some fused glands (magnification × 200) (B).

could exceed these criteria before the procedure due to
invasion above the submucosal 1 layer, gastrectomy was
recommended as the preferred treatment option. However, this treatment was refused by both patients, and the
amount of observed fibrosis indicated that a complete
en bloc resection was unlikely using the standard ESD
method. Therefore, the ESTD salvage technique was
performed, with favorable results. Although the EUS indicated invasion of the submucosal layer, histopathology
revealed the invasion was only to the muscularis mucosae
(pT1a). It is possible that previous biopsies may have induced ulceration and fibrosis, which appeared as an invasion of the submucosal layer on EUS.
The use of ESTD to treat EGC has several advantages over ESD. First, it is easier to establish a safety margin when complete en bloc resection is difficult to perform

tunnel gate from the proximal side of the lesion. In the
cases reported here, the tunnel gate was placed 4-5 cm
from the proximal side of the EGC, as previously described[5]. However, we suggest that a distance of 2-3 cm
from the proximal side may produce a sufficient submucosal tunnel to treat EGC.
The use of ESTD to remove EGC has limited indications, such as EGC with severe fibrosis due to previous
ESD or severe ulceration, and achievement of a sufficient
resection margin because of submucosal invasion. In the
present cases, ulcerative EGC with severe fibrosis was
confirmed, and submucosal invasion was suspected from
preoperative EUS. Current indications for ESD based on
the criteria of Gotoda et al[9] include an ulcerative mucosal EGC < 3 cm in diameter or a submucosal 1 invasion
depth of the EGC ≤ 3 cm. As the EGC in our patients
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perform in large ulcerative early gastric cancer due to fibrosis and this report
describes the first known use of endoscopic submucosal tunnel dissection to
complete en bloc resection for ulcerative early gastric cancer with fibrosis.

due to severe fibrosis or when submucosal invasion is
suspected. Second, the higher risk of bleeding that is associated with severe fibrosis can be prevented. As the
dissection in ESTD is parallel to the lesion, the vessels
are exposed, allowing easier control of bleeding. In addition, ESD can be a time-consuming and technically
difficult procedure if the resected mucosa cannot be
pulled up and the resection line cannot be fully seen. In
ESTD, the endoscopic cap under the tunnel flap enables
a clear view of the submucosal dissection line, making it
easier to resect an EGC lesion and shortening the overall
procedure time. Despite the severe fibrosis in the present
cases, the ESTD procedures were performed within 30
min. Although general anesthesia has been used to perform ESTD, conscious sedation sufficed in these cases.
However, further research is required to assess the safety
and effectiveness of the ESTD salvage technique for
resection of EGC due to the limited number of patients
and short follow-up time of cases using this procedure.

Peer review

In this case report, endoscopic submucosal tunnel dissection was used to treat
two cases of ulcerative early gastric cancer with submucosal fibrosis that were
not suited for treatment by conventional endoscopic submucosal dissection.
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malignant findings. The patient underwent laparoscopic
distal gastrectomy with D2 lymph node dissection. The
surgical specimen revealed that the mucosal layer was
completely replaced with regenerative epithelium without cancer cells.
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Core tip: We present a case of Borrmann type Ⅱ gastric
cancer undiagnosed by three repeat endoscopic biopsies with multiple specimens due to necrosis and superficial regenerative epithelium. When endoscopic and
ultrasonography findings highly suggest malignancy,
operation or surgical biopsy should be considered.
Original sources: Hur J, Chang JH, Kim BK, Ko HY, Lee JH,
Kim SJ, Song MA, Kim TH, Kim CW, Han SW. Undiagnosed
Borrmann type Ⅱ gastric cancer due to necrosis and regenerative epithelium. World J Gastroenterol 2014; 20(28): 9621-9625
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i28/9621.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i28.9621

Abstract
Endoscopic biopsy is essential to the proper diagnosis
and treatment of gastric cancer. Unfortunately, the
results of endoscopic biopsy are not always the same
as what is expected based on gross endoscopic findings. The results of endoscopic biopsy can be negative
for malignancy in Borrmann type Ⅳ advanced gastric
cancer (AGCa) or gastric lymphoma. However, in the
case of type Ⅱ AGCa, repeated biopsies negative for
malignancy have not been reported. A 49-year-old
male patient underwent esophagogastroduodenoscopy three times due to large gastric ulcer suspected
to be Borrmann type Ⅱ cancer. However, three repeat
endoscopic biopsies with multiple specimens showed
necrosis and superficial regenerative epithelium without

WCCR|www.wjgnet.com

INTRODUCTION
Endoscopic examination and biopsy are the cornerstones
of the detection of gastric cancer[1]. Endoscopic biopsy
has high sensitivity, with specificity[2]. The accuracy of
biopsy can be increased by multiple-specimen collection
and repeated performance[3]. In rare cases, endoscopic
biopsies cannot reveal malignancy in patients with gastric
cancer. Certain instances of Borrmann type Ⅳ advanced
gastric cancer (AGCa) and gastric lymphoma are not revealed by endoscopic biopsy[4-6]. However, in the case of
type Ⅱ AGCa, repeated biopsies negative for malignancy
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Figure 1 Esophagogastroduodenoscopy and endoscopic ultrasonography findings. A, B: Initial esophagogastroduodenoscopy (EGD) finding. A 2 cm x 2 cmsized, deep round ulcer, with an elevated thick and fused mucosal fold at the greater curvature side of the lower body; C, D: EGD finding three weeks later. The gastric
ulcer was still noted, without discernible change. Some regenerating tissue was found at the ulcer base; E, F: EGD and ultrasonography (EUS) findings three months
later. EGD still showed a large ulcer that had not grossly changed since the last EGD. On EUS, the mucosal, submucosal and muscular layer of the stomach were
involved in the ulcerative lesion, and the serosa was focally abutted.

have not been reported. Herein, we report a case of Borrmann type Ⅱ gastric cancer undiagnosed by three repeat
endoscopic biopsies with multiple specimens and discuss
the underlying reasons.

sized, deep round ulcer, with an elevated thick and fused
mucosal fold at the greater curvature side of the lower
body, was found (Figure 1A and B). This large ulcer was
suspected to be Borrmann type Ⅱ gastric cancer or, less
likely, a benign gastric ulcer. Eight biopsy specimens were
obtained at the margin of the ulcer and base. Abdominal computed tomography (CT) was performed, which
showed a 3 cm ulcerofungating lesion at the lower body,
without enlarged lymph nodes (Figure 2A). The result
of endoscopic biopsy was necrosis and acute inflammation, suggesting benign ulceration without a finding of
malignancy. The patient was treated with a proton pump
inhibitor for three weeks and then underwent EGD again
to rule out gastric malignancy. On EGD, the gastric ulcer
was still noted, without discernible change (Figure 1C).
Some regenerating tissue was found at the ulcer base

CASE REPORT
A 49-year-old male patient underwent upper gastrointestinal series at a primary clinic because he had mild epigastric discomfort. This examination showed abnormal
findings that were suspicious of a gastric submucosal
tumor. The patient was referred to our medical center for
further evaluation. He had a past history of hypertension
and benign prostatic hyperplasia. His father had a history
of gastric cancer. The patient underwent esophagogastroduodenoscopy (EGD), during which a 2 cm × 2 cm-
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A

B

Figure 2 Abdominal computed tomography findings. A: Initial computed tomography (CT) finding: a 3 cm ulcerofungating lesion at the lower body, without enlarged lymph nodes, was observed; B: CT finding three months later: a 3 cm ulcerofungating lesion in the gastric body, without definitive change since the last exam,
including in the lymph nodes.

(Figure 1D). We performed endoscopic biopsy again, collecting ten biopsy specimens at the margin of the ulcer
to exclude malignancy. However, the result of biopsy was
also ulceration with regenerating epithelium. Despite the
negative biopsy findings, we recommended gastric surgery due to the strong potential for gastric cancer. The
patient refused surgery. We had no choice but to recommend endoscopic ultrasonography (EUS) and abdominal
CT three months later, with treatment with a proton
pump inhibitor during the intervening period.
After three months, EGD/EUS and abdominal CT
were performed. EGD still showed a large ulcer that had
not grossly changed since the last EGD. The surrounding gastric mucosa was slightly eroded (Figure 1E). On
EUS, the mucosal, submucosal and muscular layers of the
stomach were involved in the ulcerative lesion, and the
serosa was focally abutted (Figure 1F). Endoscopic biopsy
was performed again, and five biopsy specimens were
obtained. The pathologic result was ulceration with regenerative epithelium and without malignancy. Abdominal
CT followed, demonstrating a 3 cm ulcerofungating lesion
in the gastric body, without definitive change since the
last exam, including no enlargement in the lymph nodes
(Figure 2B). We strongly recommended surgery, including
surgical biopsy, because malignancy was highly suspected
on EUS. Finally, the patient agreed to surgery. The tumor
markers CEA and CA 19-9 were present at 1.2 ng/ml
and 8.16 U/ml, respectively. During the operation, a frozen biopsy specimen from the ulcer revealed malignancy.
The patient underwent laparoscopic distal gastrectomy
with D2 lymph node dissection. The gross specimen
showed a round ulcerofungating lesion among the gastric
folds with focal fold conversions (Figure 3A). Microscopic
examination showed moderately differentiated tubular
adenocarcinoma cells. The tumor focally penetrated the
serosa, and lymphatic invasion was observed. Vascular,
perineural invasion and lymph node metastasis were absent. The large ulcer was covered with superficial regenerative epithelium. Bunches of cancer cells were scattered
below the regenerative mucosa (Figure 3B). The mucosa
surrounding the ulcer was normal epithelium without
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cancer cells. The reconstruction of a cross-sectional specimen was performed (Figure 3C). Multiple cancer cells
were noted in the submucosa (Figure 3D and E), muscle
and serosa. However, there were no cancer cells in the
mucosal layer in the ulcer, including at the margins (Figure
3F). The mucosal layer was completely replaced with regenerative epithelium without cancer cells. After surgery,
the patient recovered well and was discharged. Thereafter,
he received adjuvant chemotherapy and was regularly followed up at an outpatient clinic.

DISCUSSION
All gastric ulcers should be evaluated for malignancy. A
study reported that less than 3% of gastric ulcers are malignant[7]. The gross characteristics suggesting malignancy
are as follows: effaced, interrupted, fused or nodular mucosal folds approaching the margin of the crater[8]. In the
case of suspicious malignancy, multiple biopsies should
be performed, and short-term follow-up endoscopy
should be considered if the pathologic result is a negative
finding. Although endoscopic biopsy has high sensitivity
and high specificity[2], false-negative results can occur under several circumstances. First, the results depend on the
site of biopsy. In ulcerative gastric cancer, the ulcer’s margin is considered to be a suitable place for biopsy because
the ulcer base is often covered with necrotic tissue[9]. In
the present case, we performed multiple biopsies at the
ulcer’s margin, but these biopsies yielded a negative result
due to necrosis and superficial regenerative epithelium.
Second, the number and amount of biopsy specimens
are important. Biopsies should be performed a sufficient
number of times and in sufficient amounts. It has been
reported that at least 3 or 4 biopsies from gastric cancer
should be performed for a pathologic diagnosis[3]. In
the present case, we performed biopsies to collect more
than five specimens of ample amounts, despite the negative result. Third, the type of gastric cancer can affect
the biopsy results. There have been reports concerning
the difficult diagnosis of type Ⅳ AGCa and gastric lymphoma[4-6]. In type Ⅳ AGCa and in gastric lymphoma, the
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Figure 3 Gross surgical specimen and microscopic findings with reconstruction mapping. A: Gross specimen. A deep round ulcerofungating lesion among the
gastric folds with focal fold conversions; B: Gross histopathologic finding for a coronal section (hematoxylin and eosin stain, × 1). The large ulcer was covered with
superficial regenerative epithelium, and bunches of cancer cells were scattered below the epithelium; C: Reconstruction mapping. The four solid lines separate the
mucosa, submucosa, muscularis propria and serosa. The thick solid line is the muscularis mucosa layer (arrow). The red dots indicate cancer cells. The dotted line is
an imaginary line that separates regenerative epithelium from the submucosal layer. Above this line, the light blue area is a regenerative epithelial area. Underneath,
there is yellow area in which no cancer cells are found; D-F: Each figure corresponds with a part of Figure 3C (hematoxylin and eosin stain, × 40). Multiple cancer
cells were noted in the submucosa, muscle and serosa. However, there were no cancer cells in the mucosal layer in the ulcer, including at the margins and base of
the ulcer.

cancer cells can spread below the mucosal layer, so there
are cases of biopsies that are negative for malignancy.
However, Borrmann type Ⅱ AGCa not diagnosed by repeat endoscopic biopsy with multiple specimens has not
been reported. In the present case, the first biopsy result
was ulceration with necrotic and inflammatory cells, and
the following two biopsies indicated ulceration with regenerative epithelium.
EUS and CT can be used in the diagnosis and staging
of gastric cancer. These studies occasionally show crucial
findings indicating gastric cancer. Universally, EUS is the
most accurate test for the diagnosis of the depth of a lesion. EUS can also be utilized for regional lymph node
staging and has high sensitivity for perigastric lymph
nodes. However, EUS has certain shortcomings. Lesions
located in the upper third of the stomach and with a depressed morphology can be overestimated or underestimated[10,11]. Thickening of the gastric wall due to perifocal
inflammatory change or the absence of the serosal layer
in certain areas of the stomach induces overestimation
on EUS. In contrast, microscopic infiltration can be
underestimated[10]. In the present case, EUS was helpful for the diagnosis of gastric cancer, showing invasion
of the third muscular layer with focal serosal irregularity. These findings strongly supported a malignant ulcer,
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despite pathologic inconsistency. CT is widely available
and noninvasive. In evaluating lymph nodes, the accuracy
of CT is slightly lower compared with the accuracy of
EUS. However, CT is good for the evaluation of widely
metastatic disease. When peritoneal metastasis and hematogenous metastasis are smaller than 5 mm, they may not
visible on CT[12]. In the present case, the CT findings did
not give us a confirmative result.
In the case of suspected gastric malignancy, endoscopic biopsy should be performed carefully, at multiple
sites and abundantly. If the biopsy results do not match
gross endoscopic findings, repeat biopsy is needed. However, necrosis or regenerative epithelium can hinder proper diagnosis, as in our case. Therefore, when endoscopic
and EUS findings highly suggest malignancy, operation
or surgical biopsy should be considered.

COMMENTS
COMMENTS
Case characteristics

Borrmann type Ⅱ gastric cancer undiagnosed by three repeat endoscopic
biopsies.

Clinical diagnosis

Borrmann type Ⅱ gastric cancer.

Differential diagnosis
Benign gastric ulcer.
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Laboratory diagnosis
Tumor markers were normal.

Imaging diagnosis

esophagogastroduodenoscopy showed a 2 cm x 2 cm-sized, deep round ulcer,
with an elevated thick and fused mucosal fold at the greater curvature side of
the lower body. Computed tomography (CT) showed a 3 cm ulcerofungating
lesion at the lower body, without enlarged lymph nodes. Endoscopic ultrasonography showed the mucosal, submucosal and muscular layer of the stomach
were involved in the ulcerative lesion, and the serosa was focally abutted.

4

5

Pathological diagnosis

Surgical specimen showed moderately differentiated tubular adenocarcinoma
cells. The tumor focally penetrated the serosa, and lymphatic invasion was observed. Vascular, perineural invasion and lymph node metastasis were absent.
The large ulcer was covered with superficial regenerative epithelium.

6

Treatment

The patient underwent laparoscopic distal gastrectomy with D2 lymph node
dissection.

Experiences and lessons

7

Necrosis or regenerative epithelium can hinder proper diagnosis of ulcerative
gastric cancer.

8

Peer review

9

Interesting and well written case report. No great new news as the approach
to unresolving ulcer is operation. Nice pictures including CT and the pathology
that is very informative.

10
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DIGESTIVE SYSTEM NEOPLASMS

Primary colonic melanoma presenting as ileocecal
intussusception: Case report and literature review
Wen-xiang Li, Ye Wei, Yi Jiang, Ya-Lan Liu, Li Ren, Yun-Shi Zhong, Le-Chi Ye, De-Xiang Zhu, Wei-Xin Niu,
Xin-Yu Qin, Jian-min Xu
mass in the ascending colon. Histological examination
showed epithelioid and spindle tumor cells with obvious
cytoplasmic melanin deposition. Immunohistochemical
staining revealed that the tumor cells were positive for
S-100, HMB-45 and vimentin, confirming the diagnosis
of melanoma. The patient history and a thorough postoperative investigation excluded the preexistence or
coexistence of a primary lesion elsewhere in the skin,
anus or oculus or at other sites. Thus, we consider our
case to represent an aggressive primary colon melanoma presenting as ileocecal intussusception and intestinal obstruction.
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Core tip: Primary malignant melanoma originating in
colon is an extremely rare disease. Herein, we report a
case of primary colon melanoma causing ileocecal intussusception. A misdiagnosis of intestinal lymphoma, with
widespread abdominal lymph nodes metastasis, was
made before and during the operation. Immunohistochemical staining confirmed the diagnosis of melanoma.

Abstract
Primary malignant melanoma originating in the colon
is an extremely rare disease. Herein, we report a case
of primary melanoma of the ascending colon. The patient was a 57-year-old male who was admitted to our
hospital for persistent abdominal pain and episodes
of bloody stool, nausea and vomiting. A computed tomography scan revealed lower intestinal intussusception and enlarged lymph nodes in the abdominal cavity
and retroperitoneum. During laparoscopic operation,
multiple enlarged lymph nodes were found. Several
segments of the proximal small intestine were incarcerated into the distal small intestine, forming an internal
hernia and obstruction. The necrotic terminal ileum was
invaginated into the ascending cecum. Subsequently,
adhesive internal hernia reduction and palliative right
hemicolectomy were performed. Pathologic examination of the excised specimen revealed a polypoid
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INTRODUCTION
In the clinic, malignant gastrointestinal melanomas are
relatively rare and frequently metastasize from cutane-

493

February 8, 2015|Second Edition|

Li WX et al . Primary colonic melanoma as ileocecal intussusception

imaging appearance similar to that of lymphoma (Figure
1). Supine abdominal radiography displayed pneumatic
and dilated convolutions, and upright abdominal radiography disclosed air-fluid levels in the left upper abdomen,
suggestive of lower intestinal obstruction. On physical
examination, the abdomen was extensively distended,
with no visible intestinal pattern or peristaltic waves. Tenderness and rebound tenderness could be felt in the right
lower quadrant on deep palpation.
Laparotomy exploration of the patient was performed. No palpable mass was found on the liver. Multiple enlarged intraperitoneal, retroperitoneal and mesenteric lymph nodes were discovered, parts of which had
merged into large blocks. The wall of the small intestine
was also studded with miliary lymph nodes and edematous with exudates. Several segments of the proximal
small intestine were incarcerated into the distal small intestine, forming an internal hernia. However, there were
no obvious signs of necrotic changes of the incarcerated
intestines. Approximately 10 cm of the necrotic terminal
ileum was invaginated into the cecum and the ascending
colon. Judging from intraoperative findings and preoperative imaging results, an intraoperative diagnosis of intestinal lymphoma with widespread abdominal lymph node
metastasis and secondary ileocecal intussusception and
multiple internal hernias was made. At last, the patient
underwent adhesive internal hernia reduction and palliative right hemicolectomy.
Macroscopic examination of the excised specimen
showed that approximately 10 cm of the necrotic terminal ileum was invaginated into the colon. A 4 cm × 2.5
cm × 2.5 cm polypoid mass was located in the ascending
colon, with a dull-gray cut surface. Microscopic examination revealed that tumor cells had invaded into the submucosa, accompanied by mucous hyperemia and mucosa
necrosis, suggesting pathological changes due to acute intestinal obstruction (Figure 2A). Three of eight resected
mesenteric lymph nodes were positive for metastases
(3/8), and a total of 16 intestinal lymph nodes were all
negative (0/16). Microscopic analysis revealed epithelioid
and spindle cells with obvious melanin granules in the
cytoplasm. The melanin was so rich in most cells that
the nucleolus could not be distinguished, even at higher
magnification (Figure 2B). A definite diagnosis of colon
melanoma was based on immunohistochemical examination, revealing that nearly all of the tumor cells were
positive for S-100, HMB-45 and vimentin (Figure 3A-C).
Ki-67, a cell cycle-associated antigen that is a marker of
proliferation, was present in 80% of cells (Figure 3D).
To exclude the possibility of metastasis, the patient
underwent thorough postoperative dermatologic and
ophthalmologic examinations, including ophthalmoscopy
and a whole-body CT scan, with no suspicious primary
lesions found at other sites. Postoperative blood investigations revealed anemia and hypoproteinemia, so the patient received blood transfusion and nutritional support
treatment. After 1 wk of hospitalization, the patient was
discharged with a passable performance status and ap-

Figure 1 Computed tomography scan showing right lower intestinal
intussusception (arrow) and multiple enlarged lymph nodes within the
abdominal cavity and retroperitoneum.

ous primaries. However, primary melanomas can also
originate from certain regions within the gastrointestinal
tract (GIT), including the esophagus, small intestine,
rectum and anus[1]. The small intestine has the highest
predilection for the development of metastatic melanoma due to its abundant blood supply to the GIT, and
the anorectum is the most common site for primary GIT
melanomas due to the presence of melanocytes[2,3]. The
colon is deemed to be an especially uncommon site for
melanoma, the incidence of which is extremely low compared with that of other types of colon cancers. Only 12
cases of colon melanoma have been reported, based on a
recent literature survey[4]. Until now, the existence of primary melanoma in the colon has remained controversial,
as the colon does not naturally harbor any melanocytes.
Due to its low incidence, there is no comprehensive understanding of the pathogenesis and natural history of
colon melanoma. Moreover, large databases have not
been well established, and a standardized treatment strategy is yet to be determined. Despite the poor prognosis,
surgical operation remains the mainstay of treatment for
patients with colon melanoma, with either curative or
palliative intent. In this paper, a case of solitary malignant
melanoma of the ascending colon, presenting as ileocecal
intussusception and intestinal obstruction, is presented,
and a review of the relevant literature is provided.

CASE REPORT
The patient was a 57-year-old male who was referred to
our hospital with a complaint of persistent lower right abdominal pain for 5 d and episodes of bloody stool, nausea
and vomiting. The patient’s personal and family medical
histories were unremarkable, except that he had suffered
from hypertension for many years and that his father had
died of lymphoma. A plain abdominal computed tomography (CT) scan revealed extensively dilated intestines and
right lower intestinal intussusception involving a long segment of the small intestine. Enlarged lymph nodes were
revealed within the abdominal cavity and retroperitoneum, part of which had merged into large blocks, with an
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B

Figure 2 Histopathologic findings of excised specimen. A: Microscopic examination showing tumor cells invading the colonic submucosa (arrow) (hematoxylin
and eosin, × 100); B: Microscopic examination showing epithelioid and spindle tumor cells with melanin deposition in the cytoplasm (hematoxylin and eosin, × 200).

A

B

C

D

Figure 3 Immunohistochemistry findings of excised specimen. A-C: Tumor cells diffusely expressing S-100 (A), HMB-45 (B) and vimentin (C); D: 80% of tumor
cells were positive for Ki-67 (immunohistochemistry, × 200).

petite. No severe complications related to the operation
occurred in the patient during either hospitalization or
follow-up. However, the patient was in the final phase of
a progressive life-limiting illness, and he died only 1 mo
after discharge due to a worsening condition.

small intestine is the most common site for metastatic
melanoma, followed by the large intestine and stomach[6].
Compared with metastatic melanoma, primary melanomas originating in the small and large intestines are relatively rare events[7]. Only few cases with primary intestinal
melanoma have been reported so far.
More than half of adult intestinal intussusceptions
are caused by malignant tumors, such as lymphomas
and benign tumors, including lipoma and leiomyoma. In
contrast, adult intestinal intussusceptions attributed to
melanoma are extremely scarce. In the small intestine, the
most common clinical presentation of primary melanoma
is intestinal obstruction secondary to intussusception[8,9].
Although metastatic melanoma in the small intestine is

DISCUSSION
Malignant GIT melanoma is an uncommon clinical entity
with a poor prognosis. The vast majority are frequently
metastases from cutaneous primaries. Approximately
more than 4% of patients dying from melanoma will
have certain parts of their GIT involved during their lifetime, and the percentage reaches 60% by autopsy[5]. The
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more frequent than primary tumors, these metastases
seldom present as intestinal intussusception[2]. Due to its
special anatomical features, the ileocecum has a predilection for the formation of intussusception under certain
pathological conditions. Regarding cases of ileocecal
intussusception caused by colon or ileocecal melanoma,
only two studies can be found in the literature[10,11]. The
case described above is an aggressive primary melanoma
of the ascending colon, presenting as ileocecal intussusception and multiple small intestine incarcerations. To the
best of our knowledge, this represents the first complex
case under such special circumstances so far.
In their early stages, GIT melanomas are usually asymptomatic. Diagnosis is frequently delayed until the
occurrence of a potentially life-threatening complication,
such as intestinal intussusception, obstruction, bleeding
or perforation[12]. For most patients with metastatic GIT
melanoma, a surgical procedure is performed on an emergency basis[13]. The patient in our case mainly presented
typical symptoms associated with intestinal obstruction.
Although a CT scan revealed lower intestinal intussusception and extensive intestinal dilatation, no obvious intestinal tumor was visible due to lack of contrast-enhanced
CT. However, the enlarged intraperitoneal and retroperitoneal lymph nodes were in accordance with the manifestations of lymphoma. During intraoperative exploration,
gray-white blocks of merged lymph nodes located at the
root of the mesentery were found, with an appearance
also hinting of lymphoma. Thus, a misdiagnosis of intestinal lymphoma, with widespread abdominal lymph nodes
metastasis and secondary ileocecal intussusception, was
made. Based on our findings and experience in the process of treatment, we can conclude that even in exigent
circumstances, for a patient suspected of having malignant tumors, contrast-enhanced CT or other more effective radiological examinations are requisite if the patient’s
general condition permits. In an attempt to achieve higher
rates of diagnosis, intraoperative frozen-section analysis
of the metastatic node should be performed, especially
when the suspected primary tumor could not be found.
Patients with primary GIT melanoma have associated
with a worse prognosis than do patients with cutaneous
melanoma. Melanomas arising from mucosal surfaces,
including the intestinal mucosa, tend to be more aggressive due to the rich lymphatic and vascular supplies of
the mucosa. According to a study of metastatic colon
melanoma, the median survival times of patients undergoing curative or palliative resection was 48.9 mo and 5.7
mo, respectively[14]. This poor prognosis may be related
to delayed diagnosis and severe complications that have
already occurred in most cases. One study involving a
smaller number of patients noted that intestinal perforation and obstruction were directly associated with the dismal prognosis of primary colon melanoma[10]. However, a
systematic review of retrospective case series to elucidate
the factors influencing prognosis is lacking.
The actual existence of primary melanoma in the
intestine remains a controversial topic. Different theories
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concerning the origin of malignant melanoma of the
intestine have been proposed. According to current theories of embryogenesis, melanocytes develop from neural
crest-derived precursors and migrate along the branchial
arches. Although neural crest-derived cells are abundant
within the intestine, factors released from the branchial
arches deprive these cells of potential melanocyte differentiation[15]. Another argument is that APUD cells might
account for the cellular origin of primary melanoma in
the intestine because these cells can differentiate into
melanocytes[16]. Given that most GIT melanomas are
metastatic, comprehensive medical history investigation,
relevant physical examination and imaging studies are
required for a definitive diagnosis. In the setting of GIT
melanomas with unknown primaries, the most accepted
explanation is the model of tumor regression. Certain
scholars hold that GIT melanomas with unknown primaries may be metastatic, with either unidentified or spontaneously regressed cutaneous malignancy. In a study
consisting of 437 cutaneous melanoma cases, 12.3%
manifested at least partial regression[17]. Although we
consider our case to be primary disease, the possibility of
metastasis from an otherwise regressed cutaneous melanoma cannot be completely excluded.
As in cutaneous melanoma, melanoma cells of the
GIT are composed of different proportions of epithelioid and spindle cells. In most cases, melanin pigment
deposition in the cytoplasm is helpful in diagnosis. However, approximately 30% of tumor cells are completely
amelanotic. A panel of immunohistochemical stains,
including stains for S-100, HMB-45 and vimentin, are
required for amelanotic cells. In our case, over 90% of
the cells were positive for S-100, HMB-45 and vimentin,
further confirming our diagnosis. Moreover, 80% of cells
were positive for Ki-67, suggesting that the tumor was
mitotically active.
It is generally accepted that patients with limited local
disease should be managed with curative surgical resection with wide margins[4]. For patients with multiple sites
involved, palliative surgery can alleviate acute symptoms,
such as intestinal obstruction and intussusception. A
pooled analysis revealed that beyond being palliative, surgery is also a significant predictor of improved survival
for patients with primary GIT melanomas[18]. Although
chemotherapy may aid in controlling disseminated disease
and has played an important role in improving the quality
of life of patients and reducing local recurrence, neither
single-agent nor combination regimens seem to significantly improve survival[19]. Postoperative radiotherapy
and immunotherapy have also been shown to ameliorate
residual disease and lymphadenopathy. These adjuvant
therapies are worthy of further investigation.
In conclusion, primary malignant melanoma of the
colon, causing intussusception, is an extremely rare clinical phenomenon. Comprehensive preoperative investigation, intraoperative exploration and postoperative analysis
are necessary for definitive diagnosis and experience accumulation.
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COMMENTS
COMMENTS
Case characteristics

A 57-year-old male presented with persistent abdominal pain and episodes of
bloody stool, nausea and vomiting.

7

Tenderness and rebound tenderness could be felt in the right lower quadrant on
deep palpation.

8

Clinical diagnosis

Differential diagnosis

Lymphoma with widespread abdominal lymph nodes metastasis.

Laboratory diagnosis

9

Hemoglobin, 83.0 g/L; white blood cells count, 16.1 × 109/L. A metabolic panel
showed that electrolyte levels, liver and kidney function were all within normal
limits.

Imaging diagnosis

10

A computed tomography scan revealed lower intestinal intussusception, and
enlarged lymph nodes in the abdominal cavity and retroperitoneum.

Pathological diagnosis

Immunohistochemical staining revealed that the tumor cells were positive for
S-100, HMB-45 and vimentin, confirming the diagnosis of melanoma.

11

Treatment

The patient underwent adhesive internal hernia reduction and palliative right
hemicolectomy.

Experiences and lessons

12

Intraoperative frozen-section analysis of the metastatic node should be performed when the suspected primary tumor could not be found.

Peer review

This is a rare presentation of colonic melanoma with ileocecal intussusception.
In the abstract, the authors have mentioned laparoscopic surgery whereas in
the text it is open exploration - needs clarification.

13
14
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Fever as a first manifestation of advanced gastric
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Core tip: Totally laparoscopic total gastrectomy for
advanced primary adenosquamous carcinoma of the
stomach with fever as the initial manifestation is an
interesting combination of a rare lesion with an atypical presentation and an uncommon complex surgical
procedure. Given the aggressive nature and advanced
stage at diagnosis, there are no reports of this carcinoma in the English literature. To the best of our
knowledge, this is the first case of its kind reported in
the English literature.
Original sources: Ajoodhea H, Zhang RC, Xu XW, Jin WW,
Chen K, He YT, Mou YP. Fever as a first manifestation of advanced gastric adenosquamous carcinoma: A case report. World J
Gastroenterol 2014; 20(29): 10193-10201 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i29/10193.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i29.10193

Abstract
Gastric adenosquamous carcinoma (ASC) is a rare type
of gastric cancer. It is a mixed neoplasm, consisting
of glandular cells and squamous cells. It is often diagnosed at an advanced stage, thus carrying a poor prognosis. We describe a case of a 73-year-old male, who
presented with refractory fever and an intra-abdominal
mass on imaging. He underwent a laparoscopic exploration followed by a successful totally laparoscopic
total gastrectomy with D2 lymphadenectomy for gastric cancer. Postoperative pathology revealed primary
gastric ASC (T4aN0M0). The patient received adjuvant
radiotherapy and chemotherapy with S1 and is alive 20
mo after surgery without recurrence. This is the first
case of advanced gastric ASC with fever as the initial
presentation treated with totally laparoscopic total gastrectomy reported in the English literature.

INTRODUCTION
The first case of gastric adenosquamous carcinoma (ASC)
was reported by Rolleston and Trevor[1]. ASC accounts
for less than 1% of all gastric cancers worldwide[2], compared with the predominant adenocarcinoma type which
has an incidence of more than 90%[3]. Since the first reported case, ASC has only been reported in case reports
(Table 1), mostly from Asian countries[4-6] and very few
case series (Table 2) have been reported in the English
literature. It has a male to female preponderance with a 4:1
ratio, and peaks in the 6th decade of life, occurring on average earlier than sporadic adenocarcinoma[2]. It is usually
aggressive in nature, diagnosed at an advanced stage and
carries a poorer prognosis than adenocarcinoma[2].
The application of laparoscopic approaches for distal
gastric lesions, benign or early gastric cancers, has been
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WCCR|www.wjgnet.com

498

February 8, 2015|Second Edition|

Ajoodhea H et al . Fever in advanced gastric adenosquamous carcinoma
Table 1 Reported cases of gastric adenosquamous carcinoma
Author

Year Country Gender Age Signs and
Preop
Surgical
Tumor Location Metastasis
(yr) symptoms diagnosis procedure size (cm)

Staging

Adjuvant
treatment

Prognosis

Rolleston and
Trevor[12]
Lubarsch[12]
Herxheime[12]
Boedeker[12]

1905

-

M

39

-

-

-

-

P

-

-

-

-

1906
1907
1926

-

Oberling and
Wolf[12]
Pasternackv[12]
Martin and
Pollosson[12]
Takagi[12]
Scheffler and
Falk[12]
Wood[12]

1927

-

F
F
F

35
65
67

-

-

-

-

P
P
P
P
P

-

-

-

-

1935
1936

-

M
F

48
64

-

-

-

-

P
B

-

-

-

-

1937
1940

-

M
M

33
74

-

-

-

-

B
B

-

-

-

-

1943

-

Strassman[12]
O'Brien and
Meehan[12]
Milanes et al[12]
Bellagie and
Dahlin[12]

1946
1950

-

M
M
M
M

51
37
85
40

-

-

-

-

P
P
B
P

-

-

-

-

1950
1951

-

M
M

50
42

-

-

-

-

B
B

-

-

-

-

Hirai et al[12]
1963
Straus, Heschel 1968
and Fortmann[12]
Lee et al[1]
1970

-

M
M
F

49
37
70

-

-

-

-

B
B and P
P

-

-

-

-

SK

M

A

LN
LN

Bor Ⅳ
Bor Ⅲ
Bor Ⅲ

-

-

Taira et al[13]
Fujitomi et al[14]
Jalif et al[15]
Sato et al[16]
Matsumoto
et al[17]
Masuda et al[18]
3
Horikawa
et al[19]
3
Johzaki et al[20]
3
Butov et al[21]
Shigematsu
et al[22]
4
Yamamoto
et al[23]
Honda et al[24]

1976
1983
1984
1984
1984

J
J
S1
J
J

F
F
F
M

43 A2, EP, HP,
TS
45
68
76
56
UAD

1985
1987

J
J

F

53
56

1988
1989
1989

J
R
J

F
F

78
74

1989

J

M

61

1990

J

M

57

Tsukino et al[25]
Kawabe et al[26]

1990
1990

J
J

M
-

Coard et al[27]
Tenma et al[28]

1991 J and C
1993
J

Ito et al[29]
1993
Cabello
1994
Rodríguez et al[30]
Toyota et al[6]
1996

Sub-G + O
-

TG + S
TG

5.0 × 4.0 A and B

UAP
-

ASC
-

Sub-G
-

-

B
-

-

Bor Ⅲ
EGC

-

-

EP + AL

-

Par-G
-

-

-

LN

EGC
EGC
Bor Ⅲ

-

-

-

Sub-G

-

-

L, L1 LN

-

-

-

UAP

-

-

-

-

-

-

-

-

-

LN
-

Grade Ⅱ
ASC
Bor Ⅳ
-

-

61
-

-

-

M

51

-

-

-

-ve

Bor Ⅲ

-

-

J
S1

F

84

-

-

TG post
chemo
-

Angle
region
Fornix
and B
-

-

A

-

-

-

-

J

F

72

RHE

-

P

-

-

-

-

-

-

Died 2 yr
post op2
Died 2 mo
post H1
Died few
days post op
-

3

Yoshida et al[5]

1996

J

M

66

EP

SCC

Par-DG

2.1 × 2.0

A

L, LN

Bor 2 +
EGC
-

Manna et al[31]
Mori et al[32]

1998
2000

P
J

M
M

55
59

-

-

TG + H

-

RS

L, LN

-

-

Blázquez et al[33] 2005

S1

F

56

CA

-

-

-

A

-

-

-

Endo et al[7]

J

M

55

F and A1

ASC

Par-G +
D3

7.0 × 8.0

A

LN, L2

T2N2M0

-

2005
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Nomura et al[34]

2006

J

F

62

A1

-

Terada[35]

2009

J

F

87

N and V

SCC

F

77

EP

SCC

Faria et al[2]

2010

P

F

84

EP

-ve

Fukuda et al[36]

2012

J

M

70

-

-

Ebi et al[8]

2012

J

M

74

AP and M

SCC

Saito et al[37]

2013

J

M

60

UBP

ASC

3

Kimura et al[41]

2013

J

M

77

-

Harsha
Ajoodhea et al
(present case)

2013

C

M

73

Fever

DG

B and A

-

LN

T3N3M0

TG + C1 + 10 × 8 ×
S
7
G
6×5×7

-

SM, LV

Bor Ⅳ

Neoadjuvant
chemo
-

-

SM, LV

Bor Ⅲ

-

A

LN, L

T3N1M1

-

Died 5 mo
post op
Died 8 mo
post op
-

-

L

-

-

-

B

LN

Sub-G

8×5×
1.1
TG + D2 +
H
Par-G
-

Advanced
S1
type 3
monotherapy

-

B-A

LN

-

DC-S1

-

No
surgery
LADG

-

-

ECG

ADC

TLTG+D2

8 × 7.5

B-A

LN;
Recurrence
in liver
-ve

S-1 and
cisplatin
(CDDP)
Rand S1

T4a N0
M0

-

Alive post
op 2 yr 10
mo
Pt died 3 mo
post chemo
Alive 14 mo
post op
Alive at 20
mo post op

1

Died of lymphangitis carcinomatosa of the lung 2 mo after right hepatectomy; 2Died of liver failure due to multiple metastases 2 yr after operation; 3Early
gastric cancer; 4Hypesthesia and pain in both legs, and progressive difficulty in walking. A1: Anemia; A2: Anorexia; AL: Appetite loss; CA: Chronic
anemia; EP: Epigastric pain; HP: Hunger pain; F: Fatigue; V: Vomiting; N: Nausea; RHE: Routine health examination; TS: Tarry stool; M: Melena; UAP:
Upper abdominal pain; UAD: Upper abdominal discomfort; J: Japan; S1: Spain; P: Portugal; M: Maroc; C: China; R: Russia; SK: South Korea; JC: Jamaica
and Commonwealth Caribbean; S: Splenectomy; Sub-G: Subtotal gastrectomy; Par-G: Partial gastrectomy; P: Pylorogastrectomy; H: Hepatectomy; DG:
Distal gastrectomy; C1: Cholecystectomy; ASC: Adenosquamous carcinoma; Par-DG: Partial distal gastrectomy; SSC: Squamous cell carcinoma; ADC:
Adenocarcinoma; A: Antrum; B: Body; F: Fornix; C: Cardia; P: Pylorus; O: Omentectomy; RS: Remnant stomach; Borr: Borrmann type; L: liver; L1:
Lung; SM: Systemic metastases; LN: Lymph node metastases; LV: Lymphovascular metastases; L2: Lymphatics; R: Radiotherapy; S1: S1 chemotherapy;
DC-S1: Docetaxel, cisplatin and S-1 (DCS); EGC: Early gastric cancer; LADG: Laparoscopic-assisted distal gastrectomy; TLTG: Totally laparoscopic total
gastrectomy.

Table 2 Reported case series of gastric adenosquamous carcinoma
Author

Year

Country

No. of cases

Mean age (yr)

Location

Boswell and Helwig[12]
Urban et al[12]

1965
1966

-

111
102

49.1
54.7

Aoki et al[38]
Mori et al[4]
Namatame et al[39]
Rottenberg[40]

1978
1986
1986
1987

Japan
Japan
Japan
Russia

113
28
54
5

61.2
62.8
-

P: 9 pts; LC: 1 pt; F: 1 pt
P and B: 1 pt; C and B: 1 pt
P: 6 pts; C: 2 pts
A: 5 pts; B: 2 pts; F: 4 pts
Lower body along lesser curvature
B and P

1

10 males and 1 female; 26 males and 1 female; 310 males and 1 female; 42 males and 3 females. Pt: Patient; A: Antrum of stomach; P: Pylorus; LC: Lesser
curvature of stomach; F: Fundus of stomach; B: Body of stomach; C: Cardia of stomach.

accepted worldwide. The advantages and long-term
benefits in these patients are also very well known and
appreciated. Despite the advances in minimally invasive
techniques and their advantages, several issues have been
raised in the setting of a totally laparoscopic total gastrectomy. Moreover, in patients with advanced cancer, a
minimally invasive approach is not commonly used. The
case presented here is that of a patient with an advanced
primary ASC extending to the serosal layer. This is the
first case of ASC treated completely laparoscopically reported in the English literature.

ously treated for pneumonia 2 mo before admitted to the
Infectious Disease Department because of irregular high
fever. Except for mild anemia (hemoglobin 8 g/L), white
blood cell (WBC) count of 15.8 × 109/L and C-reactive
protein (CRP) level of 72.4 mg/L, all other laboratory
tests, physical examination and past/family history were
insignificant. Despite aggressive treatment, his fever (Figure 1A) persisted and the WBC count (Figure 1B) and
CRP level (Figure 1C) increased. He was then referred to
the surgical department due to the presence of an intraabdominal mass found on imaging. An abdominal ultrasound revealed a hypoechoic mass in the upper abdomen
suggesting gastric cancer with surrounding lymph node
involvement. Abdominal computed tomography (CT)
showed a mass in the upper abdomen between the stomach and the left lobe of the liver (Figure 2). Gastroscopy
showed a raised lesion on the gastric antrum surface,

CASE REPORT
We report a case of a 73-year-old male, who was referred
to the surgical department after refractory medical treatment for an irregular high fever. The patient was previ-
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Figure 1 Preoperative graphs. A: Preoperative temperature; B: Preoperative white blood cell (WBC) count; C: C-reactive protein (CRP) level.

at 15 mmHg) using a Veress needle. The first 10-mm
trocar was placed at the umbilicus for the laparoscope. A
30-degree telescope was inserted to examine the peritoneal cavity to rule out metastatic disease and assess the
feasibility of the procedure. After general examination,
an additional four trocars (one of 12 mm, three of 5
mm) were inserted and the five trocars were arranged in
a V-shape. The operation was started by retracting the
greater omentum superiorly using the grasper and bluntly
dissecting along the transverse colon border to enter the
lesser sac (Figure 4A). The stomach together with the
greater omentum was then retracted superiorly using

with ulceration, and involving the lower part of the body
of the stomach (Figure 3). The preoperative biopsy pathology showed an adenocarcinoma, and the patient was
found to be Helicobacter pylori positive. He underwent a
totally laparoscopic total gastrectomy accompanied by
D2 lymphadenectomy, and an esophagojejunal Rouxen-Y anastomosis was performed. The patient was placed
in the supine position with the head slightly elevated
under general anesthesia. The surgeon and the second
assistant holding the laparoscope stood on the right side
of the patient and the first assistant stood on the left.
Carbon dioxide pneumoperitoneum was established (CO2

WCCR|www.wjgnet.com

501

February 8, 2015|Second Edition|

Ajoodhea H et al . Fever in advanced gastric adenosquamous carcinoma

Figure 2 Abdominal computed tomography showing an upper abdominal
mass between left lateral hepatic lobe and stomach, as shown by arrow.

Figure 3 Gastroscopy. Gastric antrum raised lesion, with ulceration, easy to
bleed and involving the lower part of the body of the stomach.

the grasper to allow better visualization of anatomical
landmarks. The right gastroepiploic vessels were identified, clipped using Hem-o-lock and excised (Figure 4B
and C). Next, mobilization began at the superior edge of
the pancreas, thus revealing the celiac trunk. The common hepatic artery, right gastric artery, left gastric artery
and splenic artery and their respective lymph nodes were
identified and excised. The right gastric artery, left gastric
artery and vein were then clipped using the Hem-o-lock
and excised (Figure 4D). The hepatoduodenal and hepatogastric ligaments were then dissected. The esophageal
wall was detached from the surrounding tissue and completely mobilized (Figure 4E). The cardia vagus nerve
was cut 3 cm above the cardia. Once the structures were
completely mobilized, the duodenum was then transected
using an endoscopic linear stapler 3 cm from the pylorus
(Figure 4F). The jejunum was stapled using an endoscopic linear stapler 20 cm from the ligament of Treitz.
A small opening was made 10 cm from the stump on the
distal jejunum and the latter was then pulled up to the
esophagus, in which a small side opening was also made.
A side-to-side antiperistaltic esophagojejunostomy was
then performed using linear staplers (Figure 4G) and the
entry hole was then closed using staplers (Figure 4H).
The esophageal wall was sutured to the diaphragm wall
to avoid tension, thus preventing anastomotic failure.
The specimen was placed in a retrieval bag and pulled out
through an enlarged umbilical incision. Pneumoperitoneum was re-established. A routine Roux-en-Y anastomosis was performed laparoscopically between the distal
jejunum (40 cm from the esophagojejunostomy) and the
proximal jejunum. Any defects in the mesentery were
closed. The postoperative pathology result was an 8 cm
× 7.5 cm sized gastric ASC (Figure 5) located in the body
and antrum, with a 3 cm × 2 cm central ulcer invading
the serosal layer. Pathological findings showed an adenocarcinoma component with glandular formation, and a
squamous cell component with keratinization (Figure
6A and B). There was no obvious border between the
two components. The adenocarcinoma cells were well to
moderately differentiated with a proportion of 40% and
were found in the upper one-third, and the squamous
cells were well differentiated with a proportion of 60%

and were found in the lower two-thirds of the stomach.
Additional immunohistochemical staining for CK Low
(Figure 6C) showed strong positive staining for adenocarcinoma, and staining for P63 (Figure 6D) showed nuclear
positive staining for squamous cell carcinoma. No lymph
node metastasis (0/35), lymphatic or vascular invasion
were found and a negative margin was achieved (TNM
staging was Stage Ⅳ-T4aN0M0 and Bormann type 4).
After surgery, there was an immediate decrease in
temperature (Figure 7A), WBC count (Figure 7B) and
CRP level (Figure 7C). The patient was started on liquid
food 3 d after surgery, followed by semi-liquid food on
the 8th day. The length of postoperative hospital stay
was 14 d. No postoperative morbidity was noted. After
operation, the patient received adjuvant radiotherapy and
chemotherapy with S1. He was followed for nearly 20 mo
and was in good health without recurrence as confirmed
by CT scan at follow-up. His nutritional status was reported to be better compared to preoperative status.

WCCR|www.wjgnet.com

DISCUSSION
ASC is a special type of gastric cancer. It occurs mainly
in the distal and the body of the stomach (Table 1).
Macroscopically, most tumors are Bormann type 2 or 3
advanced gastric cancer[7]. Very few reports are available
in the English literature on early gastric ASC[41]. The most
common site of metastasis is the liver[7] and lymphovascular metastases are common[8]. For the diagnosis of true
ASC, collision tumors should be excluded. True ASC is a
combination of adenocarcinoma and squamous cell carcinoma, with transitions between the two components[9].
Although the lesion is a combination of the two different
histologic types, the biologic behavior is decided by the
adenocarcinoma component.
The highlights of this case report are as follows: (1)
atypical presentation in the patient; (2) the presence of
ASC at final postoperative diagnosis; and (3) totally laparoscopic total gastrectomy for advanced gastric cancer.
The chief complaints of patients with gastric ASC are
similar to those of any gastric adenocarcinoma patient,
and include epigastric pain, nausea and vomiting[8]. This
is the first case of advanced gastric ASC reported in the
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A
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C

D

E

F

G

H

Figure 4 Surgical procedure. A: Dissection of the greater omentum; B, C: Clipping and cutting of right gastroepiploic vein and artery, respectively; D: Clipping and
cutting of left gastric artery; E: Mobilization of esophagus; F: Transection of duodenum; G: Antiperistaltic reconstruction of esophagus and jejunum using linear stapler;
H: Entry hole as seen after stapling.
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B

200 mm

C

100 mm

D

Figure 5 Gross Operative specimen. An 8 cm × 7.5cm mass with a 3 cm × 2
cm ulcer, invading the serosal layer (mass cut open), as shown by arrow.

English literature with fever as the initial presentation.
Preoperatively, it was difficult to rule out lung infection as
the cause of fever, given the patient’s previous history of
pneumonia. As a result of non-responsiveness to medical
treatment, the patient underwent surgery for suspected
gastric cancer. The preoperative fever in this patient is
believed to be associated with the necrotic tissues found
in the lesion. There was a decrease in temperature immediately after the operation, along with a reduction in
the WBC count and CRP level, which confirmed that the
gastric mass was the cause of the fever.
Of interest was the presence of squamous cells in a
glandular cellular area not contiguous with squamous epithelium. The final pathological diagnosis was gastric ASC.
Since the first case reported more than one century ago,
no confirmed evidence has been available on the pathogenesis of this lesion.
A few hypotheses[2] have been proposed regarding its
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100 mm

100 mm

Figure 6 Microscopic specimen. A and B: Both adenocarcinoma and squamous cell carcinoma components. Adenocarcinoma component shows gland
formation and squamous carcinoma component shows keratinization (hematoxylin and eosin staining, A: × 10 magnification; B: × 20 magnification); C: Immunohistochemical (IHC) staining for cytokeratin (low), on the left side adenocarcinoma is strongly positive and on the right side squamous cell carcinoma
is negative (IHC × 20 magnification); D: IHC staining for P63, on the left side
adenocarcinoma is negative and on the right side squamous cell carcinoma is
nuclear positive (IHC × 20 magnification).

origin, such as: (1) metaplastic transformation of an adenocarcinoma; (2) cancerization of metaplastic squamous
cells; (3) cancerization of ectopic squamous epithelium;
(4) collision of an adenocarcinoma and a squamous cell
carcinoma; and (5) stem cell differentiation towards both
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Figure 7 Postoperative graphs. A: Postoperative temperature; B: Postoperative white blood cell (WBC) count; C: Postoperative C-reactive protein (CRP) level.

cellular lines. Furthermore, another noteworthy point
in the present report is the mismatch of preoperative
and postoperative pathological results. This may be explained by the fact that despite gastroscopy, which is the
gold standard for gastric cancer, the tissue sample taken
during the biopsy showed that differentiation into adenosquamous cells had not occurred or had not yet occurred. Therefore, our preoperative biopsy result showed
only gastric adenocarcinoma. Hence, ASC cannot be
ruled out preoperatively and should be considered in the
differential diagnosis, especially in patients with atypical
presentations.
To the best of our knowledge, this is the first case
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of primary advanced gastric ASC with fever as the initial
manifestation treated by totally laparoscopic total gastrectomy reported in the English literature. Laparoscopic
surgery has been adopted since 1991 in the treatment of
gastric cancer. In 1994, laparoscopy-assisted distal gastrectomy (LADG) with lymph node dissection was first
performed by Kitano et al[10]. As the safety and surgical
quality of LADG have been proved to be equivalent to
open gastrectomy, LADG has been accepted as a less
invasive treatment for early gastric cancer[11]. Advances in
laparoscopic surgical techniques have now made it possible to perform all necessary surgical procedures, including intra-abdominal reconstruction[11]. This has led to the
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introduction of totally laparoscopic distal gastrectomy.
Unfortunately, totally laparoscopic total gastrectomy with
D2 lymphadenectomy is not yet popular due to the complexity of the procedure. Our case underwent a totally
laparoscopic total gastrectomy with D2 lymphadenectomy and esophagojejunostomy Roux-en-Y anastomosis
(antiperistaltic side-to-side anastomosis). The patient
had an uneventful and quick recovery after operation
without morbidity. He received adjuvant radiotherapy
and S1 chemotherapy and is still alive 20 mo after operation, without recurrence. Therefore, laparoscopic surgery
should be considered for advanced gastric cancer patients
in selected high volume centers and by highly specialized
laparoscopic surgeons.
In conclusion, primary advanced gastric ASC can present with atypical manifestations and should be considered
in the differential diagnosis in atypical gastric cancer patients. Surgery should be attempted in such patients.

3
4
5

6

7
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COMMENTS
COMMENTS
Case characteristics

A case of advanced gastric adenosquamous carcinoma (ASC) in a 73-year-old
male who presented with an irregular high fever refractory to medical treatment.

9

He was diagnosed initially with a lung infection due to the presence of an irregular high fever at presentation.

10

In the differential diagnosis, lung infection, fever of unknown origin, and cancer-related fever were considered and therefore, blood and sputum cultures,
sputum acid fast staining, PPD test, TSPOT test, bone marrow aspiration,
abdominal ultrasound, computed tomography and bone scintigraphy were
ordered.

11

Clinical diagnosis

Differential diagnosis

Imaging diagnosis

12

Abdominal ultrasound revealed a hypoechoic mass in the upper abdomen suggesting gastric cancer with surrounding lymph node involvement. Abdominal
computed tomography showed a mass in the upper abdomen between the
stomach and the left lobe of the liver.

13

Pathological diagnosis

14

The preoperative pathological diagnosis was adenocarcinoma, and the patient
was found to be Helicobacter pylori positive.

Treatment

A totally laparoscopic total gastrectomy was performed and the patient received
postoperative radiotherapy and chemotherapy with S1.

15

Experiences and lessons

Primary gastric ASC can present with atypical manifestations and should be
considered in the differential diagnosis in atypical gastric cancer patients, even
if the preoperative pathological results state otherwise. Surgery should be attempted in such patients.
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Peer review

Adenosquamous carcinoma of the stomach is very rare, and fever is an unusual presentation of gastric cancer. Furthermore, totally laparoscopic surgery
is not usually performed for advanced gastric cancer. Thus, the present case is
interesting and worth reporting.
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DIGESTIVE SYSTEM NEOPLASMS

Manifestations of gastrointestinal plasmablastic lymphoma:
A case series with literature review
Lynette Luria, Johnny Nguyen, Jun Zhou, Michael Jaglal, Lubomir Sokol, Jane L Messina, Domenico Coppola,
Ling Zhang
positive male presented with a hemorrhoid-like sensation, and was diagnosed with PBL via biopsy of a rectal
mass. The second case involves a 65 year-old healthy
male with bloody diarrhea who was found to have PBL
in a resected sigmoid mass. The third patient was a
41 year-old male with a history of Crohn’s disease who
presented with abdominal pain, diarrhea, and weight
loss. A small intestinal mass (PBL) was removed. The
fourth patient was a 65-year-old male who was found
PBL after surgical resection of bowel for his florid Crohn’
s disease. He later developed secondary acute myeloid
leukemia. Clinical outcome was very poor in 3 out of 4
patients as reported in the literature. One patient survived chemotherapy followed by autologous transplant.
The prototypical clinical presentation and variations of
PBL can help create a more comprehensive differential
diagnosis for GI tumors and establish an appropriate
therapeutic guideline.
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manifestation and treatment
Core tip: Plasmablastic lymphoma rarely occurs as a
primary lesion within the gastrointestinal tract. It frequently occurs in human immunodeficiency virus-positive patients, usually within the oral cavity. Its unique
immunohistochemical profile may mislead unaware
pathologists, and may potentially delay an accurate diagnosis and proper clinical treatment.

Abstract
Original sources: Luria L, Nguyen J, Zhou J, Jaglal M, Sokol
L, Messina JL, Coppola D, Zhang L. Manifestations of gastrointestinal plasmablastic lymphoma: A case series with literature
review. World J Gastroenterol 2014; 20(33): 11894-11903 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i33/11894.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i33.11894

Plasmablastic lymphoma (PBL) rarely occurs in the
gastrointestinal (GI) tract with limited studies reported.
We reviewed the clinical histories and pathology of four
patients with GI PBL at our institute and similar case
reports published in peer-reviewed journals. In our
first case, a 40 year-old human immunodeficiency virus
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and efavirenz). He also had a history of hepatitis B virus
infection. A mass was identified under endoscopy and
was subsequently resected. A diagnosis of GI plasmablastic lymphoma (GI-PBL) was suspected by a surgical
pathologist at the outside facility but the other neoplastic
or non-neoplastic process involving GI tracts could not
be completely excluded. The patient presented at our
institution for evaluation one month after the resection
for second opinion. The initial laboratory data showed a
white blood cell count of 4.4 × 109/L, hemoglobin 133
g/L, and platelets of 145 × 109/L. His lactate dehydrogenase (LDH) level was slightly elevated at 952 U/L (normal
range 313- 618 U/L). Pathologic review of the resected
mass showed squamous mucosa covered tissue with a
diffuse lymphoid infiltrate composed of intermediateto-large cells with dispersed chromatin and prominent
nucleoli, which showed round-to-slightly irregular nuclear
borders (Figure 1A and B). Numerous single apoptotic
bodies and tingible body macrophages were noted. Immunohistochemistry showed the atypical cells to be
strongly positive for CD138 (Figure 1C), CD79a, BCL2,
and BCL6. The tumor cells were also weakly positive for
CD56 and CD45. In-situ hybridization was strongly positive for EBV-encoded RNA (EBER) (Figure 1D). The
proliferation index was high (80%), as measured by a
Ki-67 immunostain (Figure 1F). The specimen was negative for CD3, CD5, CD10, CD20 (Figure 1E), CD30,
EMA, ALK, and human herpesvirus 8 (HHV-8). A fluorodeoxyglucose positron emission tomography (FDGPET) scan showed hypermetabolic areas in the anal area,
mediastinum, right hilum, retroperitoneum, and right
common iliac chain. His bone marrow biopsy was unremarkable. Based on these clinical and pathologic findings,
the final diagnosis was PBL. The patient was treated with
dose-adjusted EPOCH (etoposide, vincristine, doxorubicin, cyclophosphamide, and prednisone) therapy, including intrathecal prophylaxis with methotrexate, which he
tolerated very well. A follow-up computer axial tomography (CT) scan showed a decrease in his lymphadenopathy
after 3 cycles. He was on ART and prophylactic antibiotics (Azithromycin, trimethoprim-sulfamethoxazole, and
acyclovir). However, at his 12 mo follow-up, the patient
had developed PBL of the bladder that was confirmed
by biopsy. Per CT, massive nodal soft tissue involvements
were noted within the left and right retroperitoneal regions of the pelvis anterior to the mid sacrum measuring
(7.0 cm), periaortic region (2.0 cm) and adjacent to kidneys (6.0 cm). Additional chemotherapy was continued.
However, the patient was lost of follow up after the visit.

INTRODUCTION
Plasmablastic lymphoma (PBL) is classified by the
World Health Organization as a type of mature B-cell
lymphoma that expresses plasma cell antigens (CD38,
CD138, MUM1) but not common B-cell antigens
(CD20, CD19, PAX5)[1,2]. While its pathogenesis is not
yet fully understood it has been shown that the EpsteinBarr Virus (EBV) is present in a majority of cases and a
small percentage of cases are associated with MYC gene
rearrangement[2]. PBL was initially identified in the oral
cavity of human immunodeficiency virus (HIV) positive individuals and this continues to be the prototypical
presentation of approximately 80% of PBL cases within
this population[3]. Since first described in 1997, there have
been numerous cases in immunocompromised non-HIV
individuals. PBL has also been found in areas outside the
oral cavity, favoring sites such as the gastrointestinal (GI)
tract, lymph nodes, and skin[4].
The gastrointestinal (GI) tract is one of the more
common extranodal sites, especially in HIV negative
patients. Given its unique phenotypic presentation by
loss of common leukocyte antigen (CD45) expression,
it might not directly lead to a diagnosis of conventional
non-Hodgkin lymphoma, which is CD45 positive. Instead, initial differential diagnoses might include likely all
CD45 negative neoplasms that could potentially involve
the GI tract including poorly or undifferentiated carcinomas, including colorectal carcinoma, neuroendocrine cell
neoplasms/carcinoid tumors, medullary carcinoma, signet ring cell carcinoma, metastatic tumors, angiosarcoma,
de novo diffuse large B-cell lymphoma (DLBCL) and anaplastic plasmacytoma and rarely plasmablastic myeloma.
Misinterpretation of GI PBL would have a great impact
on treatment strategy and clinical outcome.
PBL is considered an aggressive lymphoma with a median overall survival of 14 mo[3,4]. There is no consensus
on treatment protocol in place, and while more aggressive
regimens are suggested, they have not shown to provide
statistically significant improved outcome[5]. As of date,
there are only a handful of case reports[6-19], but not a large
case series emphasizing its clinical and pathologic variations as well as appropriate treatment implications.

CASE REPORT
Here we describe 4 cases of PBL found in the GI tract
of patients who presented to Moffitt Cancer Center for
evaluation and treatment. We have also conducted a review of the literature of other reported cases of GI plasmablastic lymphoma (GI-PBL).

Case 2
A 64-year-old male presented with bloody diarrhea. A
pelvic CT with contrast was performed, which disclosed
a large mass arising from the mid to distal sigmoid colon
with prominent thickening of the sigmoid colon and
exophytic extension (measuring 6.5 cm × 7.4 cm) into
the soft tissues posterolateral to the sigmoid colon on
the left side. An outside facility performed a colonoscopy
and subsequent resection of the sigmoid mass. A diag-

Case 1
At an outside facility, a 40-year-old Caucasian male
presented with complaints of recent onset weight loss,
nausea, and a “hemorrhoidal type” sensation in his anal
area. The patient was diagnosed with HIV in 2004 and attributed his initial weight loss to recent changes in his antiretroviral therapy (ART) therapy (lamivudine, tenofovir
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Figure 1 Microscopic examination. A: Microscopic examination of rectal biopsy showed intact squamous mucosa with submucosal dense lymphoid infiltrate associated with increased angiogenesis (HE, magnification × 40); B: High power view demonstrated sheets of large a typical lymphoid cells with plasmablastic differentiation
(big round to oval nuclei, dense or disperse chromatin, prominent nucleoli and abundant amphophilic cytoplasm with increased apoptosis and mitosis and scattered
inflammatory cells (HE, magnification × 600); C: CD138 immunostain highlighting the neoplastic cells (Immunoperoxidase, magnification × 600); D: In situ hybridization by using epstein barr virus -encoded RNA probe showed diffuse and strong signals (ISH, magnification × 600); E: Plasmablastic lymphoma cells being purely
negative for CD20 (Immunoperoxidase, magnification × 100); F: High proliferation index was highlighted by Ki67 immunostain (approximately 80%) (Immunoperoxidase,
Magnification × 100).

nosis of “favoring a hematopoietic tumor” was issued by
the outside pathology facility. Differential diagnoses included, but was not limited to, anaplastic plasmacytoma,
DLBCL and cytokeratin negative, poorly differentiated
carcinoma. The patient was transferred to our hospital
for consultation. Laboratory tests performed at our institution revealed a white blood cell count of 9.5 × 109/L,
hemoglobin of 150 g/L, platelets of 309 × 109/L. His
chemistry profile and liver function tests were normal.
An HIV test was negative. The slides of bowel resection were reviewed and further ancillary studies were
ordered. Microscopic examination of the resected specimen showed atypical plasmacytoid cells with intermediate to large nuclei with peripheral chromatin and many
prominent nucleoli. The atypical cells were positive for
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CD45 (dim), CD10, CD38 (bright), and VS38. There was
focal positivity for EMA, BCL6, CD30, and cyclin-D1.
CD117 staining showed weak positivity. They were negative for CD19, CD20, CD5, CD79a, CD138, CD34,
and HLA-DR. According to the outside pathology report, the neoplastic cells were negative for cytokeratin
AE1/AE3, CK7, CK20, CAM5.2, CDX2, melan A,
S100, ALK, BCL2, CD34, CD4, CD7, CD56, CD68, and
TdT. Light chain studies were non-contributory due to
heavy background staining. The proliferation fraction by
Ki-67 was estimated to be greater than 90%. Additional
studies performed at our institution confirmed that the
tumor was negative for CD20 and strongly positive for
EBER. While EBV associated DLBCL of the elderly can
be CD20 negative and present with immunoblastic fea-
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tures resembling PBL, it is usually non-germinal center
type, and this patient also showed negativity for CD19,
CD79a, and BCL2 and positivity for CD10 and BCL6.
These findings made this a less likely diagnosis, and the
final diagnosis was PBL. A FDG-PET scan showed hypermetabolic areas in the pelvis. A bone marrow biopsy
showed normocellular bone marrow with no evidence
of involvement by malignant lymphoma. He was initially
treated with R-CHOP (cyclophosphamide, doxorubicin,
vincristine, and prednisone-rituximab) therapy because
the immunohistochemistry (IHC) panel received from
the referring entity did not contain a CD20 stain. The
clinician thought it would be prudent to add rituximab to
the patient’s therapy until our institution ran an additional
IHC study to confirm that the lymphoma cells completely lacked CD20 expression. The patient went into
complete remission after six cycles of chemotherapy and
received an autologous hematopoietic stem cell transplant
(auto-HSCT). Follow-up 44 mo after the initial diagnosis
and 35 mo post transplant showed complete remission.

chest, abdomen or pelvis. The patient was started on HyperCVAD chemotherapy (cyclophosphamide, vincristine,
doxorubicin and dexamethasone). Before starting cycle
3 of the chemotherapy regimen, he was found to have a
mass on his bladder wall. After 3 cycles of chemotherapy,
a CT scan showed growth of the bladder mass with biopsy confirming PBL. He was started on radiation therapy but unable to continue due to declining health. The
patient was discharged to hospice care and subsequently
died of disease.
Case 4
A 65-year-old white male presented to our clinic in 2011
with a history of Hashimoto’s thyroiditis diagnosed
in 1988, status post right thyroidectomy in 1999, and
a history of Crohn’s disease (CD) diagnosed in 2000,
which was treated with oral steroids, infliximab and
budesonide. He also underwent left thyroidectomy for a
thyroid nodule in January 2006, which revealed a limitedstage of low-grade extranodal marginal zone lymphoma
(MZL) requiring no additional treatment. In June 2011,
he developed acute small bowel obstruction, which was
initially considered to be associated with exacerbation of
Crohn’s disease. He underwent resection of the ileum
and cecum. Unexpectedly, the histology and immunohistochemistry studies reported a multifocal involvement of
ileum and cecum with PBL [CD138 (+), partial CD79a
(+), focally CD20 (+), kappa light chain (+), lambda light
chain (-) and high proliferation index, 100%, highlighted
by Ki67] in addition to Crohn’s disease. All 14 biopsied
lymph nodes were free of lymphoma. Staging bone marrow biopsy showed no involvement with lymphoma.
ELISA testing for HIV-1 and 2 was negative. A CT scan
of the abdomen revealed a new soft tissue mass along
the right kidney. He was treated with two cycles (4 arms)
of hyperCVAD and rituximab between August and October 2011 and achieved complete remission, per restaging reports. He was consolidated with conditioning regimen BEAM+R (BCNU, etoposide, ara-C and melphalan
and rituximab), followed by auto-HSCT in November
2011. His post-transplant course was complicated with
protracted moderate to severe thrombocytopenia ranging from 3.0-53.0 × 109/L that required platelet transfusions. He had mild normocytic anemia and normal
absolute neutrophil count. The patient was treated with
steroids, danazol and thrombopoietin receptor agonist
(Eltrombopag) for a possible immune-mediated peripheral destruction of platelets given sustained thrombocytopenia and normal bone marrow findings (2 biopsies
within 6 mo) but did not achieve a durable response.
Subsequent restaging FDG-PET/CT scan performed in
February 2013 showed no evidence of recurrent PBL.
However, a repeat bone marrow biopsy in May 2013 revealed hypercellularity (60%) with increased myeloblasts
(40%) and cytogenetic abnormalities including del (7q)
and isochromosome 9 in 2/30 cells. Fluorescent in situ
hybridization (FISH) also demonstrated both del(7q31)
and del(5q31). The overall findings supported a diag-

Case 3
A 41-year-old male with a longstanding history of Crohn’
s disease diagnosed in 1999 had undergone a right colectomy almost 10 years prior to presentation. He was on
6-mercaptopurine (6-MP) and budesonide (Entocort)
since 2001, and was clinically stable under his primary
care physician besides a chronic fistula-in-ano for the last
two years. He presented with a 35 pound weight loss,
abdominal pain, and diarrhea at a local hospital, where
a CT of the abdomen demonstrated diffuse bowel wall
thickening of small bowel loop and associated with a
mass showing irregular central area of non-enhancement
(phlegmon) measuring 7.0 cm × 4.0 cm around the small
intestine. The patient was initially treated with steroids
and antibiotics without improvement. The involved section of bowel was removed after a CT-guided needle biopsy failed to drain any fluid from the mass. The patient
came to our institution for further evaluation and treatment. A microscopic review of the mass showed mucosa-covered tissue associated with focal dense infiltrates
of sheets of large atypical lymphoid cells throughout the
whole thickness of the small bowel wall, which was superimposed with inflammatory process. The atypical cells
had eccentrically round to oval nuclei, prominent nucleoli, and abundant eosinophilic cytoplasm. The tumor cells
stained positive for CD30, CD79a, MUM-1 and weakly
positive for PAX5 and CD68. There was variable staining for CD45, CD20, CD138, CD3, CD5, CD25, ALK1,
cytokeratin, CAM5.2, and CD56 were negative. EBER
was positive. Ki-67 showed a proliferation index of 75%.
This confirmed the diagnosis of a primary GI PBL. The
uninvolved segments of small bowel display characteristic histology for Crohn’s disease. Bone marrow staging
was negative for involvement by lymphoma. A FDGPET/CT scan demonstrated increased metabolic activity
within loops of proximal large intestine and no evidence
of metabolically active lymphadenopathy within the neck,
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ity of HIV-positive patients. In HIV-negative patients,
extranodal, mucosal areas are the most common primary
sites[4]. A diagnosis of PBL of GI tract could be difficult
since morphologically PBL could mimic a poorly differentiated carcinoma, DLBCL, Burkitt lymphoma, plasmacytoma and EBV associated DLBCL of the elderly.
The morphologic spectrum of PBL includes immunoblastic, Burkitt, and plasmacytic variants. Of note, there
are morphologic variations among the current cases. In
case 1, the tumor cells are Burkitt-like, intermediate to
large in size with dispersed chromatin, brisk mitoses, and
increased apoptosis. The lymphoma cells in cases 2, 3
and 4 are predominantly immunoblastic, centroblastic or
focally mixed with the two components. Phenotypically,
some PBL lacks or expresses weak CD45, which could
be misinterpreted as carcinoma if extensive ancillary
studies are not performed; a small subset of PBL retains
CD20 expression also results in diagnostic difficulty to
separate it from de novo DLBCL, not otherwise specified
(NOS) when encountering a limited biopsy sample. Thus,
comprehensive immunophenotyping is necessary to distinguish PBL from the other neoplasms[20,21].
PBL could also be linked to immunocompromised
status including the elderly. Both immunocompromised
and immunocompetent patients tend to present with late
stage disease[2]. B symptoms are symptoms associated
with lymphoma and include weight loss, fever, and night
sweats. These symptoms are more commonly reported
in HIV-negative (50%) patients as compared to HIVpositive patients (33%)[4]. While not all patients with GI
PBL presented with B symptoms, they all had gastrointestinal symptoms or signs (Table 1). Without imaging
studies and biopsy, many could be missed at an earlier
course in the disease. Moreover, of the 4 cases of primary GI PBL that presented to our institution and the 14
reported cases in the literature, 39.5% of the patients (5
of 13, 1 not available) had a known HIV-positive status.
For the other case studies, it is unclear if any of the patients were immunosuppressed due to other reasons that
could be attributed to disease development or progression. Three of the 14 patients were previously diagnosed
with other neoplasms, including adenocarcinoma of the
colon[15], meningioma[14], and squamous cell carcinoma
of the maxillary sinus[8]. However, there were no details
with regard to chemotherapy treatment, radiation or immunomodulation. Cases 3 and 4 from our institution had
a history of Crohn’s disease that developed PBL. To our
knowledge, this is the first report of PBL arising in the
GI tract of 2 patients with inflammatory bowel disease.
The incidence of non-Hodgkin lymphoma within the
inflammatory bowel disease population is common in the
literature. There is debate as to whether the increased risk
of non-Hodgkin lymphoma in these patients is related
to their disease, use of immunomodulators, or the use
of anti-Tumor Necrosis Factor (anti-TNF) medications.
Biancone et al[22] found in their cohort study that immunomodulators and anti-TNFs did not increase overall
cancer risk for patients with Crohn’s disease, but that a

nosis of therapy-related acute myelogeneous leukemia
(tAML). He underwent induction chemotherapy with
CLAG (cladribine, ara-C and G-CSF), but his day 14
bone marrow biopsy revealed residual leukemia. His hospital course was complicated with bacterial and fungal
infections along with significant physical deconditioning.
Although the patient was offered reinduction therapy, he
opted for comfortable measures with hospice. He succumbed to tAML two months later. A comparison of
the clinical and pathological features in our four cases is
summarized in Table 1.
Literature review of gastrointestinal plasmablastic
lymphoma
A total of 14 cases of GI PBL were found during our
search of PubMed. The publication dates range from
1998[10] to 2013[13]. The clinical and pathological characteristics of the published cases are summarized in Table 1.
The median age of the reported cases is 57 (ranging 17 to
82) with a male-to-female ratio of 3:4. The most common
symptoms at presentation were abdominal pain (57%),
weight loss (50%), anorexia (36%), and melena (36%).
The other B symptoms of fever and night sweats were
present in 29% and 7% respectively. Overall, 71% of the
patients displayed B symptoms. However, only one patient
displayed all three[6], and this patient was HIV-positive.
Other symptoms included abdominal distention, diarrhea, vomiting, and rectal bleeding. The locations of these
primary lesions consisted of the stomach (43%), small
intestine (21%), anal region (21%), cecum (14%), colon
(7%), and esophagus (7%). Of the fourteen cases, 4 were
HIV-positive, 9 were HIV-negative, and 1 patient’s status
was unknown. The immunophenotype, EBV/HHV-8 infection, and c-MYC status for these cases are presented in
Table 2. Only 8 of the cases were tested for the presence
of EBV. Of these cases, 4 (50%) were positive. Three of
these four EBV-positive cases were also HIV positive.
The fourth had an unknown HIV status. HHV8 was only
tested in HIV positive patients, with 75% of them to be
reportedly positive. The most common therapy administered was CHOP (57%). Other chemotherapy regimens
included LACE (cyclophosphamide, cytarabine, etoposide, and lomustine), EPOCH, and ProMACE-cytaBOM
(cyclophosphamide, doxorubicin, etoposide cytozar,
bleomycin, vincristine, methotrexate, and prednisone). Of
the cases where no chemotherapy was mentioned (Nos
7, 11 and 14), one patient died before therapy could be
started, one case was treated with high dose steroids only
and died within 2 wk of presentation, and the last case did
not have a record of treatment. The median survival (in
months) for ten of the patients with available data was 3.25
mo. More than 50% (6 of 11) died of disease shortly after
diagnosis or post chemotherapy (Table 1). There was only
one patient alive on a 5-year follow-up.

DISCUSSION
Plasmablastic lymphoma tends to present in the oral cav-
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Table 1 Literature review and case study summary of demographic, clinical presentation, treatment and outcomes of plasmablastic
lymphoma of gastrointestinal tract
No.

Study

Year

Age/
sex

Tumor
location

HIV
status

GI S/Sx

Response

Outcome

1

Mani et al[6]

2008

40/M

+

Cha et al[7]

2010

60/M

Progressive
odynophagia
Dyspnea, melena

WL, F, NS

2
3

Brahmania et
al[18]
Mihaljevic et
al[17]
Hashimoto et
al[15]

2011

59/M

Esophagus,
stomach
Small
intestine
Ano-rectal

LACE

Remission

Alive at 6 mo

WL +

CHOP

PR

NR

CHOP

Remission

Relapse, alive at 24
mo
Alive at 5 yr

2012

60/M

Stomach

-

Painless rectal
bleeding
Melena1

WL +

CHOP

UR

Melena

NR

UR

+

N/V, diarrhea,
melena

NR

CHOP, VP 16,
ifosfamide,
carboplatin
EPOCH

DOD after one cycle
of CHOP
Died during treatment

2012

70/F

Stomach

-

2012

46/F

Stomach

7

ChapmanFredricks et
al[14]
Bahari et al[11]

NL

NL

2012

17/F

ND

NL

NL

F+

ProMACEcytaBOM

Remission

DOD before diagnosis
made
Alive at 19 mo

2006

35/M

Ano-rectal

+

WL +

CHOP

Remission

Alive at 5 mo

Wang et al[8]

2012

55/M

Small
intestine

-

WL +

CHOP

UR

DOD at 1.5 mo

Hatanaka et
al[19]
Lim et al[16]

2010

75/M

Cecum

-

Diarrhea,
distention1
Postprandial
fullness, stomach
ache
Rectal bleeding,
tenesmus,
constipation1
Distention,
vomiting,
anorexia1
NL1

F+

53/F

Small
intestine
Stomach

8

Pruneri et al[10]

1998

9

Rajagopal et
al[9]

10

11

F+

NL

NL

NL

2009

47/F

Ano-rectal

+

Anal bleeding,
pain, fistula for 1
yr

NR

CHOP

13

Marques et
al[13]

2013

82/F

Stomach

-

WL +

CHOP

14

Mansoor et
al[12]

2012

77/F Cecum, colon

WL +

NL

UR

DOD 3 wk after
presentation

Case 1

Luria et al

Current 40/M
case

Rectal

+

Melena,
epigastric pain,
abdominal
fullness
Recal bleeding,
diarrhea,
vomiting1
Hemorr-hoids
like sensations

WL +

EPOCH

PR

Case 2

Luria et al

Bloody diarrhea

NR

NR

Abdominal
pain, diarrhea,
35-pound weight
loss

WL +

CHOP-R, AutoHSCT
Hyper-CVAD +
Velcade

CR

Luria et al

Sigmoid
colon
Terminal
ileum

NR

Case 3

Current 64/M
case
Current 41/M
case

Relapsed PBL in
pelvic, abdomen,
bladder 1 yr after PBL
diagnosis - loss of
follow after it
Alive at 44/35 mo

Case 4

Luria et al

Current 65/M
case

Terminal
ileum and
cecum

-

Acute bowel
obstruction

NA

4
5

6

12

-

-

-

B symptoms Chemotherapeutic
treatment

Hyper-CVAD +
rituximab, autoHSCT

Received
NL
3 cycles of
chemotherapy,
status
unknown
UR
DOD after 1 cycle of
chemotherapy

UR

UR

Progressive, bladder
mass, hepatic
metastases, DOD,
17 mo after PBL
diagnosed
CR for PBL, but
developed tAML
and DOD 2 mo after
tAML diagnosed
and 25 mo after PBL
diagnosed

1

Accompany abdominal pain; 44/35: 44 mo after diagnosis and 35 mo post transplant; +: Positive; -: Negative; ND: Not done; GI S/Sx: GI tract symptoms
and signs; WL: Weight loss; F: Fever; NS: Night sweats; NR: None reported; NL: None listed; CHOP: Cyclophosphamide, hydroxydaunorubicin, oncovin,
prednisone; CHOP-R: Cyclophosphamide, doxorubicin, vincristine, prednisone-rituximab; LACE: Lomustine, cytarabine, cyclophosphamide, etoposide;
EPOCH: Etoposide, vincristine, doxorubicin, cyclophosphamide, and prednisone; proMACE-cytaBOM: Cyclophosphamide, doxorubicin, etoposide
cytozar, bleomycin, vincristine, methotrexate and prednisone; Hyper-CVAD: Fractionated cyclophosphamide, vincristine, doxorubicin and dexamethasone;
PR: Partial remission; UR: Unresponsive to therapy; NA: Not Applicable; DOD: Died of disease.
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low CD4 counts (21, 48, and 35 cells/mm3) as compared
to 6 PBL patients without the rearrangement. In these 6
patients, the median CD4 count was 300 cells/mm3. One
of the 3 c-MYC/IgH rearrangement cases PBL was found
in the anus and bone marrow. The case was not included
in our review set because it was part of a table, and a full
patient history was not present. Of 14 listed cases (Table
2) and all 4 cases at our institution, only one study was
analyzed by fluorescence in-situ hybridization (FISH) for
c-MYC, which was positive. Since a dysregulated c-MYC
gene could be a potential therapeutic target[35,36], further
investigation of c-MYC in PBL may potentially have important therapeutic and prognostic implications.
One of the reasons patients with PBL may not present with B symptoms can be explained by a proposed
mechanism for its pathogenesis. B lymphocyte-induced
maturation protein-1 (BLIMP1) and X-box-binding protein 1 (XBP1) are proteins that serve as reliable plasma
cell markers because they are involved in terminal B-cell
differentiation[4,37]. They have come to be recognized as
markers of PBL because the morphology and immunoprofile of this disease can overlap with other entities
such as multiple myeloma, DLBCL, and primary effusion lymphoma[1,4,38]. As BLIMP1 expression increases
there has been shown to be a correlative decrease in
expression of human leukocyte antigen DR (HLA-DR)
and by association major histocompatibility complex
class Ⅱ (MHCⅡ)[37,38]. MHCⅡ is involved in recruiting and activating tumor-infiltrating T cells which could
potentially help combat tumor growth and contribute to
the manifestation of B symptoms. Loss of this protein
has been linked with more aggressive forms of DLBCL[37] and it has been theorized that this may contribute
to PBL’s behavior.
Chemotherapy regimens that have been used with
partial or complete response include CHOP, infusional
EPOCH, hyperCVAD, and CODOX-M/IVAC[4]. Antiviral therapy and monitoring of HIV viral titers and CD4
count also play a critical role in the treatment of HIV
positive patients. Aggressive chemotherapy regimens have
not shown to produce a statistically significant improvement in outcome[5]. Further study of the occurrence of
MYC dysregulation in PBL may help us better understand
the disease mechanism and guide future pharmacological
research and chemotherapeutic regimens. Until a more
focused treatment option can be provided to patients,
there has been some success with adding bortezomib
to the current regimens or having the patients undergo
auto-HSCT should they achieve complete remission on
therapy[5,39]. Case 2 in our study was treated with autoHSCT after his chemotherapy and showed the longest
remission of the 3 (44 mo). Case 4 achieved complete
response for his PBL but developed secondary AML two
years after auto-HSCT. To date, no study has specifically
analyzed the overall survival of auto-HSCT for the treatment of PBL. Liu et al[39] reported four patients who received auto-HSCT after chemotherapy at their institution
and showed a median survival of 27.5 mo.

fistulizing pattern of disease did. A recent case report
also addressed a concern about whether using infliximab
(anti-TNF) for inflammatory bowel disease (ulcerative
colitis) was associated with a significantly increased risk
of developing lymphomas[23]. However, a meta-analysis
by Siegel et al[24] did not show a statistically increased risk
of non-Hodgkin lymphoma in patients who were treated
with anti-TNF and immunomodulator as compared to
the general population. They were unable to establish a
clear-cut link and expressed concern that age might be a
confounding variable. Our patient had a long history of
treatment with steroids (Budesonide) and/or 6-mercaptopurine. Both drugs are immunosuppressive[25,26]. Immunosuppressed status, in conjunction with reactivation of
EBV, could be inciting factors for PBL with adverse clinical outcomes.
The presence of EBV in PBL has been cited repeatedly, and there is interest if this represents a route of
pathogenesis. EBV has been shown to be involved in
malignant transformation in a number of other lymphoproliferative disorders including Burkitt lymphoma
and Hodgkin lymphoma[27]. It appears the viral-encoded
product LMP1 has been linked to growth and proliferation[28]. This membrane bound protein is functionally
similar to CD40 and is constitutively active. Moreover,
since DNA methylation occurs ubiquitously in human
cancer from the earliest measurable stages, a novel study
of Hansen KD group revealed that extensive blockage of
hypomethylation occurred in ebv-induced B-cells, which
could be another reason for their immortalization[29].
EBV RNA is present in the majority of HIV-positive
PBL cases and about half of HIV-negative cases[4]. Right
now, the presence or absence of EBER is being used
to help diagnose PBL. However, there have been recent
reports of clinicians attempting to track their patient’s
response to treatment and possible relapse by measuring
EBV DNA viral load in blood samples at different intervals[30,31]. They found that lower levels from diagnostic
baseline corresponded with remission, while higher levels
corresponded with relapse.
Researchers have also sought to understand the
pathogenesis of PBL by understanding its common genetic anomalies. The proto-oncogene c-MYC is frequently
observed in a variety of tumors. C-MYC is a well-studied
phosphoprotein whose rearrangement has been associated with poor clinical outcome[32]. It is most commonly
associated with Burkitt lymphoma but is seen in other
malignancies as well[33]. In a study conducted by Valera
et al[34], 49% of the 41 cases of PBL that were able to be
investigated demonstrated rearrangement of c-MYC. Five
of these patients had PBL of the GI tract, and of those,
two showed rearrangements with immunoglobulin heavy
chain (IgH) and one showed gains in c-MYC expression.
The most common rearrangement encountered in the
literature is between c-MYC and IgH[32-34]. c-MYC status
was not well investigated in PBL. In an article describing
3 cases of PBL with c-MYC/IgH rearrangement by Bogusz et al[33], they found that these patients had extremely
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Table 2 Literature review and case study summary of immunophenotypic variation and available Epstein-Barr Virus/HHV8 data of
plasmablastic lymphoma of gastrointestinal tract
No.

Study

1
Mani et al[6]
2
Cha et al[7]
3
Brahmania et al[18]
4
Mihaljevic et al[17]
5
Hashimoto et al[15]
6
Chapman-Fredricks et al[14]
7
Bahari et al[11]
8
Pruneri et al[10]
9
Rajagopal et al[9]
10
Wang et al[8]
11
Hatanaka et al[19]
12
Lim et al[16]
13
Marques et al[13]
14
Mansoor et al[12]
Case 1
Luria et al
Case 2
Luria et al
Case 3
Luria et al
Case 4
Luria et al

CD45

CD20

CD79a

PAX5

CD38

CD138

MUM-1

Ki-67

EBER

MYC

HHV8

+
ND
ND
+
+
ND
+ (W)
+ (W)
+ (W)
-/+
ND

-

+ (W)
+ (F)
ND
+
+
ND
ND
+ (W)
+ (W)
+
+

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
+
-

ND
ND
+
ND
ND
ND
+
+
+ (F)
ND
ND
ND
ND
ND
+
ND
ND

+
+
+
+
+
ND
ND
+
+
+
+
+
+
+
+

ND
+
+
+
+
+
ND
ND
ND
ND
ND
+
ND
ND
ND
+
ND

ND
70%
70%
70%
100%
> 90%
ND
50%
80%
80%
90%
95%
90%
90%
80%
> 90%
75%
100%

+
+
+
ND
ND
ND
ND
+
ND
ND
+
+
+
ND

ND
ND
ND
ND
ND
+
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

-1
ND
ND
ND
ND
-1
ND
ND
ND1
ND
ND
+1
ND
ND
ND
ND
ND

1

HIV+ patients (x 4). +: Positive; -: Negative; ND: Not done; (W): Weak; (F): Focal; NA: Not applicable; EBER: Epstein-Barr Virus -encoded RNA.

In summary, clinical manifestations and treatments
are varied among cases. Understanding the rare disease
entity would benefit patient care by rendering earlier correct diagnosis, predicting clinical outcome and taking appropriate therapeutic strategies. A large scale study with
standard approaches is eventually needed.

Term explanation

COMMENTS
COMMENTS

Peer review

Anaplastic plasmacytoma: a morphologic variant of plasmacytoma. Plasmablastic myeloma: a morphologic variant of plasma cell myeloma/multiple myeloma,
often involving bone marrow, bone, soft tissue and rarely found in GI tracts as
extramedullary presentation.

Experiences and lessons

Given GI-PBL being a great mimicker for the other GI neoplasms, lessons we
learned are to include rare entity into initial differential diagnoses, in particular for
the patients who are in immunosuppressant(s) or immunocompromised status.

Case characteristics

This article is writen very well as pathological case report. The authors have
presented four cases of primary GI large B-cell lymphomas with immunophenotype and Epstein-Barr Virus expression consistent with plasmablastic lymphoma. Only one of the four cases were HIV positive and a second patient had
iatrogenic immunosuppression. They have also summarized clinicopathological
findings of 14 cases of primary GI plasmablastic lymphoma review of literature.
They discuss the possible molecular and immune mechanisms that may lead to
this uncommon tumor.

Plasmablastic lymphoma of gastrointestinal tract (GI-PBL) is a rare variant of
B-cell non-Hodgkin lymphoma with an aggressive clinical course and shorter
overall survival of 1-2 years, which is primarily associated with human immunodeficiency virus (HIV) infection but can also be seen in immunecompromised
status including the elderly.

Clinical diagnosis

It often presents with gastrointestinal (GI) symptoms and signs such as bloody
stool, diarrhea, abdominal pain accompanied with or without weight loss.

Differential diagnosis

REFERENCES

Differential diagnoses should include, but not be limited to, poorly differentiated
carcinomas, of GI tract, metastatic neoplasms, some sarcomas, de novo diffuse
large B-cell lymphoma, and plasma cell neoplasms.

1

Laboratory diagnosis

2

Laboratory investigations should include routine CBC, serum lactate dehydrogenase level, and virology including HIV and Epstein-Barr Virus.

Imaging diagnosis

Imaging study using positron emission tomography scan/computer axial tomography scan revealed a mass with or without bowel obstruction.

3

Pathological diagnosis

PBL poses a diagnostic challenge given its unique immunophenotypic profile (negative for CD45, B-cell markers, CD20, PAX-5, and positive for plasma cell markers
such as CD138, CD38, MUM1 and partially CD79a) and a high proliferation index.
Thus, a comprehensive study including careful morphologic examination, extensive
immunophenotyping (immunohistochemistry or flow cytometry) and cytogenetic/
FISH study should be completed before the diagnosis is rendered.

4

Treatment

Although both CHOP and EPOCH are considered the common therapeutic
choices, standard therapy or treatment guidelines have not been established
yet. Autologous transplant is considered optional and tends to have a good outcome but still limited in experience.
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Core tip: This report describes a case with bleeding
hemangiomas in the third portion of the duodenum and
successful treatment using a laparoscopic approach.
After performing a laparoscopic Kocher maneuver was
performed, the location of the duodenal hemangioma
was confirmed by endoscopic and laparoscopic observation. The lesion was excised using ultrasonic coagulating
shears and the defect in the duodenal wall was sutured
laparoscopically. This minimally invasive technique may
be a valid alternative to open surgery for the treatment
of benign duodenal tumors in the third portion.

Abstract
Original sources: Kanaji S, Nakamura T, Nishi M, Yamamoto
M, Kanemitu K, Yamashiita K, Imanishi T, Sumi Y, Suzuki S,
Tanaka K, Kakeji Y. Laparoscopic partial resection for hemangioma in the third portion of the duodenum. World J Gastroenterol
2014; 20(34): 12341-12345 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i34/12341.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i34.12341

Benign duodenal tumors are rare and less common
than malignant tumors. Furthermore, vascular lesions
of the duodenum, including hemangiomas, are rare
causes of gastrointestinal bleeding. This report describes a case with bleeding hemangiomas in the third
portion of the duodenum and jejunum and their successful treatment using a laparoscopic approach. There
is no report of totally laparoscopic resection for tumor
in the third portion of duodenum. After performing
a laparoscopic Kocher maneuver, the location of the
duodenal hemangioma was confirmed by endoscopic
and laparoscopic observation. The lesion was excised
using ultrasonic coagulating shears and the defect in
the duodenal wall was sutured laparoscopically. The
hemangioma of the jejunum was treated extracorporeally through a 3.0 cm umbilical incision. The operating
time was 241 min and blood loss was negligible. The
postoperative course was uneventful. For benign duodenal tumors in the third portion, if endoscopic resection is not adapted, this less invasive technique may
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INTRODUCTION
Vascular lesions of the duodenum, including hemangiomas, are rare causes of gastrointestinal bleeding. Indeed,
there have been very few reports of hemangioma in the
duodenum[1]. Considering that hemangiomas are benign
tumors, a less invasive procedure, such as endoscopic or
laparoscopic resection, is recommended if it is technically possible. The use of endoscopic mucosal resection
(EMR) for intestinal tumors, including duodenal tumors,
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Figure 1 Hemangiomas in the duodenum and jejunum. A: Upper gastrointestinal endoscopy shows a hemangioma of the duodenum in the third portion (white
arrow); B: Double balloon endoscopy shows a hemangioma of the jejunum (black arrow); C: A barium study shows the duodenal hemangioma (black arrowheads)
located in the third portion of duodenum, approximately 4.0 cm from the anal side of the inferior flexure (white arrowheads).

diagnosis was not made from biopsy specimens. The
duodenal hemangioma was located in the third portion
of the duodenum based on a barium study, approximately 4.0 cm to the anal side of the inferior flexure of the
duodenum and approximately 7.0 cm away from the ampulla of Vater (Figure 1C). Computed tomography could
not detect tumors in the duodenum or jejunum. Distant
metastasis and regional lymph node swelling were absent.
These tumors could not be subjected to EMR because of
their locations, where endoscopic treatment posed technical difficulties. The patient was referred to surgery due
to his desire for minimally invasive treatment rather than
conservative observation. Finally, the patient decided to
undergo laparoscopic resection of the tumor. To identify
the location of the hemangioma in the jejunum during
surgery, the jejunal submucosal layer against the side of
the hemangioma was marked with black ink during DBE
prior to the surgery.
A laparoscopic operation was undertaken under general anesthesia with the patient in the supine position
with his legs apart. The operator stood on the patient’s
left side. Initially, the first trocar was placed using a standard umbilical cut down technique. Carbon dioxide was
insufflated through this port with a pressure setting of
10 mmHg. A 30° laparoscope was introduced through
the umbilical port and diagnostic laparoscopy was performed. Four additional trocars were inserted into the
left upper, right upper, right lower, and left lower quadrants under laparoscopic guidance. Initially, we dissected

has increased. However, EMR of duodenal tumors is
challenginge due to the presence of a thin duodenal wall
and rich vascularity. Recently, laparoscopic treatments
for duodenal tumors have been reported to reduce invasiveness[2-6]. However, most of these reports concerned
tumors in the proximal side of duodenum. To the best
of our knowledge, this is the first report of a patient undergoing total laparoscopic resection for a tumor in the
third portion of the duodenum. In this paper, we present
a minimally invasive surgical option for resection of a
duodenal hemangioma: total laparoscopic resection without mini-laparotomy.

CASE REPORT
In 2013, a 43-year-old male presented with anemia and a
hemoglobin level of 10.0 g/dL. He was diagnosed with
a hemangioma in the third portion of the duodenum by
upper gastrointestinal endoscopy (Figure 1A) and a hemangioma in the middle part of the jejunum by double balloon endoscopy (DBE) (Figure 1B). Despite the absence
of active bleeding, these hemangiomas were suspected
to be the cause of his anemia because they bled easily
following light contact with the endoscope and no sign
of any other cause of bleeding was found during further
examination, including capsule endoscopy and colonoscopy. At the time of diagnosis, endoscopic examination
showed the diameters of both tumors to be 20 mm. Because these suspected hemangiomas bled easily, a definite
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Figure 2 Laparoscopic Kocher maneuver. A: Right colon (black arrowheads) and mesocolon (white arrowheads) were freed laparoscopically from the superior flexure of the duodenum (SD). B: Dissection around the inferior flexure of the duodenum (ID) was extended beyond the vena cava (VC).

the omentum from the right lateral side up to the front
of duodenum and removed the mesocolon from the
epigastric tissue. The procedure continued with dissection of the right hepatocolic ligament, with ultrasonic
coagulating shears (SonoSurg, Olympus Medical System,
Tokyo, Japan) being used to mobilize the right colic flexure (Figure 2A). A laparoscopic Kocher maneuver was
then performed. The decision regarding the resection
procedure was based on the preoperative imaging studies and on intraoperative visual inspection. The retroperitoneum was entered using the ultrasonic coagulating
shears, and the dissection around the second portion of
the duodenum was extended beyond the vena cava (Figure 2B). Next, the surgeon moved on the patient’s right
side, and additional dissections of the mesocolon were
performed around the duodenum without any management of the vessels, enabling exposure of the third portion of the duodenum. Because the serosal side of the
hemangioma became dark red, we were able to identify
the location of the hemangioma from the serosal side.
The hemangioma was located in the third portion of the
duodenum, approximately 4.0 cm from the anal side of
the inferior flexure of the duodenum, as predicted by
the preoperative findings. We performed an intraoperative gastroduodenal endoscopy and observed that the
intraluminal location of the hemangioma corresponded
with that identified by laparoscopy, based on the serosal
color change of the duodenum (Figure 3A). Resection
of the lesion was performed using ultrasonic coagulating
shears. Next, we cut a full-thickness layer of the gastric
wall using laparoscopic coagulating shears, while confirming the location of the tumor by endoscopy (Figure
3B). The duodenal wall was then closed with a manual
intracorporeal running suture using a 3-0 vicryl suture
(Erhicon GMbH, Norderstedt, Germany) in the fullthickness layer (Figure 3C) and 3-0 V-Loc (Covidien,
Dublin, Ireland) in the seromuscular layer (Figure 3D).
The resected specimen was transferred into a pouch
made from the finger tip of a rubber glove, and was removed through the left lower port. After the incision in
the duodenum was repaired, the duodenum was reinflated to detect any bleeding or leakage from the suturing
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line of the laparoscopy and to confirm a patent lumen
by intraluminal endoscopy.
Next, we extended the navel port from 1.5 to 3.0
cm to extracorporeally check the total jejunum through
this port. We easily identified the location of the hemangioma in the jejunum, which had been detected preoperatively and marked with black ink before surgery;
the hemangioma was also checked by palpation of the
tumor through the serosal side. The jejunal hemangioma
was located approximately 250 cm from the anal side of
the Treitz’ ligament. No abnormal finding was observed
elsewhere in the jejunum.
The duration of the procedure was 241 min, and
blood loss was negligible. Postoperative pain was minimal, requiring no additional analgesia beyond the continuous epidural anesthesia. The patient was ambulatory the
next day. He was started on a liquid diet, which proceeded to a soft diet. The resected specimens demonstrated a
15 mm × 8 mm duodenal tumor and a 15 mm × 11 mm
jejunal tumor, both having a solid structure. Microscopic
examination of both tumors also revealed hemangiomas,
while no abnormal structure or dysplasia was observed.
The patient was able to eat as well as he did before the
operation and all symptoms, including the anemia, were
resolved.

DISCUSSION
Recently, several investigators have reported the laparoscopic local excision of duodenal tumors[2,3,6-8]. Poultsides et al[8] reported hand-assisted laparoscopic local
duodenal resection was associated with shorter operative
time compared to the total laparoscopic approach. However, the hand-assisted approach necessitates that the
mini-laparotomy incision reach a length of at least 60-70
mm. Furthermore, extracorporeal duodenal resection
and closure is conducted in a limited working space with
restricted vision, thus making it difficult especially on
obese patients.
There is no report of a total laparoscopic resection
performed for a tumor in the third portion of the duodenum. Because of the technical difficulty of the loca-
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Figure 3 Laparoscopic resection of the duodenal hemangioma. A: Intraoperative gastroduodenal endoscopy shows the intraluminal location of the hemangioma
(white arrowheads), corresponding with the location identified by laparoscopy with the serosal color change of the duodenum (black arrowheads); B: Resection of the
lesion was performed using ultrasonic coagulating shears with a laparo-endoscopic view; C: The defect of the duodenal wall was closed manually using an intracorporeal running suture in the whole layer. The suture line (black arrowheads) was extremely close to the pancreas (white arrowheads); D: After the intracorporeal running
suture was placed in the seromusclar layer, the duodenum was reinflated during the laparoscopy to detect any bleeding or leakage from the suturing line (black arrowheads) and to confirm a patent lumen by intraluminal endoscopy.

tion of the tumor, which would be surrounded by the
pancreas, transverse colon, and mesocolon, it seems that
benign duodenal tumors in the third portion have been
resected using laparoscope-assisted approaches or open
laparotomy. Laparoscopic resection of tumors in the
third portion of the duodenum requires special operative techniques, which are important in overcoming this
difficult location.
First, the laparoscopic bilateral approach to the Kocher maneuver was useful in this study, that is, the dissection around the duodenum was performed for the
second portion on the patient’s left side and for the third
portion on his right side. We consider that the laparoscopic Kocher maneuver is an indispensable approach
to achieving total laparoscopic resection of duodenal tumors in the second and third portion as it can mobilizes
and exposes the duodenum prior to local excision and
closure of the defect. The tumor, described in this study,
located in the third portion of the duodenum, was approximately 4 cm to the anal side of the inferior flexure
of the duodenum and was easily exposed by the laparoscopic Kocher maneuver with a bilateral approach.
Second, the laparo-endoscopic view was useful for
identifying the tumor-free margin. During resection of
the tumor, the ultrasonic coagulating shears were useful for coagulating and cutting the duodenal wall. The
laparo-endoscopic view enabled resection of the duode-
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nal tumor with suitable margins through observation of
both the mucosal and serosal sides of the tumor. Furthermore, we placed an anchoring suture on the side of
the duodenal tumor with greater curvature, which was
then rolled caudally to facilitate resection.
Lastly, closing of the duodenal defect by laparoscopic
suturing was necessary in this case, because the tumor
was extremely closed (approximately 5 mm) to the pancreas, providing an unsuitable axis for the endolinear stapler to close the duodenal wall. Duodenal resection using an endolinear stapler has been reported by other investigators[2,3]. Toyonaga et al[3] used an endolinear stapler
for wedge resection of a relatively small carcinoid tumor.
Because this is a simple and safe procedure, laparoscopic
intestinal resection using an endolinear stapler is useful.
However, an unnecessarily large resection margin is a
problem when using an endolinear stapler. In this case, it
was quite straightforward to carry out intracorporeal suturing with a magnified laparoscopic view. Leakage from
a duodenal defect may be critical because duodenal juice
contains pancreatic secretions and bile. For increased
safety, we sutured the duodenal defect with two layers
using a laparo-endoscopic view, while paying close attention to avoiding any stenosis or deformity. This technique of laparoscopic suturing is widely applicable, such
that a duodenal tumor in any location can be treated by a
totally laparoscopic approach.
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Here, we preoperatively detected two hemangiomas
in the duodenum, and jejunum by endoscopic examination. Because no active bleeding from these hemangiomas was observed endoscopically, there was the possibility that another hemangioma was the cause of the bleeding in the digestive tract, which could not be detected
preoperatively. Suzuki et al[9] reported that the diagnostic
rate of DBE in identifying the source of bleeding (79%)
was much higher than that of conventional methods
(11%), such as upper gastrointestinal endoscopy, colonoscopy, or barium enema. Despite the preoperative
DBE, we carefully checked the jejunum by both visual
examination and palpation through the 3.0 cm navel
wound. However, it was not possible for the resection
of the duodenal hemangioma to be performed safely
through this small, 3.0 cm opening. We consider that total laparoscopic partial resection is a viable approach for
tumors in deep or fixed abdominal organs, such as the
duodenum and stomach, but not for certain parts of the
jejunum that can be accessed and resected easily through
a 3.0 cm opening.
In conclusion, our technique of total laparoscopic resection with intracorporeal suturing under a laparo-endoscopic view constitutes a minimally invasive treatment for
benign tumors in the third portion of the duodenum.

Experiences and lessons

For the benign duodenal tumors in the third portion, if endoscopic resection is
not adapted, this less invasive technique may be a standard treatment.

Peer review

Authors described a clear technique for totally laparoscopic resection of duodenal tumor in the third portion.
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Surgical resection of advanced gastric cancer following
trastuzumab/oxaliplatin/capecitabine combination therapy
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tion and trastuzumab application for 1 year. No recurrence has been observed 18 mo after the operation.
Trastuzumab as perioperative and adjuvant medication,
in combination with oxaliplatin and capecitabine for
a HER2-overexpressing advanced gastric adenocarcinoma, led to recurrence-free survival of at least 18 mo
after surgery.
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Core tip: Surgical resection of advanced gastric cancer
is accompanied by a high frequency of recurrences and
metastases. To curb cancerous cell growth, cytostatic
medications are commonly used; however, tumor cellspecific drugs are being researched increasingly. Human epidermal growth factor receptor 2 (HER2) has
been recognized as a target for breast cancer medications, and the application of the monoclonal antibody
trastuzumab led to remissions of HER2-positive breast
cancers, which comprise about 30% of all cases. HER2
overexpression was also detected in gastric cancers;
therefore, trastuzumab as an adjuvant or neoadjuvant
therapy has been used as a new approach to treat
these tumors.

Abstract
Late-stage gastric adenocarcinoma patients have a poor
prognosis because of high recurrence rates. To improve
long-term outcomes, perioperative chemotherapies are
combined with surgery. Human epidermal growth factor receptor 2 (HER2) overexpression had been noted
in gastric cancer; therefore, trastuzumab has been
used occasionally in this setting. A 63-year-old male
Chinese patient, who was diagnosed with adenocarcinoma in the gastric antrum, as well as lymph node
metastases along the left gastric and hepatic artery,
and left adrenal area, was admitted to our hospital.
HER2 expression was positive, and cluster amplification
was detected in a fluorescence in situ hybridization assay. The patient received three cycles of a neoadjuvant
trastuzumab/oxaliplatin /capecitabine regimen. He subsequently underwent distal gastrectomy, D2+ lymphadenectomy, left adrenalectomy, cholecystectomy and
Billroth Ⅱ anastomosis. Treatment was continued with
another five postoperative cycles of the same medica-
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INTRODUCTION
Surgical resection of early gastric cancer is very effective;
however, in advanced stages, the overall postoperative
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137 and 1693 ng/mL, respectively. The initial diagnosis
was antral carcinoma with lymph node metastasis in the
perigastric and left adrenal areas. The patient received a
XELOX (capecitabine plus oxaliplatin) regimen, in combination with Herceptin, as a neoadjuvant therapy. The
XELOX medication comprised oxaliplatin 130 mg/m2
on day 1 and Xeloda 1000 mg/m2 po bid on days 1 to 14,
repeated every 3 wk. Herceptin was given at a dose of 8
mg/kg for the first week and then 6 mg/kg every 3 wk.
Efficacy evaluation by reviewing abdominal CTs showed
a partial response after the patient finished 3 cycles of
combination therapy (Figure 2). The serum level of CEA
dramatically declined to 24 ng/mL and that of AFP to
21 ng/mL. Subsequently, the patient underwent distal
gastrectomy, D2+ lymphadenectomy, left adrenalectomy,
cholecystectomy, and Billroth Ⅱ anastomosis by laparotomy. Intraoperative exploration showed that a 5 cm ×
5 cm × 3 cm tumor located in the antrum, invading the
pylorus and duodenal ampulla, with multiple lymphadenectasis along the gastric hepatoduodenal ligament and
retroperitoneal area. The mass in the left adrenal area,
which was 5 cm × 5 cm × 3 cm in size, was confirmed
to be fused enlarged lymph nodes. There were no obvious metastatic nodules found in the liver, peritoneum
and pelvic floor. The pathological diagnosis was poorly
to moderately differentiated ulcerative adenocarcinoma
of the gastric antrum. The tumor grew along the lesser
curvature with degeneration and infiltration of the superficial muscle layer. Peritumoral fibroplasia and inflammatory cell infiltration were observed, which were consistent
with post-chemotherapy changes. In addition, malignant
cells were detected in the lesser curvature lymph node
(LN) (6/7), pyloric LN (2/3), greater curvature LN (3/4),
and posterior pancreas head LN (1/1). Other lymph
nodes were negative, and no cancer cells were found in
the left adrenal gland. The patient received another five
cycles of XELOX and Herceptin regimen after recovery from the operation, and Herceptin treatment was
continued for 1 year. The main adverse effects related to
chemotherapy were grade 1 or 2 neutropenia and nausea.
No obvious adverse cardiac events were detected. The
patient refused postoperative radiotherapy but returned
for regular follow-ups every 3-6 mo. He has remained recurrence free 18 mo after the gastrectomy.

Figure 1 Fluorescence in situ hybridization analysis showing positive human epidermal growth factor receptor 2 expression with cluster amplification (ratio > 2.2).

5-year survival rate is reduced to 5%-20%, because of
high frequencies of locoregional recurrences and distant
metastases[1]. To improve the treatment outcomes of
operable gastric cancers in later stages, perioperative chemotherapies have been combined with surgery, leading to
significantly improved progression-free and overall survival rates[2]. Although perioperative chemotherapies are
widely accepted as beneficial adjuncts to surgery when
combined with other gastric cancer treatments, currently there is no common consensus regarding the ideal
regimen[3]. In addition, human epidermal growth factor
receptor 2 (HER2) overexpression had been reported in
gastric cancers; therefore, trastuzumab has been introduced into chemotherapies; however, its efficacy is still
under evaluation[4,5], and published data about targeting
HER2 in perioperative regimens are scarce.

CASE REPORT
A 63-year-old male patient with a family history of gastric cancer was admitted to the local hospital on July 17th,
2012, with complaints of acid reflux, anorexia and upper abdominal fullness for more than 1 year. His mother
died of gastric cancer, and his sister and brother were
both operated on for gastric cancer. Gastroscopy images
showed antral deformation and massive ulcers covered
with a white smear. The surrounding mucosa was irregular, with a rigid texture, while peristalsis disappeared, and
lesions involving the distal antrum, pylorus and gastric
angle had led to pyloric deformation as well as stenosis.
A pathological examination revealed a moderately differentiated adenocarcinoma in the gastric antrum, while
HER2 expression was detected, with cluster amplification in a fluorescence in situ hybridization assay (Figure 1).
Positron emission tomography-computed tomography
(PET-CT) and enhanced abdominal CT showed lymph
node metastasis along the left gastric and hepatic arteries.
There was also a mass detected in the left adrenal area,
which was suspected to comprise fused lymph nodes.
The serum levels of carcino-embryonic antigen (CEA)
and alpha-fetoprotein (AFP) were markedly elevated, at
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DISCUSSION
Although surgery remains the primary treatment modality
for gastric cancer, as part of a comprehensive treatment
regimen, the rate of local recurrence approaches 50%
in advanced gastric cancer, even after radical resection,
because of the biological characteristics of the tumors[6].
Therefore, integrated treatment models are used to improve the outcome in advanced gastric cancer. The aims
of neoadjuvant chemotherapy are tumor down-staging,
improved resection rates and decreasing the recurrence
rate of metastases. A meta-analysis of nine clinical trials
was presented at ASCO 2007[7], in which 2102 patients
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A

B

Figure 2 Radiological evaluation by computed tomography scan before (A) and after three cycles (B) of neoadjuvant therapy of trastuzumab combined
with oxaliplatin and capecitabine. The thickness of the stomach wall and the size of the lymph nodes had decreased dramatically.

were enrolled, with a median follow-up time of 5.3 years,
comparing outcomes between surgery with preoperative
chemotherapy and surgery alone. The analysis revealed
a statistically significant benefit in favor of adjunctive
preoperative chemotherapy, with a 4% increase in 5-year
survival rates (HR = 0.87, P = 0.003) and a 5% increase
in R0 resection rate (67% vs 62%, P = 0.03). In the
MAGIC trial[2], 503 patients were randomly assigned to
receive perioperative chemotherapy or surgery alone. The
results showed that the pathological staging of patients in
the surgery group was significantly higher compared with
those in the perioperative chemotherapy group. Among
all patients undergoing resection, there was a greater proportion of stage T1 and T2 tumors in the perioperative
chemotherapy group than in the surgery group (51.7%
vs 36.8%, P = 0.002). The resection rate was also notably
higher in the perioperative chemotherapy group than in
the surgery group. Among patients treated by radical surgery, resection was considered curative by the operating
surgeon in 169 of 213 patients (79.3%) in the perioperative chemotherapy group compared with 166 of 236 patients (70.3%) in the surgery group (P = 0.03).
HER2 is overexpressed in different kinds of tumors,
promoting tumorigenesis, progression and metastasis[8].
High HER2 expression was first detected in gastric cancer
by Fukushige et al[9] in 1986. Since then, HER2 amplification or overexpression has been reported in 7%-34% of
gastric tumors, with different expression rates in different sites[10]. ToGA was the first international, multicenter,
randomized phase Ⅲ clinical trial to investigate the efficacy of trastuzumab for locally advanced, recurrent or
metastatic inoperable gastric cancers. The trastuzumab
group showed a 26% reduced mortality rate, a 2.7-mo
increase in overall survival time and a 12% increase in
objective response rates[11]. In our case report, the patient
was diagnosed with gastric cancer with multiple lymph
node metastases along the left gastric and hepatic artery,
and at the left adrenal area; therefore, surgery alone was
not the first option. The patient was treated with trastuzumab and XELOX for three cycles and demonstrated a
partial response. After successful surgical resection, the
pathology report showed fibroplasia and inflammatory
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cell infiltrations, indicating chemotherapy-related changes.
In our case, we used a perioperative trastuzumab/oxaliplatin/capecitabine regimen in an advanced gastric
cancer patient, which resulted in an improved preoperative condition and successful resection without recurrence for 1 year after treatment. Wang et al[12] and Sbitti et
al[13] had reported successful neoadjuvant/perioperative
trastuzumab medications for advanced gastric cancer
patients. Furthermore, there is the ongoing phase Ⅱ
NeoHx study (NCT01130337)[14], the preliminary results
of which were reported at this year’s ASCO meeting. In
the NeoHx study, 36 HER2-overexpressed gastric cancer
patients were enrolled to receive perioperative treatment
with trastuzumab in combination with capecitabine and
oxaliplatin. The R0 resection rate was 78%, and the pCR
rate was 19%. These results highlight the usefulness of
perioperative HER2 targeting. Trastuzumab neoadjuvant
treatment for HER2-positive gastric cancers should be
further investigated by randomized, controlled phase Ⅲ
clinical trials.

COMMENTS
COMMENTS
Patient characteristics

A 63-year-old male with a family history of gastric cancer complaining of acid
reflux, anorexia and upper abdominal fullness.

Clinical diagnosis

Adenocarcinoma in the gastric antrum, with lymph node metastases along the
left gastric and hepatic artery, and left adrenal area.

Differential diagnosis

All other related diseases could be excluded.

Laboratory tests

White blood cell 5200/μL; hemoglobin 101 g/L; carcino-embryonic antigen 137
ng/mL; alpha-fetoprotein 1693 ng/mL; hepatic and renal function tests were
within normal limits.

Imaging results

Gastroscopy images showed antral deformation and massive ulcers covered
with a white smear. The surrounding mucosa was irregular with a rigid texture,
and there were lesions involving the distal antrum, pylorus and gastric angle.
Positron emission tomography-computed tomography (PET-CT) and an enhanced abdominal CT showed lymph node metastasis along the left gastric and
hepatic arteries.

Pathology results

A moderately differentiated adenocarcinoma in the gastric antrum with human
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epidermal growth factor receptor 2 (HER2) expression was detected. Cluster
amplification was demonstrated in a fluorescence in situ hybridization assay.

Treatment

7

Neoadjuvant capecitabine/oxaliplatin regimen in combination with herceptin,
followed by surgical resection.

Related reports

8

It is generally accepted that successful surgical treatment of advanced gastric
cancers relies on preoperative chemotherapies. Combining conventional cytostatic drugs with herceptin for HER2-positive tumors is still in the experimental
phase.

9

Experiences and lessons

The usefulness of perioperative HER2 targeting and trastuzumab neoadjuvant
treatment for HER2-positive gastric cancers should be further investigated by
randomized, controlled phase III clinical trials.

10

Peer review

Accumulation of successful cases with HER2 positive gastric cancer treated
with preoperative trastuzumab and standard chemotherapy is important for
clinical practice.

11
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Core tip: This is the first reported case of a synchronous presentation of typical and hepatoid adenocarcinomata of the colon in a patient with long-standing ulcerative colitis and primary sclerosing cholangitis. This
report addresses the clinical importance of probing for
hepatoid adenocarcinomata in patients with increased
serum alpha-fetoprotein levels in the absence of hepatocellular carcinoma.

Abstract
A case is presented of a 36-year-old male with primary
sclerosing cholangitis-associated inflammatory bowel
disease (PSC-IBD) and two synchronous stage 1 adenocarcinomata of the colon, who was initially treated with
a subtotal colectomy with ileostomy. One year later,
the patient presented with extensive intra-abdominal
lymphadenopathy and peritoneal carcinomatosis, as
well as a markedly elevated serum level of alpha-fetoprotein (AFP). Fine needle aspiration biopsy of a porta
hepatis lymph node revealed a metastatic hepatoid
adenocarcinoma. Subsequent review of the previous
colectomy specimen showed that one of the previously
identified adenocarcinomata had features suggestive
of a hepatoid colonic adenocarcinoma. The patient
was subsequently treated with a cytotoxic regimen of
FOLFOX (oxaliplatin, leucovorin, 5-fluorouracil) and bevacizumab, with stable results being achieved after six
months. This case presents the first known report of
PSC-IBD associated with synchronous typical and hepatoid adenocarcinomata of the colon and highlights the
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INTRODUCTION
Hepatoid adenocarcinoma (HA) is a rare neoplasm, which
was first described in the stomach by Bourreille et al[1] and
termed by Ishikura et al[2] after reporting a similar case in
1985. The frequent occurrence of HA in the stomach
has been attributed to the common embryologic origin
of the stomach and liver from the foregut, though it can
occur in other organs, including the colon, genitourinary
tract, thymus, biliary system, esophagus, pancreas, peritoneum, kidney, ovary or lung[3]. The histologic features and
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biochemical profile of hepatoid tumors are reminiscent
of hepatocellular carcinoma (HCC)[4,5]. HA are composed
of polygonal tumor cells arranged in both trabecular and
glandular structures[6], and can be identified with alphafetoprotein (AFP), hepatocyte specific antigen (HSA),
and MOC31 antibodies, which usually do not react with
hepatocytes[3]. This case report describes the discovery of
a metastatic HA in the colon of a patient with primary
sclerosing cholangitis (PSC)-associated inflammatory
bowel disease (IBD).

over the previous twelve months. A biphasic abdominal
computed tomography (CT) scan and hepatic magnetic
resonance imaging both failed to show any hepatic mass
lesions.
Sixteen months after the initial colectomy, the patient
underwent an endoscopic ultrasound and a fine needle
aspiration biopsy of the largest porta hepatis lymph
node. Histologic examination showed the lymph node
to be positive for metastatic carcinoma, as indicated by
intermediate-sized dysplastic cells with vacuolated cytoplasm and occasional markedly enlarged malignant nuclei-forming lumina (Figure 1A). Immunohistochemistry
revealed that the tumor cells were positive for AFP (Figure
1B) and strongly positive for caudal-related homeobox
transcription factor 2 (CDX-2) (Figure 1C). In addition,
staining for HSA was unequivocal (Figure 1D). These
histopathologies were consistent with a metastasis of the
known primary colonic tumor, and the AFP positivity
suggested a hepatoid variant. A subsequent review of
the original colonic specimens revealed that the smaller,
poorly differentiated tumor was in fact composed of
polygonal-shaped cells with granular eosinophilic cytoplasm, centrally located nuclei, and prominent nucleoli
(Figure 2A, B) that were immune-positive for AFP (inset
of Figure 2B), HSA, and CDX-2. In contrast, the second
tumor identified from the original specimen was negative
for AFP and HSA immunostaining, and showed a more
typical colonic morphologic differentiation (Figure 2C,
D). This indicated that the tumor in the porta hepatis
node represented a metastasis of the colonic HA.
Following this diagnosis, a repeat CT scan of the
abdomen was performed, which showed prominent
paracolic peritoneal enhancement that was suggestive of
peritoneal carcinomatosis. The patient was thus started
on palliative chemotherapy with FOLFOX (oxaliplatin,
leucovorin, 5-fluorouracil) and bevacizumab. Serum AFP
levels decreased to 260 μg/L after three cycles of chemotherapy, and the patient remains stable six months after
the diagnosis of metastatic HA of the colon.

CASE REPORT
A 36-year-old Caucasian male was first diagnosed with
ulcerative pancolitis at the age of 24 and treated with mesalamine. Eight years after the initial diagnosis, the patient
became jaundiced and imaging of his bile duct showed
changes typical of PSC. A subsequent dysplasia surveillance colonoscopy showed a polypoid lesion within the
proximal transverse colon, along with chronic inflammatory mucosal changes. Biopsies of the lesion revealed an
infiltrating, moderately differentiated colonic adenocarcinoma. The patient then underwent a subtotal colectomy
and ileostomy with a Roux-en-Y hepaticojejunostomy.
Although only one lesion was documented during
colonoscopy, histopathologic examination of the resection specimen showed two completely excised synchronous colonic tumors, 9 cm apart, within the transverse
colon. The first tumor measured 2 cm in size and showed
a high-grade (poorly differentiated) colonic adenocarcinoma, characterized by solid sheets of neoplastic cells
arising from dysplastic surface epithelium. The second
larger tumor (4.7 cm) had a low-grade histologic appearance, composed of moderately differentiated colonic
glands invading into the superficial portions of the submucosa. Both lesions invaded the submucosa but did not
penetrate the muscularis propria, and thus were staged
as pT1 lesions. Lymphatic or venous invasion was not
observed (via D2-40 and CD31 staining) and 45 regional
colonic lymph nodes were negative for metastatic disease.
The background colonic mucosa showed chronic active
ulcerative pancolitis with minimal severity.
The histologic staging and review by a multidisciplinary team did not indicate adjuvant chemotherapy.
However, four months after the initial colectomy, the
patient developed ascites and was found to be cirrhotic.
An enlarging left renal perihilar lymph node identified
during a pre-liver transplant work-up was monitored for
six months by serial image scanning. A positron emission
tomography (PET) scan revealed multiple PET-positive
paraaortic lymph nodes and one left inguinal lymph node,
which was suspicious for malignancy. However, no neoplastic changes were observed in an excisional biopsy of
the left inguinal lymph node. The only abnormal biomedical value coinciding with the PET-positive result was an
abnormal AFP value of 4896 μg/L that was encountered
during the standard HCC screening protocol. Moreover,
the patient’s AFP levels had slowly but steadily increased

WCCR|www.wjgnet.com

DISCUSSION
This case describes a patient with long-standing ulcerative colitis and primary sclerosing cholangitis who was
diagnosed with metastatic colonic HA that was denoted
by markedly elevated AFP levels. To the best of our
knowledge, this is the first reported case of two synchronous colonic cancers with divergent histologic subtypes
arising in a background of PSC-IBD. HA of the colon
or rectum is distinctly rare, representing only 2% of all
reported cases[7]. Four of the seven previously reported
cases of colonic HA were associated with IBD[8-11]. This
strong correlation with IBD may be related to the ongoing chronic inflammation in these patients, but to date,
no causal link has been established. A review of 271
patients showed that HA occurs predominantly in males
(male:female = 2.3:1), with a median age of 63.0 ± 12.8
years (range: 21 to 100 years)[6]. The majority of the pa-
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Figure 1 Fine needle aspiration biopsy of enlarged porta hepatis node. A: Papanicolaou staining showed multiple intermediate-sized dysplastic cells with vacuolated cytoplasm and occasional markedly-enlarged malignant nuclei-forming lumina (× 40 magnification); B: Immunohistochemistry showed that tumor cells stained
positive for alpha-fetoprotein (× 20 magnification); C: Tumor cells showed strong nuclear immunostaining for caudal-related homeobox transcription factor 2 (× 20
magnification); D: Staining for hepatocyte-specific antigen was unequivocal (× 20 magnification).

A

B

C

D

Figure 2 Colectomy specimen showed two synchronous tumors with divergent histologic differentiation. A: The larger tumor was poorly differentiated and
composed of sheets of polygonal-shaped cells with granular eosinophilic cytoplasm, centrally located nuclei and prominent nucleoli (hematoxylin and eosin staining,
× 40 magnification); B: Larger tumor at × 200 magnification, inset shows immunostaining for alpha-fetoprotein; C: The second tumor demonstrated a more typical
colonic morphologic differentiation, characterized by infiltrating submucosal glands (hematoxylin and eosin staining, × 40 magnification); D: Second tumor at × 200
magnification.
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aortic lymph nodes and one left inguinal lymph node.

tients (84.8%) had elevated serum AFP levels, ranging
from < 1.0 to 475000 μg/L. AFP, a glycoprotein produced in large amounts in the fetus, is found at a concentration of < 10 μg/L in healthy adult individuals and is
mildly elevated in benign liver diseases, such as hepatitis
and cirrhosis. AFP levels are also mildly elevated in HCC
and other tumors, including non-seminomatous germ cell
tumors, pancreatic ductal and gallbladder adenocarcinomata, and gastrointestinal tract carcinomata. Although a
small percentage of HA do not produce AFP (15.2%)[6],
histologic examination of AFP immunoreactivity remains
the gold standard for diagnosis.
The treatment of HAs involves surgical resection of
the tumor, followed by organ specific adjuvant chemotherapy. FOLFOX or FOLFIRI (leucovorin, 5-fluorouracil, irinotecan) regimens are the treatment of choice
for patients with colorectal HA, though outcomes vary
significantly. For example, Cappetta et al[11] reported a
75-year-old female with colonic HA who had a poor response to surgical resection and standard chemotherapy
for colorectal cancer (FOLFOX-4 and later FOLFIRI
plus bevacizumab), whereas Slotta et al [7] reported a
59-year-old female patient with a 27-mo recurrence-free
survival after surgical resection and adjuvant chemotherapy (FOLFOX-4). Despite combined surgical resection and adjuvant chemotherapy, the overall prognosis
for HA patients remains poor in comparison to “typical”
solid organ tumors. A 55% one-year survival rate for HA
has been reported, along with an 11-mo overall median
survival that encompasses a wide range depending on the
primary tumor site[3]. The median survival for colorectal
HA is 19.4 mo[7].
Although the pathogenesis of HA is not clearly understood, it is thought that hepatoid cells originate more
proximal to the totipotent cell. This may allow early intravascular proliferation of these tumors, which may explain
their poor prognosis[8,11]. This case study exemplifies the
clinical importance of serum AFP levels, which, in the
absence of a hepatic lesion, can be an indicator of an unsuspected HA. Future studies are needed to understand
the mechanism that triggers differentiation to a hepatoid
morphology and phenotype, as well as to identify an effective chemotherapy regimen.

Pathological diagnosis

Fine needle aspiration biopsy of the porta hepatis lymph node showed metastatic carcinoma and positive AFP and caudal-related homeobox transcription
factor 2 (CDX-2) immunostaining. One of the original colonic tumor specimens
demonstrated histologic features suggestive of hepatoid adenocarcinoma (HA)
and stained positive for AFP, CDX-2, and hepatocyte specific antigen.

Treatment

The patient was treated with chemotherapy FOLFOX (oxaliplatin, leucovorin,
5-fluorouracil) in combination with bevacizumab.

Related reports

The tumor biology of HA is not very well understood and its recurrence cannot
be reliably predicted.

Term explanation

HA is a rare and aggressive extra-hepatic tumor that displays biochemical and
histologic features reminiscent of hepatocellular carcinoma and is often associated with a high serum level of AFP.

Experiences and lessons

This case not only represents the first reported case of two synchronous colonic
cancers with divergent histologic subtypes arising in a background of primary
sclerosing cholangitis-associated inflammatory bowel disease, but also addresses the importance of considering HA as a differential diagnosis in patients
with an increasing serum AFP level in the absence of a hepatic lesion.

Peer review

A rare occurrence of colonic HA is reported that was identified by steadily increasing serum AFP levels.
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Core tip: Gastric artery aneurysm is a rare and lethal
condition. Segmental arterial mediolysis (SAM), one of
major causes of the aneurysm, has been recognized
to be distinguished from inflammatory arteriopathies
because of a difference in therapeutic strategy. However, as the present case indicates, SAM may not be an
independent disease entity but a morphological alteration associated with diverse vascular damages.
Original sources: Ikura Y, Kadota T, Watanabe S, Arimoto A,
Nishioka E. Ruptured gastric artery aneurysm: An uncommon
manifestation of microscopic polyangiitis. World J Gastroenterol
2014; 20(35): 12668-12672 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i35/12668.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i35.12668

INTRODUCTION
Gastric artery aneurysm, which often ruptures at initial
presentation, is a rare and lethal condition[1,2]. Stanley et al[2]
reported that gastric or gastroepiploic artery aneurysms
accounted for only 4% of all splanchnic artery aneurysms. Surgical removal of affected vessels and interventional radiology (IVR) are treatments that are currently
available for ruptured cases[1-3]. Although its etiology is
diverse and difficult to be specified, a prompt and correct
diagnosis is necessary to rescue patients. Several factors
contribute to aneurysm formation. Especially vasculitis
and degenerative vasculopathy have been recognized to
play the most substantial role in the development of the
aneurysm[2].
Here we present an autopsy case of gastric artery
aneurysm. A background disorder was microscopic polyangiitis (MPA), which could not be diagnosed clinically
because of unfortunate accumulation of diagnostic dif-

Abstract
Gastric artery aneurysm is a rare and lethal condition,
and is caused by inflammatory or degenerative vasculopathies. We describe herein the clinical course of a
patient with a ruptured gastric artery aneurysm associated with microscopic polyangiitis. Absence of vasculitic
changes in the aneurysm resected and negative results
of autoantibodies interfered with our diagnostic process. We should have adopted an interventional radiology and initiated steroid therapy promptly to rescue the
patient.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Aneurysm; Stomach; Microscopic polyangiitis; Segmental arterial mediolysis; Interventional radi-
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ficulties.

Table 1 Laboratory test results on admission
Variable

CASE REPORT

White blood cell count, cells/mm3
Differential cell count, %
Neutrophils
Lymphocytes
Monocytes
Red blood cell count, cells/mm3
Hemoglobin, mg/dL
Hematocrit, %
Platelet count, platelets/mm3
International normalized ratio
Activated partial thromboplastin
time, s
Glucose, mg/dL
Hemoglobin A1c, %
Sodium, mEq/L
Potassium, mEq/L
Bicarbonate, mmol/L
Urea nitrogen, mg/dL
Creatinine, mg/dL
Creatine kinase, U/L
Total bilirubin, mg/dL
Albumin, mg/dL
Total protein, mg/dL
Aspartate aminotransferase, U/L
Alanine aminotransferase, U/L
Gamma-glutamyl transpeptidase,
U/L
Alkaline phosphatase, U/L
Amylase, U/L
Lactate dehydrogenase, U/L
C-reactive protein level, mg/L
Hepatitis B surface antigen
Hepatitis C virus antibody

A 76-year-old man was transported to our hospital by
ambulance because of severe abdominal pain that suddenly occurred at dinnertime. The patient had a long
medical history of diabetes mellitus, hypertension and
atrial fibrillation. There was no family history of autoimmune disease. On admission, he was alert and appeared
to be in distress. Vital signs included a temperature of
36.3  ℃, pulse of 86 beats per minute, blood pressure of
144/114 mmHg, and respiratory rate of 20 breaths per
minute. Physical examination revealed that his abdomen
was flat, and abdominal tenderness was localized to the
right upper quadrant. No abdominal tumor was palpable.
Bowel sound was weak.
Laboratory test results (Table 1) indicated leukocytosis and hyperglycemia. Electrocardiography revealed atrial
fibrillation, but no other critical changes were found.
Abdominal computed tomography (CT) showed a hematoma of approximately 60 mm in diameter, containing
a dilated abnormal vessel in the lesser omentum (Figure
1A). CT angiography further revealed influx of the left
gastric artery into this abnormal vasculature (Figure 1B).
The physician diagnosed his condition as ruptured gastric
artery aneurysm, and exploratory laparotomy was performed emergently.
At laparotomy, surgeons confirmed the hematoma in
the lesser omentum (Figure 1C). Marked subserosal hemorrhage was also seen in the stomach. The aneurysm was
not found, since it was probably encased in the hematoma. Total gastrectomy was chosen intraoperatively to
rescue the patient. The surgical specimen was examined
pathologically, and a ruptured fusiform aneurysm was
found inside the hematoma as expected (Figure 1D). The
aneurysm appeared to have developed by arterial wall dissection, and an identical change was observed in most of
the medium-sized arteries surrounding the stomach. The
vascular lesion resembled segmental arterial mediolysis
(SAM)[4-7]. Inflammatory vascular damage was not observed in the affected vessel.
Postoperative infectious events disturbed the patient’s
recovery. Furthermore, diabetes insipidus of undeterminable etiology was of concern to the physicians. Seven
weeks after surgery, hematemesis, purpura and hematuria
developed. Cutaneous biopsy revealed leukocytoclastic
vasculitis. Although autoantibodies including perinuclear
anti-neutrophil cytoplasmic antibody (pANCA) were
negative (Table 2), steroid therapy was instituted since
generalized vasculitic disorder was strongly suspected.
While purpura was attenuated, renal function deteriorated. Steroid therapy was discontinued because no further
efficacy was expected. The downhill clinical course led to
the patient’s death due to sepsis.
Autopsy was performed and disclosed systemic cryptococcosis (Figure 2A) and necrotizing vasculitis. The affected vessels varied in size from arterioles of renal glom-
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Normal value

Inpatient result

4500-8000

137001

28-72
18-58
0-7
4100000-5300000
14-18
40-48
130000-350000
≤ 1.2
31-47

821
141
3
4010000
11.91
36.11
1570000
3.531
40

65-110
4.3-5.8
135-147
3.3-4.8
22-26
8-20
0.44-1.15
24-195
0.2-1.0
3.8-5.3
6.7-8.3
8-38
4-44
6-88

3171
6.61
144
4.2
18.01
8.2
1.13
96
1.0
3.71
5.71
26
23
41

104-338
41-110
106-211
< 3.0
Negative
Negative

213
55
200
3.51
Negative
Negative

1

Abnormal result.

eruli (Figure 2B) to medium-sized arteries of abdominal
organs (Figure 2C). The final pathologic diagnosis was
MPA. Gastric artery aneurysm, diabetes insipidus and
purpura that developed during the hospitalization were
each considered to be manifestations of this systemic
vasculitic disorder.

DISCUSSION
The most critical point in this case was whether the primary vascular disorder was vasculitis or degenerative vasculopathy.
A previous report suggested that unrecognized splanchnic artery aneurysms are caused mostly by SAM[7]. Slavin
et al[4] proposed the concept of SAM as an independent
disease entity and insisted on its importance as a cause of
splanchnic artery aneurysms. SAM is a degenerative vasculopathy that leads to segmental myolysis in the media
of medium-sized arteries and is often accompanied by
aneurysm formation in affected vessels[4,5]. In the present
case, the histopathologic findings of the surgical specimen (Figure 1D) were consistent with SAM: segmental
myolysis in the media of medium-sized arteries and tiny
remnants of damaged media called medial islands were
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Figure 1 Radiological and pathological findings of the gastric artery aneurysm. A: Abdominal computed tomography (CT) showing a hematoma in the lesser
omentum (arrow); B: CT angiography showing the aneurysm of the left gastric artery (arrow); C: Surgical specimen of the stomach. In addition to the hematoma in the
lesser omentum (arrows), marked subserosal hemorrhage is seen; D: Histological findings of the aneurysm. The primary pathologic change is dissection and fragmentation of the arterial wall. No inflammatory change is seen (Elastica van Gieson stain; original magnification, × 20).

The final pathologic diagnosis was MPA. MPA is a
pANCA-related immunological disorder, and patients
with MPA show necrotizing vasculitis principally in capillaries, arterioles and venules[8,9]. Kidneys, skin and the gastrointestinal tract are often involved, and leukocytoclastic
vasculitis can occur as a cutaneous manifestation. As well
as cPN, MPA occasionally affects medium-sized arteries
and induces the development of aneurysms[10-12].
It was very difficult to make a diagnosis of MPA because pANCA was negative and no necrotizing vasculitis
was found in the surgical specimen. However, a considerable number of patients with MPA are negative for pANCA[8,9]. Moreover, SAM-like vascular lesions have been
reported to be formed in a patient with diverse types
of vasculitis[13,14]. We should have first considered a possibility of vasculitis-related aneurysm, and should have
promptly instituted a steroid therapy. Renal biopsy, which
is recognized to be useful in the diagnosis of MPA (i.e.,
pauci-immune necrotizing glomerulonephritis), might
have provided a clue to the differential diagnosis[9].
Patients with a ruptured splanchnic artery aneurysm
mostly need surgical intervention or IVR to save their
lives[1-3]. In the status of shock, the risk associated with
surgery is extremely high, and thus, IVR is currently recommended as a first-line therapy[15]. Indeed, since IVR
was introduced to treat ruptured aneurysm, therapeutic
outcomes have been improving[3]. We might have rescued
the patient if we had chosen IVR and instituted timely

Table 2 Results of serological tests that was performed when
purpura appeared
Variable

Normal value

C-reactive protein level, mg/L
C3, mg/dL
C4, mg/dL
IgG, mg/dL
IgA, mg/dL
IgM, mg/dL
Rheumatoid factor, units/mL
Antinuclear antibodies
Cytoplasmic ANCA1
Perinuclear ANCA1

< 3.0
65-135
13-35
800-1700
110-410
33-190
≤ 15
< 1:40
< 1:10
< 1:10

Inpatient result
91.62
97
24
1567
4872
78
12
< 1:40
< 1:10
< 1:10

1

ANCA: Antineutrophil cytoplasmic antibody; 2Abnormal result.

observed[4-7]. Thus we could not exclude SAM from the
differential diagnoses, even after the development of leukocytoclastic vasculitis.
Next we considered the possibility of classic polyarteritis nodosa (cPN). cPN is the prototype of inflammatory medium-sized arteriopathies. Elderly males are prone
to be affected. It can affect medium-sized arteries in any
portion of the body, and can lead to the development of
arterial dissection like in our case. However, fibrinoid necrosis, a morphological hallmark of cPN, was not seen in
the affected gastric artery, and leukocytoclastic vasculitis
could not be explained by cPN.
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C

Figure 2 Representative histological findings in the autopsy samples. A: Cryptococcus in the lung (Grocott stain, original magnification, × 400); B: Necrotizing
glomerulitis (Hematoxylin-eosin, original magnification, × 400); C: Necrotizing arteritis of the urinary bladder (Hematoxylin-eosin, original magnification, × 40).

steroid therapy.

2

COMMENTS
COMMENTS
3

Case characteristics

The patient reported sudden-onset of severe abdominal pain.

Clinical diagnosis

A gastric artery aneurysm was formed as a result of inflammatory or degenerative vasculopathy.

4

Leukocytoclastic vasculitis having arisen postoperatively suggested that the
patient had rather a vasculitic disorder than a degenerative vasculopathy.

5

Vasculitis was strongly suspected, but autoantibodies including perinuclear antineutrophil cytoplasmic antibody were negative.

6

Differential diagnosis
Laboratory diagnosis
Imaging diagnosis

Abdominal computed tomography revealed a hematoma and an abnormally
dilated vessel in the lesser omentum.

7

Pathological diagnosis

The gastric artery aneurysm was formed in association with segmental arterial
medialysis (SAM)-like changes, and ruptured.

Treatment

8

Steroid therapy was initiated seven weeks after surgery.

Experiences and lessons

Any type of vasculitis can lead to aneurysm formation in association with SAMlike vascular changes.

9

Peer review

Cases like this one are important because it represents a diagnostic challenge.
10
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Esophageal early basaloid squamous carcinoma with
unusual narrowband imaging magnified endoscopy findings
Yugo Kai, Motohiko Kato, Yoshito Hayashi, Tomofumi Akasaka, Shinichiro Shinzaki, Tsutomu Nishida,
Masahiko Tsujii, Eiichi Morii, Tetsuo Takehara
cells formed solid nests and microcystic structures,
containing an Alcian blue-positive mucoid matrix. The
surface was covered with squamous epithelium without cellular atypia. Thin vessels were observed in the
intra-epithelial papilla and thick vessels were observed
around the solid nests beneath the epithelium. Based
on these findings together, we diagnosed the lesion as
BSC. In this case, the NBI-ME findings differed from
those of typical squamous cell carcinoma in that both
non-invasive cancer-like irregular loop-shaped microvessels coexisted with massively invasive cancerlike thick non-looped vessels. We speculate that the
looped and non-looped vessels observed by NBI-ME
histologically corresponded to thin vessels in the intraepithelial papilla and thick vessels around the tumor
nests, respectively. These NBI-ME findings might be a
feature of early esophageal BSC.
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Abstract

Core tip: Basaloid squamous carcinoma (BSC) is a rare
variant of esophageal cancer. In our case, narrowband
imaging magnified endoscopy (NBI-ME) findings differed from those observed in typical squamous cell carcinoma in that non-invasive cancer-like irregular loopshaped microvessels coexisted with massively invasive
cancer-like thick non-looped vessels. We speculate that
the looped and non-looped vessels observed by NBI-ME
histologically corresponded to thin vessels in the intraepithelial papilla and thick vessels around the tumor
nests, respectively. These NBI-ME findings might be a
feature of early BSC. To our knowledge, this is the first
report in the English literature describing the NBI-ME
findings of BSC.

Basaloid squamous carcinoma (BSC) is a rare variant of esophageal cancer. There are very few reports
of “early” BSC. Here we report a case of early BSC
with unusual findings by narrowband imaging magnified endoscopy (NBI-ME). A 70-year-old man with a
middle thoracic esophageal tumor was referred to our
hospital. White-light endoscopy revealed a reddish depressed lesion 5 mm in diameter having a subepithelial tumor-like prominence with a gentle rising slope.
NBI-ME revealed irregular loop-shaped microvessels
coexistent with thick irregularly branched non-looped
vessels. Iodine staining revealed a pale brown lesion.
We performed endoscopic submucosal dissection for
diagnostic treatment. Histologic examination showed
the proliferation of basal cell-like hyperchromatic tumor cells in the lamina propria and with slight invasion
into the submucosa at a depth of 320 µm. The tumor
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A

INTRODUCTION
Basaloid squamous carcinoma (BSC) is a rare variant of
esophageal cancer, with a frequency ranging from 0.4%
to 3.6% of total esophageal malignant tumors[1]. The
prognosis of BSC is poorer than that of typical squamous cell carcinoma (SCC) in advanced stages, but in
early stages, the prognosis of BSC does not differ significantly from that of typical SCC[1]. Early diagnosis of BSC
is therefore important to improve the prognosis.
Narrowband imaging (NBI) and NBI with magnified endoscopy (NBI-ME) are novel endoscopic imaging
technologies useful for SCC diagnosis[2]. Few reports,
however, provide a detailed description of the NBI-ME
findings of BSC. Here, we report a rare case of early
BSC with unusual NBI-ME findings. To our knowledge,
this is the first report in English literature describing the
NBI-ME findings of BSC.

B

Figure 1 White-light endoscopy revealed a reddish depressed lesion 5
mm in diameter having a subepithelial tumor-like prominence (A), the depressed area was observed as a brownish area by narrowband imaging (B).

CASE REPORT
A 70-year-old man was referred to our hospital for evaluation of an esophageal tumor in the middle thoracic esophagus, 28 cm from the incisors. White-light conventional
endoscopy revealed a reddish depressed lesion 5 mm in diameter having a subepithelial tumor-like prominence with
a gentle rising slope (Figure 1A). The depressed area was
observed as a brownish area by NBI (Figure 1B). NBI-ME
revealed irregular loop-shaped microvessels coexisting with
irregularly branched thick non-looped vessels (Figure 2).
Endoscopic ultrasonography (20 MHz, Miniature Probe)
revealed no irregularity or thinning of the third of five layers, which corresponded to the submucosal layer (Figure
3). Iodine staining revealed a pale brown lesion (Figure 4).
The tumor was diagnosed as SCC from a biopsy specimen,
but because of the subepithelial tumor-like prominence
and atypical NBI-ME findings, we also considered poorly
differentiated SCC or histologic special type of esophageal
cancer, including BSC, adenosquamous carcinoma, small
cell carcinoma, and adenoid cystic carcinoma in the differential diagnosis. Endoscopic submucosal dissection was
performed as a diagnostic treatment.
Histologic examination revealed the proliferation of
basal cell-like hyperchromatic tumor cells in the lamina
propria (Figure 5A). Immunostaining using desmin suggested that the tumor invaded the submucosa at a depth
of 320 µm (Figure 5B). The tumor cells formed solid
nests and microcystic structures (Figure 5C) containing an Alcian blue-positive mucoid matrix (Figure 5D).
Immunostaining for a-smooth muscle actin (SMA) was
negative (Figure 5E). The surface was covered with squa-
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Figure 2 Narrowband imaging magnified endoscopy revealed irregular
loop-shaped microvessels (without arrow) coexisting with irregularly
branched thick non-looped vessels (arrows).

1mm

Figure 3 Irregularity or thinning of the third of a total of five layers, which
corresponded to the submucosal layer, was not obvious in endoscopic ultrasonography.
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Figure 4 Iodine staining revealed a pale brown lesion.
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Figure 5 Hyperchromatic tumor cells. A: Histologically, basal cell-like hyperchromatic tumor cells proliferated mainly in the lamina propria; B: Immunostaining with
desmin suggested that the tumor invaded the submucosa at a depth of 320 mm; C: The tumor cells formed solid nests and microcystic structures; D: The microcystic
structures contained an Alcian blue-positive mucoid matrix; E: Immunostaining for a-SMA was negative; F: Thin vessels (arrowheads) were observed in the intraepithelial papilla, and thick vessels (arrows) were observed around the solid nests just below the epithelium.
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mous epithelium without cellular atypia. Thin vessels were
observed in intra-epithelial papilla and thick vessels were
observed around the solid nests beneath the epithelium
(Figure 5F). Based on these findings together, we diagnosed the lesion as BSC, T1bN0M0, stage IA, based on
the Union for International Cancer Control classification.

around the solid tumor nests in the lamina propria in
both cases, but only in our case were thin vessels observed in the intra-epithelial papilla. This finding suggests
that the non-looped dilated vessels observed by NBI-ME
histologically correspond to the thick vessels around the
tumor nests, and the loop-shaped microvessels observed
by NBI-ME histologically correspond to thin vessels in
the intra-epithelial papilla. In our case, the tumor cells
invaded only a small area of the submucosa, likely due
to the early stage. The coexistence of both loop-shaped
and non-looped vessels in NBI-ME might be a feature of
early-stage BSC in which the structure of intra-epithelial
papilla is maintained. This report describes only one case,
however, and these findings may not represent only the
specific characteristics of early BSC but also those of
carcinoma growing beneath the epithelium. To clarify the
common features of BSC in NBI-ME, an accumulation
of studies involving more patients is needed.
In conclusion, we describe a rare case of early BSC
with unusual findings by NBI-ME. The irregular loopshaped microvessels coexisting with irregularly branched
thick non-looped vessels might be characteristics of early
BSC.

DISCUSSION
Esophageal BSC is a rare but distinct variant of esophageal cancer, and was first reported by Wain et al[3] in
1986. BSC is histopathologically characterized by the
proliferation of basaloid cancer cells, forming nests of
various sizes and a-SMA negative microcystic structures containing an Alcian blue-positive mucoid matrix
in the mucosal epithelium, as well as the deposition of
eosinophilic substances in the stroma[4]. The prognosis
for BSC is poorer than that for typical SCC in advanced
stages, but in early stages the prognosis does not differ
significantly from that of typical SCC[1]. Therefore, early
detection and diagnosis is important for improving the
prognosis of BSC. Common macroscopic characteristics
of BSC are protruding lesions or submucosal tumor-like
structures[5]. Other special types of esophageal cancer,
however, including adenosquamous carcinoma, small cell
carcinoma, and adenoid cystic carcinoma, have the same
macroscopic features of BSC. Moreover, these tumors
are often covered with a non-neoplastic surface, and it is
difficult to diagnose accurately by biopsy. In fact, the diagnostic accuracy of BSC using biopsy specimens is only
4.7%-10%[6]. Therefore, conventional endoscopy and biopsy are insufficient for a precise differential diagnosis of
BSC.
NBI has recently become widely used in clinical practice. NBI detects superficial SCC more frequently than
white-light imaging, and has significantly higher sensitivity and accuracy compared with white-light[2]. In addition,
NBI-ME is useful for differentiating cancerous from
non-cancerous lesions and assessing tumor depth and invasion by analysis of the microvascular patterns[7,8]. Generally, the presence of irregular loop-shaped microvessels
suggests noninvasive cancer in the mucosal layer, and
thick non-looped vessels suggest invasive cancer in typical SCC[9]. In contrast to the usual type of SCC, loopshaped vessels coexisted with thick non-looped vessels in
the present case.
NBI-ME findings of BSC are rare and thus not well
described. To our knowledge, there is no report in the
English literature of the NBI-ME findings of BSC,
and we found only a case report written in Japanese by
Takeuchi et al[10] in which NBI-ME revealed irregularly
branched and slightly dilated non-looped vessels. In the
present case, NBI-ME revealed irregular loop-shaped microvessels that coexisted with irregularly branched thick
non-looped vessels. These thick non-looped vessels were
similar to those reported by Takeuchi et al[10] but no irregular loop-shaped microvessels were described by Takeuchi. Histologically, thick vessels were commonly observed

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

A 70-year-old man with an esophageal tumor 5 mm in diameter having a subepithelial
tumor-like prominence in the middle thoracic esophagus was referred to our hospital.

Clinical diagnosis

The tumor was diagnosed as squamous cell carcinoma (SCC) from the biopsy
specimen, but based on the subepithelial tumor-like prominence and atypical
narrowband imaging magnified endoscopy (NBI-ME) findings, we also considered poorly differentiated SCC or a histologically special type of esophageal
cancer, including basaloid squamous carcinoma.

Differential diagnosis

Other special histologic types of esophageal cancer, such as adenosquamous
carcinoma, small cell carcinoma, and adenoid cystic carcinoma.

Treatment

Endoscopic submucosal dissection was performed as a diagnostic treatment.

Pathologic diagnosis

Histologic examination showed the proliferation of basal cell-like hyperchromatic
tumor cells mainly in the lamina propria, forming solid nests and microcystic
structures, positive immunostaining with Alcian blue and negative -SMA immunostaining. Based on these findings together, we diagnosed the lesion as BSC.

Experience and lessons

Irregular loop-shaped microvessels coexisting with irregularly branched non-loop
thick vessels observed by NBI-ME might be characteristics of early BSC.

Peer review

The authors describe their NBI-ME findings in an early case of basaloid squamous carcinoma of the esophagus and postulate that with NBI-ME they could
probably differentiate the early stage of the disease. This is an interesting and
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Key words: Adult intussusception; En bloc resection;
Low anterior resection; Rectal adenocarcinoma; Young
cancer
Core tip: Intussusception is uncommon in adults compared with children, and colonic tumors have sometimes been reported as causes of adult intussusception.
On the other hand, there have been only a few reports
of intussusception due to rectal adenocarcinoma in the
English literature. In this report, an extremely rare case
of sporadic rectal adenocarcinoma causing intussusception in a young man who underwent curative resection
and has survived is described.
Original sources: Inada R, Nagasaka T, Toshima T, Mori Y,
Kondo Y, Kishimoto H, Fujiwara T. Intussusception due to rectal
adenocarcinoma in a young adult: A case report. World J Gastroenterol 2014; 20(35): 12678-12681 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i35/12678.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i35.12678

Abstract
An intussusception due to colonic adenocarcinoma has
sometimes been reported. However, to the best of our
knowledge, reports of intussusception due to rectal adenocarcinoma are extremely rare. In this report, the case
of a young man with rectal adenocarcinoma causing
intussusception is described. A 24-year-old man visited
a hospital complaining of abdominal pain, and an upper
rectal cancer was diagnosed by colonoscopy. Computed
tomography showed intussusception caused by a large
tumor in the pelvis and absence of distant metastases.
Locally advanced rectal cancer causing intussusception was diagnosed, and a low anterior resection was
performed. Intraoperatively, repair of the invagination
could not be accomplished easily; therefore, the repair
was abandoned. Instead, the tumor was removed en
bloc to avoid dissemination of the cancer. Histopathologically, the tumor was diagnosed as a poorly differentiated adenocarcinoma, pStage ⅡA. The patient has no
evidence of recurrence at 10 mo after the operation.

WCCR|www.wjgnet.com

INTRODUCTION
Intussusception is a common disease and one of the
leading causes of intestinal obstruction and acute abdominal emergencies in children[1]. On the other hand,
adult intussusception is unusual, accounting for only 5%
of all cases of intussusception and 1%-5% of all cases
of bowel obstruction [2-4]. The cause of intussusception differs between the pediatric and adult populations.
In adults, a demonstrable etiology is present in about
70%-90% of all cases with intussusception, whereas
about 90% of pediatric cases of intussusception are idiopathic[1,5-8]. Intraluminal lesions form leading edges of
most cases of adult intussusception. Malignant tumor
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Figure 1 Colonoscopy showing a huge tumor at the upper rectum. The tumor, measuring 100 mm in diameter, does not show invagination on colonoscopy.

Figure 3 Specimen resected in en bloc fashion. The tumor is located at the
upper rectum, and the margin is negative for cancer. Pathological staging is
pStage ⅡA (T3, N0, M0).

complete removal of all regional lymph nodes and total
mesorectal excision was performed. Intraoperatively, the
invagination could not be repaired easily; therefore, the
repair was abandoned. Instead, the tumor was removed
en bloc to avoid dissemination of the cancer. After the
proctectomy, coloproctostomy with a temporary diverting ileostomy was performed. Histopathologically, the
surgical margin was negative for cancer, and based on
the classification of the seventh edition of the Union
for International Cancer Control (UICC), the tumor was
diagnosed as a poorly differentiated adenocarcinoma,
pStage ⅡA (T3, N0, M0) (Figures 3 and 4)[14]. To exclude Lynch syndrome, microsatellite status and immunohistochemistry of four deoxyribonucleic acid (DNA)
mismatch repair proteins, including mutL homolog 1,
postmeiotic segregation increased 2, mutS homologue
2 and mutS homologue 6, were checked; the tumor was
microsatellite stable and retained expression of all mismatch repair proteins on immunohistochemistry.
The patient underwent adjuvant XELOX (capecitabine
plus oxaliplatin) for 6 mo, and 9 mo after the low anterior
resection, he was alive without evidence of recurrence.

*
*

Figure 2 Magnetic resonance imaging showing intussusception caused
by a tumor in the pelvis. The upper rectal tumor (asterisk) causes intussusception (arrowheads) as a leading edge.

is often found as the etiology of adult intussusception,
and colonic adenocarcinomas are sometimes reported as
causes of intussusception[5,6,9-12]. However, there appear
to be only a few reports of intussusception due to rectal
adenocarcinoma in the English literature[13]. Therefore, an
extremely rare case of a young man with sporadic rectal
adenocarcinoma causing intussusception who underwent
curative resection and has survived is described.

CASE REPORT
DISCUSSION

A 24-year-old man was referred for management of rectal cancer. Initially, he had visited another hospital with a
complaint of abdominal pain and tenesmus, and an upper rectal tumor measuring 100 mm in diameter, without
invagination, was diagnosed by colonoscopy (Figure 1).
He had a family history of gastrointestinal cancer; his
maternal uncle and grandmother had died of colorectal
cancer, and his paternal grandfather had died of gastric
cancer. At the time of his transfer to our hospital, laboratory tests were within the normal range, including a
carcino-embryonic antigen level of 0.83 ng/mL and a
carbohydrate antigen 19-9 (CA19-9) level of 9.2 U/mL.
Computed tomography (CT) and magnetic resonance
imaging showed intussusception caused by a large tumor
in the pelvis and absence of distant metastases (Figure 2).
Locally advanced upper rectal cancer causing intussusception was diagnosed, and a low anterior resection with

WCCR|www.wjgnet.com

Adult intussusception is uncommon and has some different characteristics from pediatric intussusception. Pediatric
patients with intussusception often show acute symptoms
of abdominal pain, bloody stools and a palpable abdominal mass, the so-called classic presentation triad[1]. On
the other hand, adult patients with intussusception rarely
show the complete triad[9]. They have subacute or chronic
symptoms caused by intestinal obstruction, including
abdominal pain, nausea and vomiting[5,9-12]. According to
some previous retrospective institutional reviews of 20-60
cases of adult intussusception treated surgically[5,9-12], colonic intussusception is minor (15.0%-35.0%) compared
with enteric intussusception. Most cases of adult intussusception are caused by intraluminal lesions, and malignant
tumors are responsible for 22.2%-46.6% of adult intussusception cases[5,9-12]. With regard to colonic adenocarci-
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A

B

C
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Figure 4 Microscopic findings and immunohistochemistry for deoxyribonucleic acid mismatch repaire proteins (× 200). The tumor is a poorly differentiated
adenocarcinoma. Immunohistochemical expression of mutL homolog 1 (MLH1), postmeiotic segregation increased 2 (PMS2), mutS homologue 2 (MSH2) and mutS
homologue 6 (MSH6) is retained. HE: Hematoxylin and eosin stain. A: HE; B: MLH1, C: PMS2; D: MSH2, E: MSH6.

by germline mutations of DNA mismatch repair genes[15].
Microsatellite status and immunohistochemistry for DNA
mismatch repair proteins were examined for the present
tumor, but the patient did not have Lynch syndrome.
In conclusion, an extremely rare case of a young man
with a sporadic rectal adenocarcinoma causing intussusception was reported.

noma, it accounted for 33.3%-80.0% of cases of colonic
intussusception and 7.3%-25% of all adult intussusception cases[5,9-12]. A literature search was conducted, and it
identified only a few English manuscripts, including case
reports, about rectal intussusception caused by rectal adenocarcinoma[13]. In this case, a preoperative diagnosis of
intussusception was made by computed tomography, but
colonoscopy did not show the intussusception. It is sometimes difficult to diagnose adult intussusception preoperatively; the rate of preoperative diagnosis is reported to
range from 32% to 70%[5,9-12]. The accuracy of computed
tomography for preoperative diagnosis of adult intussusception is better than that of other examinations, including abdominal ultrasonography, barium enema study, and
colonoscopy[5,9-12].
In the present case, the patient was diagnosed as having rectal cancer at a young age. Young patients with
colorectal cancers are sometimes encountered, and they
more frequently have Lynch syndrome, which is caused
WCCR|www.wjgnet.com
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A 24-year-old man with a family history of gastroenterological cancers.

Clinical diagnosis
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Differential diagnosis

4

Infectious enteritis and inflammatory bowel disease.

Laboratory diagnosis

5

Carcino-embryonic antigen 0.83 ng/mL, carbohydrate antigen 19-9 9.2 U/mL
and other laboratory date were within normal limits.

6

Imaging diagnosis

Colonoscopy showed an upper rectal tumor, and computed tomography
showed intussusception caused by a large tumor in the pelvis and absence of
distant metastases.

7

The tumor was diagnosed as a poorly differentiated adenocarcinoma, pStage ⅡA.

8

Pathological diagnosis
Treatment

The patient underwent a low anterior resection with complete removal of all
regional lymph nodes and total mesorectal excision and adjuvant XELOX
(capecitabine plus oxaliplatin).

9

Related reports

Reports of intussusception due to rectal adenocarcinoma are extremely rare.

10

Microsatellite status and immunohistochemistry for deoxyribonucleic acid
mismatch repair proteins used for diagnosis of Lynch syndrome and sporadic
microsatellite instability cancers.

11

If the invagination cannot be repaired easily, we should abandon the repair and
remove the tumor en bloc to avoid dissemination of the cancer.

12

Term explanation

Experiences and lessons
Peer review

The authors described an extremely rare case of a young man with a sporadic
rectal adenocarcinoma causing intussusception in this manuscript.
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Esophageal squamous cell carcinoma with dural and bone
marrow metastases
Yen-Hao Chen, Cheng-Hua Huang
This is the first described case of esophageal squamous
cell carcinoma with dural and bone marrow metastases.
We also discuss the pathogenesis of unusual metastatic
diseases and differential diagnosis of pachymeningeal
thickening.
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Core tip: The first case of esophageal squamous cell
carcinoma with dural and bone marrow metastases is
reported. It can help us recognize the unusual metastatic pattern and better understand the pathogenesis
of the rare entity.

Abstract

Original sources: Chen YH, Huang CH. Esophageal squamous
cell carcinoma with dural and bone marrow metastases. World J
Gastroenterol 2014; 20(35): 12691-12695 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i35/12691.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i35.12691

Patients with esophageal squamous cell carcinoma
generally present at an advanced stage at the time of
diagnosis. The most common sites of visceral metastasis are the lung, liver and bone, but brain and bone
marrow involvement is exceedingly rare. Herein, we report a 62-year-old man with a 4-wk history of progressive low back pain with radiation to bilateral lower legs,
dysphagia and body weight loss. Esophageal squamous
cell carcinoma with regional lymph node, liver and bone
metastases was diagnosed. He underwent concurrent
chemoradiotherapy and got a partial response. Four
months later, he complained of headache, diplopia and
severe hearing impairment in the left ear. There was no
evidence for bacterial, fungal, tuberculous infection or
neoplastic infiltration. Magnetic resonance imaging of
the brain demonstrated thickening and enhancement of
bilateral pachymeninges and multiple enhancing masses in bilateral skull. Dural metastasis was diagnosed
and he received whole brain irradiation. In addition,
laboratory examination revealed severe thrombocytopenia and leucopenia, and bone marrow study confirmed
the diagnosis of metastatic squamous cell carcinoma.

WCCR|www.wjgnet.com

INTRODUCTION
Patients with esophageal squamous cell carcinoma generally have a poor outcome, and the majority of them
present at an advanced stage at the time of diagnosis.
Lymphatic and hematogenous metastases are welldocumented in patients with esophageal squamous cell
carcinoma[1-3]. It has been observed that the lung, liver,
bone, pleura and adrenal gland are the most common
sites of visceral metastasis, but brain and bone marrow
involvement is exceedingly rare in esophageal squamous
cell carcinoma. Recently, advances in neuroimaging, such
as computed tomography (CT) and magnetic resonance
imaging (MRI), and the increased survival of these patients have led to more frequent and earlier detection
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Figure 1 Magnetic resonance imaging study demonstrates diffuse dural thickening and enhancement in bilateral pachymeninges (arrowhead), and an enhancing mass in the right skull (arrow).

of brain metastasis. In three studies from Japan, it was
found that squamous cell carcinoma was the predominant histological type and the incidence of brain metastasis from esophageal cancer was about 1.5%[4-6]. Although
some studies have mentioned esophageal cancer with
brain metastasis, dural metastasis has not been reported
in the past literature. Bone marrow metastasis is another
poor prognostic factor and usually occurs in advanced
or terminal stage in cancer treatment. Herein we present,
to our knowledge, the first case of esophageal squamous
cell carcinoma with dural and bone marrow metastases.

and there was regressive change of liver metastases on CT
of the chest.
About 4 mo after concurrent chemoradiotherapy, he
complained of headache, and the frequency and intensity
increased gradually. In addition, the associated symptoms
included diplopia and severe hearing impairment in the
left ear. No nausea, vomiting, or meningeal sign was
mentioned. He took analgesics for symptom relief but
without improvement. cerebrospinal fluid (CSF) study
was performed and there was no evidence of bacterial,
fungal, tuberculous infection or neoplastic infiltration.
MRI of the brain demonstrated thickening and enhancement of bilateral pachymeninges and multiple enhancing
masses in bilateral skull (Figure 1). At that moment, the
primary esophageal tumor still showed a near complete
response, but CT of the abdomen revealed mild progressive change of metastatic liver tumors. He received whole
brain irradiation at a total dose of 30 Gy in 10 fractions
and the above mentioned symptoms relieved subsequently. Two months later, MRI of the brain demonstrated
regressive change of dural metastases and skull lesions.
Besides, laboratory examination revealed severe thrombocytopenia (around 20000-30000 per microliter) and
leukopenia with left shift of neutrophil maturation. We
arranged bone marrow study and histopathologic examination showed clusters of epithelial-like cells. Tumor cells
had eosinophilic cytoplasm with hyperchromatic nuclei,
and some nuclei had prominent nucleoli with a high nuclear-to-cytoplasmic ratio. Immunohistochemical staining
showed expression of high molecular weight cytokeratin,
confirming the diagnosis of metastatic squamous cell
carcinoma (Figure 2). Afterwards, he received palliative
chemotherapy with cisplatin/5-FU for liver, bone and
bone marrow metastases, but no obvious response was
achieved. Finally, he died due to pneumonia 45 d after the
diagnosis of bone marrow metastasis.

CASE REPORT
A 62-year-old man was admitted with progressive low
back pain with radiation to bilateral lower legs for one
month. He was a smoker and had a history of alcohol
consumption. He also complained of dysphagia and a
body weight loss of 5 kg within 2 mo. Physical examination was remarkable. Endoscopy identified two ulcerative
tumors in the middle and lower third of the esophagus
from 25 to 31 cm and from 34 to 37 cm, respectively.
CT of the chest showed esophageal cancer with regional
lymph node, liver and bone metastases. A biopsy was
positive for squamous cell carcinoma. He underwent concurrent chemoradiotherapy with cisplatin/5-fluorouracil
(5-FU). Radiotherapy was applied via conventional parallel-opposed anterior-posterior fields covering the entire
esophagus and mediastinum using 10-MV photon in 2 Gy
daily fractions, five days per week to a total dose of 36 Gy.
Then, additional 14 Gy in 7 fractions of irradiation was
applied via intensity-modulated radiotherapy (IMRT) to
limit the spinal cord dose under 45 Gy cumulatively. The
clinical target volume of IMRT covered the gross tumor
volume with a 4 cm margin in the cranio-caudal direction
and a 1 cm lateral margin. The metastatic bone lesion was
not involved in the field of radiotherapy initially because it
was asymptomatic in clinical presentation. Chemotherapy
consisted of four cycles of cisplatin (4 h drip infusion; 75
mg/m2) on day 1 and 5-FU (continuous infusion; 1000
mg/m2) on day 1-4 every 4 wk. Follow-up endoscopy
showed a near complete response of esophageal tumors
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DISCUSSION
The increasing incidence of central nervous system metastases may be largely attributable to the greater availability and use of diagnostic imaging, and the advances in
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Figure 2 Histologic and immunohistochemical pictures. A: Histologic picture shows clusters of epithelial-like cells, with eosinophilic cytoplasm and hyperchromatic nuclei. Some nuclei had prominent nucleoli with a high nuclear-to-cytoplasmic ratio. (hematoxylin and eosin staining, original magnification × 100); B: Immunohistochemical picture reveals positivity for high molecular weight (HMW) cytokeratin (original magnification × 200).

velopment of brain metastasis[16-18]. On the other hand,
one study demonstrated that patients with large esophageal tumors (> 8.63 cm in length) had a statistically greater chance of developing brain metastasis compared to
patients with small tumors (< 5.12 cm in length)[16]. The
reason may be that the chance of dissemination through
the vertebral venous system increased. Our patient’s tumor length was 11 cm (7 cm and 4 cm in two tumors, respectively), and it may be considered as a high risk factor
for brain metastasis.
MRI of the brain showed thickening and enhancement of bilateral pachymeninges, and the differential
diagnosis included spontaneous intracranial hypotension
(SIH), idiopathic hypertrophic cranial pachymeningitis
(IHCP), dural metastasis and infection. SIH is a syndrome
of low CSF pressure characterized by postural headaches
in patients without any history of dural puncture or
penetrating trauma. It is thought to result from an occult
CSF leak resulting in decreased CSF volume and low CSF
pressure[19]. The pattern of headache in our patient was
not related to postural change and there was no low CSF
pressure in lumbar puncture, so SIH was excluded. IHCP
is a rare form of diffuse inflammatory disease that causes
thickening of the dura mater, and typically causes progressive cranial nerve palsies, headaches, and cerebellar
dysfunction[20,21]. The diagnosis is established by excluding
all other granulomatous and infectious diseases[22]. We did
CSF study which was negative for infective disease, so
IHCP and infection were less likely. According to his underlying disease and clinical presentation, dural metastasis
was the most likely diagnosis.
Distant metastasis is the main cause of mortality and
morbidity in cancer patients. The bone marrow is a site
of cancer cell deposition and dissemination, and could
be considered a target organ for metastasis. Tumor cells
spread to the bone marrow mainly through hematogenous dissemination, and may be observed while the
primary tumor is still in the early stage[23]. At the time of
diagnosis, cytopenia was a frequent finding, especially
anemia and thrombocytopenia. Chemotherapy is a treatment option, and dose delays and dose reductions are
necessary in some cases. The cytopenic complications,

systemic therapy. Carcinomatous infiltration of the dura
is found in 8% to 9% of patients with primary extraneural malignancy[7,8]. The most frequently reported primary
tumor types metastasizing to the dura mater are prostate,
breast, lung and stomach carcinomas[9]. Clinical presentation is often associated with the location of tumor and
extent of involvement, the most common symptom is
headache, and other symptoms include weakness, numbness, visual disturbance, speech difficulty, seizure, hearing
impairment, gait disturbance, and altered mental status.
Gadolinium-enhanced brain MRI is the study of first
choice for the diagnosis of intracranial dural metastases.
Surgical resection is the best treatment when the lesion is
single, or multiple lesions but resectable, and the systemic
disease is well controlled. Radiotherapy is a treatment
option if operation was not indicated. There is no indication of intrathecal chemotherapy in dural metastases. In
general, the outcome of dural metastases was poor.
There are two possible mechanisms of dural metastases: direct extension of skull metastases or hematogenous
metastases. Direct extension from calvarial metastases
was found predominantly in lung, prostate, breast cancers
and Ewing sarcoma; in the absence of skull invasion, hematogenous spread mostly occurs through systemic arterial circulation[10]. Most patients had evidence of primary
lung cancer or metastatic lung lesion when brain metastasis was diagnosed[11], but the incidence of lung metastases was only 0%-25% in esophageal cancer patients in
previous reports[12,13]. One reason is that the lung lesions
are too small to be detected[5,14], and the other reason
arises from tumor spread through the vertebral venous
system[5,13,15]. No lung metastasis was documented in our
patient, either. Ideally, clinicians should be alert to brain
metastasis despite clinically undetected lung metastases in
patients with esophageal squamous cell carcinoma.
Previous reports have tried to find the risk factors for
brain metastases in esophageal cancer patients. The most
common histological types of esophageal cancer are
squamous cell carcinoma and adenocarcinoma. Although
the incidence of brain metastasis was higher in adenocarcnoma group than squamous cell carcinoma group,
histology does not appear to be a risk factor for the de-
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such as febrile neutropenia or bleeding events, should be
closely monitored. The presence of bone marrow metastasis is an independent predictor of poor prognosis.
In conclusion, to the best of our knowledge, the present case is the first described case of esophageal squamous cell carcinoma with dural and bone marrow metastases. It is important to recognize the unusual metastatic
pattern and offer our patients the differential diagnosis
of pachymeningeal thickening and enhancement. In the
era of cancer treatment, clinicians should be aware of
this condition.
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Successful esophagectomy in a patient with combined
esophageal cancer and hemophilia B
Guo-Fei Zhang, Ying Chai, Wen-Shan Li, Lian-Sheng Huang, Gang Shen
even with minimally invasive surgery. Without the appropriate interventions, the risk of major intraoperative
and postoperative hemorrhage is very high in patients
with esophageal cancer and hemophilia. We report
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy with appropriate perioperative management.
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INTRODUCTION

Abstract

Patients with esophageal cancer often require esophagectomy with esophagogastrostomy; these procedures entail
open and minimally invasive surgeries. The incidence
of postoperative complications, such as postoperative
hemorrhage, in operations for esophageal cancer is high,
even with minimally invasive surgery[1,2]. Without the appropriate interventions, the risk for major intraoperative
and postoperative hemorrhage, even for minor procedures such as oral surgery, is very high in patients with
hemophilia. Although studies describing the perioperative
management for reducing the risk for postoperative hemorrhage in hemophilia patients have been published, no
case reports are available on the perioperative management of patients with esophageal cancer and hemophilia
who have undergone esophagectomy; thus, the treatment
options for these patients remain unclear[3]. We present
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy. We also
discuss the surgical management of patients with esopha-

Patients with esophageal cancer often require esophagectomy with esophagogastrostomy. However, the
incidence of complications, such as hemorrhage, during operations for esophageal cancer is high, even
with minimally invasive surgery. Without the appropriate interventions, the risk of major intraoperative
and postoperative hemorrhage is very high in patients
with esophageal cancer and hemophilia. We report
the case of a 45-year-old man with esophageal cancer
and hemophilia B who underwent a successful hybrid,
minimally invasive Ivor-Lewis esophagectomy with appropriate perioperative management.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophageal cancer; Esophagectomy; Hemophilia B; Esophagogastrostomy; Hemorrhage
Core tip: The incidence of complications, such as hemorrhage, in operations for esophageal cancer is high,
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Figure 1 Intraoperative view of the dissection of esophageal hiatus during laparoscopic procedures.

Figure 2 Lower esophageal mobilization and resection under direct visualization via a right thoracotomy.

geal cancer combined with hemophilia.

The entire operation lasted 175 min; the abdominal
procedures took 50 min, and the thoracic procedures
took 125 min. The amount of intraoperative blood loss
was 200 mL. The patient received a postoperative continuous infusion of 1200 U prothrombin complex concentrate once per day. On postoperative day 4, the activity of
coagulation factor Ⅸ was determined to be 42%, and the
infusion was discontinued after 10 postoperative days.
The patient had an uneventful postoperative recovery
with no significant postoperative hemorrhage. He was
extubated 22 h after the operation. The chest tube was
removed on postoperative day 7. Esophagography was
performed 6 d after the operation, with no contrast media leakage. The patient resumed food intake by postoperative day 7. The postoperative pathological examination
results revealed stage ⅢA cancer; thus, radiotherapy was
initiated at postoperative week 4. The patient has been
undergoing follow-up for 19 mo, and no metastases have
been observed by computed tomographic examination.

CASE REPORT
The patient, a 45-year-old man, was admitted because
of a 1-month history of dysphagia. No significant abnormalities were identified on physical examination,
and no superficial bleeding or bruising was noted. After
admission, an endoscopy indicated a mass lesion 35 cm
from the incisors, and the pathological results suggested
esophageal squamous cell carcinoma. The patient’s surgical history included the removal of an abdominal hematoma 10 years earlier. The patient denied other significant
medical history. The post-admission coagulation test
results showed an activated partial thromboplastin time
of 59.8 s (normal: 22-40 s) and a thrombin time of 20.1
s (normal: 13-18 s). However, normal prothrombin time,
bleeding time, international normalized ratio, and d-dimer
values were noted. The patient’s platelet count and liver
function tests were normal. In further coagulation factor tests, the coagulation factor Ⅸ level was only 4.1%
(normal: 50%-150%), whereas the levels of factors Ⅷ, Ⅺ,
and Ⅻ were normal. The patient’s antinuclear antibodies and immunoglobulins were all within the reference
ranges. Based on these results, the patient was diagnosed
with esophageal squamous cell carcinoma combined with
hemophilia B.
The main goal of the preoperative preparation was
to improve the activity of coagulation factor Ⅸ in this
patient. The patient received an intravenous infusion
of 1200 U of prothrombin complex twice per day. The
coagulation factor Ⅸ level was remeasured 3 d later. The
activity of coagulation factor Ⅸ improved to 44.1%, and
surgery was arranged for the patient.
We performed a hybrid, minimally invasive Ivor-Lewis
esophagectomy. First, the gastric mobilization, abdominal
lymph node dissection, and jejunostomy were performed
under laparoscopy with the patient in the supine position
(Figure 1). Then, the esophageal mobilization and resection, thoracic lymph node dissection, gastric conduit construction, and esophagogastrostomy were performed via
a sixth intercostal thoracotomy with the patient in the left
lateral decubitus position (Figure 2).

WCCR|www.wjgnet.com

DISCUSSION
Even with the use of minimally invasive methods, perioperative complications are common in esophageal cancer
surgeries[1,2]. Patients, especially those with a preoperative
coagulopathy, are vulnerable to major intraoperative and
postoperative hemorrhage. Although recent reports on
the surgical treatment for patients with hemophilia have
been published, no detailed case reports are available
regarding major operations, such as esophagectomy. In
this report, we present the case of an esophageal cancer
patient with hemophilia B who underwent a successful
hybrid, minimally invasive esophagectomy with perioperative intravenous infusion of a prothrombin complex
concentrate to replenish and maintain the activity of
coagulation factor Ⅸ at ≥ 40% of the normal value.
We believe that surgical procedures could be safely performed in patients with hemophilia if the patients are
provided with the appropriate perioperative management.
Some patients might not be aware that they have hemophilia before an operation. Therefore, further tests and
hemophilia screens are essential for patients with preoperative coagulopathies to control the risk of intraoperative and
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Clinical diagnosis

postoperative hemorrhage[4]. In this case, the patient was
diagnosed with hemophilia B after further tests for coagulation factor Ⅸ levels, which were measured as only 4.1% of
the normal value, despite the fact that the preoperative PTT
was only 10 s longer than the reference range and the results
of the other tests, including prothrombin time, bleeding
time, and platelet count, were all normal.
For patients with a coagulopathy, the selection of an
appropriate surgical approach is important. First, the procedure should be consistent with oncological principles,
and a radical resection should be performed if possible.
Second, the operation should be completed quickly and
safely, and the duration of the operation should be minimized to reduce the intraoperative loss of coagulation
factors[5]. Finally, the procedure should be as minimally
invasively as possible. In this case, we used a hybrid IvorLewis esophagectomy to complete the gastric mobilization
and jejunostomy in the abdomen under laparoscopy. In the
thorax, we completed the esophageal mobilization and resection, mediastinal lymph node dissection, gastric conduit
construction, and esophagogastrostomy via a right lateral
thoracotomy under direct vision, which required less time
than thoracoscopy. We believe that this surgical approach
is consistent with the above-mentioned principles.
Currently, the appropriate perioperative supplementation of coagulation factors is controversial[6]. Direct supplementation of the deficient coagulation factors is the
most direct and effective treatment; however, the direct
infusion of coagulation factor concentrates is costly, involves a complicated sourcing process, and requires preoperative evaluations, including inhibitor screening[7]. The
direct infusion of plasma (1200 mL/d) requires a large
amount of fluid and might cause problems associated
with long-term plasma transfusion, such as allergies and
fever[5]. Perioperative intravenous infusions of the prothrombin complex concentrate that we used to replenish
coagulation factor Ⅸ is a simple method, and the medication is easy to obtain. Based on the recommendations
from the literature, we re-evaluated the coagulation factor
Ⅸ levels after 3-4 d of preoperative infusions of the prothrombin complex concentrate. When the level improved
to > 40% of the normal value, surgery was planned. The
recommended duration of postoperative infusions of the
prothrombin complex concentrate remains inconclusive.
We believe that the infusions should be discontinued 1-2
d after removal of the chest tube to avoid intrathoracic
hemorrhage upon extubation.

6
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No significant abnormalities were found during physical examination.

Differential diagnosis

Benign esophageal tumor, achalasia of the cardia, and benign esophageal
stricture were diagnosed.

Laboratory diagnosis

The coagulation factor Ⅸ level was only 4.1% (normal: 50%-150%); however,
the levels of factors Ⅷ, Ⅺ, and Ⅻ were normal.

Pathological diagnosis

The endoscopy results indicated a mass lesion 35 cm from the incisors, and the
pathological results suggested esophageal squamous cell carcinoma.

Treatment

After the coagulation factor Ⅸ activity improved to 44.1% following intravenous
infusions of prothrombin complex, a hybrid, minimally invasive Ivor-Lewis
esophagectomy was performed.

Related reports

No case reports are available on the perioperative management of patients with
esophageal cancer and hemophilia undergoing esophagectomy.

Term explanation

Hemophilia B is a blood clotting disorder caused by a mutation in the Factor Ⅸ
gene, leading to a deficiency in Factor Ⅸ.

Experiences and lessons

For patients with combined esophageal cancer and hemophilia B, surgical treatment could be safely performed with appropriate perioperative management.
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DIGESTIVE SYSTEM NEOPLASMS

Computer planned, image-guided combined resection and
ablation for bilobar colorectal liver metastases
Vanessa M Banz, Matthias Baechtold, Stefan Weber, Matthias Peterhans, Daniel Inderbitzin, Daniel Candinas
lization. Nineteen months post-surgery new liver and
lung metastases were detected and a palliative chemotherapy started. The patient passed away four years
after initial diagnosis. For patients with extensive CRLM
not treatable by standard surgery, navigated MWA/resection may provide excellent tumor control, improving
longer-term survival. Intraoperative navigation systems
provide precise, real-time information to the surgeon,
aiding the decision-making process and substantially
improving the accuracy of both ablation and resection.
Regular follow-ups including 3D modeling allow for early discrimination between ablation zones and recurrent
tumor lesions.
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Core tip: For patients with extensive bilobar colorectal
liver metastases (CRLM), surgery may not be an option
and a multimodal approach including computer navigated intervention may be the only chance for prolonged
survival. Here we report on a 59-year-old patient undergoing combined resection/microwave ablation for
multiple, synchronous bilobar CRLM using an intraoperative navigation system. Of the ten lesions detected in
a preoperative computed tomography scan, the largest
was resected and the remaining nine ablated. Navigated interventions may provide excellent tumor control,
possibly improve longer-term survival, provide real-time
information to the surgeon, thus aiding the decisionmaking process and substantially improving ablation
and resection accuracy.

Abstract
For patients with extensive bilobar colorectal liver metastases (CRLM), initial surgery may not be feasible and
a multimodal approach including microwave ablation
(MWA) provides the only chance for prolonged survival.
Intraoperative navigation systems may improve the accuracy of ablation and surgical resection of so-called
“vanishing lesions”, ultimately improving patient outcome. Clinical application of intraoperative navigated
liver surgery is illustrated in a patient undergoing combined resection/MWA for multiple, synchronous, bilobar
CRLM. Regular follow-up with computed tomography
(CT) allowed for temporal development of the ablation
zones. Of the ten lesions detected in a preoperative
CT scan, the largest lesion was resected and the others were ablated using an intraoperative navigation
system. Twelve months post-surgery a new lesion (Seg
Ⅳa) was detected and treated by trans-arterial embo-
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sion, segment Ⅶ) with intraoperative MWA to improve
local-tumor control and long-term outcome; especially as
chemotherapy was not supported well and partial metastatic progression was noted.

DOI: http://dx.doi.org/10.3748/wjg.v20.i40.14992

INTRODUCTION

Image-guided intraoperative navigation system
(CAScination)
Preparation: The planning data (MeVis) were loaded directly into the navigation system as a 3D-surface model,
providing an optimal connection between preoperative
surgical planning and intraoperative task execution (Figure
1).

Improved surgical and interventional techniques combined with increasingly efficient chemotherapy yield
5-year survival rates of up to 50% in patients with
colorectal cancer[1,2]. Unfortunately, only a minority of
patients qualify for surgery and local hepatic recurrence
affects up to three quarters of all radically operated patients[3,4]. Limitations of classical surgery include achieving complete (R0) tumor removal while leaving behind
sufficient liver volume post-resection, a problem often
encountered in patients with multiple, bilobar colorectal
cancer liver metastases (CRLM). Although such patients
(i.e., those deemed non-resectable) may profit from
ablation techniques, until now this has been associated
with worse long-term survival compared to resection[5].
Whether this difference is due to confounding factors,
with ablation generally offered to patients with an a priori
poorer prognosis[6], or results from a lack of ablative precision[7], is not yet fully understood.
A further problem concerns the so-called “vanishing
lesions”, where lack of an intraoperative-tumor-site identification renders adequate treatment difficult.

Set-up: The CAScination navigation system is placed at
the head end of the patient with sterile-covered touch
screens facing the surgical team (Figure 2).
Sterile markers are attached to the instruments of
choice (CUSA/ultrasound probe/MWA hand piece) and
patient registration carried out using a combination of
external (surface) landmarks on the liver as well as internal structures (e.g., bifurcation main portal veins/hepatic
veins, tumor sites). Details of instrument calibration/
guidance as well as patient-to-CT registration are provided in a previous study by Peterhans et al[8].
Instrument guidance: Upon completion of the registration process, the registered tools in use are displayed/
superimposed onto the patient’s 3D liver model on the
touch screen. This then allows, for example, the correct
placement of the MWA needle into the lesions-avoiding
injury to vessels or biliary structures.
Most of the smaller lesions could not be identified by
bimanual palpation and intraoperative ultrasound (IOUS).
Nine lesions were ablated using navigated MWA (Accu5i
applicator, Microsulis, United Kingdom), with an energy
of 100 W for 90-120 s, while the lesion in segment Ⅶ
was removed by an atypical resection. There were no
intra-/peri-operative complications. The patient was discharged after eight days.
Figure 3 shows MeVis CT data sets preoperatively
and at three, nine and twelve months postoperatively. A
tiny lesion of initially uncertain dignity was detected nine
months postoperatively. At one year post-intervention,
recurrent disease (Seg Ⅳa) was treated by trans-arterial
chemo-embolization. Nineteen months post liver-surgery,
new hepatic and pulmonary metastases were detected and
a palliative chemotherapy started. The patient succumbed
to the disease three years and ten months after initial diagnosis.

CASE REPORT
A 59-year old patient with multiple, synchronous, bilobar
CRLM deemed inoperable with regard to tumor extent
and location underwent computer-navigated, combined
resection and microwave ablation (MWA). This paper
focuses on the challenges faced in such complex clinical
settings and possible new technological advantages available with intraoperative navigation systems for soft tissue
surgery.
Preoperative 3D virtual surgical planning (MeVis)
Our patient underwent a preoperative abdominal tri-phasic MeVis computed tomography (CT) (MeVis Research,
Bremen, Germany) scan, depicting detailed liver anatomy
with identification of vascular territories (portal, arterial
and venous) as well as the exact location of the metastases.
Operative procedure
The patient received a low anterior rectum resection in
January 2008 for a T3 N2 (4/33) M1 G2 R0 rectal adenocarcinoma. Ten liver lesions were distributed in all lobes,
except segment Ⅴ. Neoadjuvant chemotherapy included
eight cycles of FOLFOX-Avastin. Eighteen months
post-surgery, follow-up MeVis CT and fludeoxyglucose
(FDG)-positron emission tomography (PET)/CT excluded extra-hepatic tumor deposits. While most liver
metastases remained stable, one (segment Ⅶ) showed
progression. Following interdisciplinary discussions, the
decision was taken to combine local resection (largest le-
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DISCUSSION
Low-risk loco-regional therapy options, such as radiofrequency ablation or MWA, may be a valid option for
patients with CRLM[9,10]. Owing to very low morbidity
and mortality rates, ablation techniques have gained wide
acceptance from patients and clinicians alike. However,
high local recurrence rates of up to 39%[11], particularly in
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Figure 1 Planning data (as obtained from MeVis) depicting the 3D liver model as calculated from the preoperative triphasic computed tomography scan.
The image shows the hepatic veins (left hepatic vein in red, middle hepatic vein in orange-brown, right hepatic vein in green). The tumors are seen as yellow masses,
distributed in both liver lobes.

lesions greater than 3 cm[12], remain problematic.
Additionally, when lesions are not radiologically visible (“vanishing lesions”) anymore, oncologists, interventional radiologists and surgeons are left with a difficult
task. It is often the case that extended hepatic resections,
aiming to remove all affected liver segments, are neither
feasible (insufficient liver mass/chemotherapy-associated
liver injury) nor desired.
As was the case in our patient with extensive, bilobar
CRLM, a multimodal approach was required to determine the best treatment strategy. The decision to use
intraoperative computer-navigated resection and MWA
arises mainly because of the following (three) issues: the
complexity of the tumor distribution, the need to preserve hepatic tissue (chemotherapy induced liver injury)
and tumor dynamics, which suggest an aggressive, disseminated disease.
Tools for the preoperative virtual planning of resections and intraoperative ablations have been developed
several years ago and are used in clinical routine[13-15]. The
difficulty remains in bringing this preoperative information back into the operating theater. Intraoperative navigation systems allow the surgeon to integrate the previously gained virtual environments into real time[16]. One
of the main challenges when applying navigated surgery
onto moving soft tissues, such as the liver, lies in the accurate, intraoperative patient registration[8]. As of today,
only very few studies are available in which the use of
navigation systems has reached clinical levels[8,17,18].
Here we present a 59-year old patient who, despite

Figure 2 CAScination navigation system as it is placed at the head end of
the patient with the sterile-covered touch screen facing towards the surgical team. This allows for easy access and constant interaction with the 3D
planning model displayed on the screen.
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Figure 3 MeVis computed tomography data. Four MeVis computed tomography data sets taken preoperatively (upper left panel) and at three further separate
postoperative time points (3 mo, upper right panel, 9 mo, lower left panel, and 12 mo, lower right panel). While the upper left panel shows the actual size of the ten
liver lesions prior to surgery/ablation, color-coded to facilitate individual tumor follow-up, subsequent panels show the evolution of the ablation volumes with time. The
magenta-colored new lesion, seen in the final two follow-up computed tomography scans, is depicted with arrowheads.

Treatment

having an extensive tumor load and surgically un-resectable CRLM, was treated by combined, navigated local
resection and multiple MWA, which resulted in favorable
short-term disease control at minimal patient burden. Intraoperative navigation systems may not only provide local tumor control but also improve longer-term survival
in carefully selected patients, initially deemed inoperable
or not amenable for local ablative therapies.

Of the ten lesions detected in a preoperative computed tomography scan, the
largest lesion in segment Ⅶ was resected and the others were ablated with an
energy of 100 W for 90-120 s using an intraoperative navigation system.

Term explanation

Computer assisted liver surgery refers to a surgical concept and set of methods, that rely on computer technology for presurgical planning, and for guiding
and performing surgical interventions.

Experiences and lessons

Intraoperative navigation systems may not only provide local tumor control but
also improve longer-term survival in carefully selected patients, initially deemed
inoperable or not amenable for local ablative therapies.
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Peer review

Case characteristics

Multiple, synchronous bilobar colorectal liver metastases.

Multimodal, individualized therapies increasingly result in long-term tumor
control in patients with advanced colorectal liver metastases. While navigated ablation +/- resection is feasible and applicable in a clinical setting,
its role in future treatment strategies remains to be defined.

Other malignancies with multiple liver metastases such as neuroendocrine tumors.
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Malignant gangliocytic paraganglioma of the duodenum
with distant metastases and a lethal course
Bin Li, Yang Li, Xiao-Ying Tian, Bo-Ning Luo, Zhi Li
of the residual pelvic lesion and increased liver mass.
To our knowledge, this is the first report of lethal GP
with multifocal metastases. Our case confirms that GP
should be regarded as a malignant potential tumor
with behavior code of “1”, rather than a benign tumor
of “0”.
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Core tip: This case for the first time presents a patient
with duodenalgangliocytic paraganglioma showing distant metastases and a lethal clinical course. It indicates
that gangliocytic paraganglioma should be regarded as
a malignant potential tumor, rather than a benign tumor.
Original sources: Li B, Li Y, Tian XY, Luo BN, Li Z. Malignant
gangliocytic paraganglioma of the duodenum with distant
metastases and a lethal course. World J Gastroenterol 2014;
20(41): 15454-15461 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i41/15454.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i41.15454

Abstract
Gangliocytic paraganglioma (GP) is rare and has been
regarded as benign in general with a good prognosis.
We present a patient with duodenal GP showing a malignant and lethal clinical course. A 47-year-old male
patient was found to have a duodenal tumor and enlarged regional lymph nodes. The patient initially underwent a pancreaticoduodenectomy to resect the tumor and involved lymph nodes completely. Histological
and immunohistochemical analyses showed findings
typical of GP. However, the distant metastatic lesions
in the liver and pelvic cavity were rapidly observed after surgery. The patient underwent chemotherapy and
radiotherapy, as well as a second surgery to partly remove the metastatic mass in the pelvic cavity. The histological examination revealed no significant difference
in histological features between the primary duodenal
tumor and the metastatic pelvic mass. However, the
patient finally died of the tumor due to the recurrence
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INTRODUCTION
Gangliocytic paraganglioma (GP) is a rare tumor, which
occurs nearly exclusively in the second portion of the
duodenum and is characterized by its triphasic cellular
differentiation, consisting of epithelioid neuroendocrine
cells, spindle-shaped cells with Schwannian cell differentiation, and ganglion-like cells[1]. Since this tumor was
first described by Dahl et al[2], there have been no more
than 200 cases reported in the literature in the world
to date. According to the World Health Organization
(WHO) classification, this lesion has been regarded as
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also found. The lesion was preoperatively diagnosed as a
gastrointestinal stromal tumor (GIST) of the duodenum
with lymph node metastasis. The patient underwent a
pancreaticoduodenectomy since the lymph node could
be metastatic, and the mass of the duodenum was gross
totally resected. Postoperative recovery was uneventful without surgical complications. After diagnosis, the
patient received no radiotherapy/chemotherapy and was
only on a regular follow-up. Follow-up CT scans at 4
mo showed that two masses grew in the liver and pelvic
cavity, respectively. Considering that distant metastases
could occur, the patient decided to receive radiotherapy
and chemotherapy. The patient was treated with intensity-modulated radiotherapy over 30 elapsed days, and the
total dose was 5040 cGy. However, the tumors did not
show remarkable radiosensitivity. Therefore, systemic
chemotherapy with the combination of cyclophosphamide, vincristine and dacarbazine was also performed.
Regretfully, the masses did not regress. After chemotherapy, that was nine months after initial surgical resection
of duodenal mass, CT scans revealed that the mass in
the pelvic cavity was larger and the surrounding organs
were pressed. A second laparotomy was performed and
the majority of the pelvic mass was resected. However,
two months later, CT scans showed that a mass re-grew
at the site of original tumor location in the pelvic cavity
and the liver mass became larger, which lost opportunities for surgical treatment (Figure 2). The patient developed persistent ascites and fever. Finally, he died 13 mo
after the initial surgery.

Figure 1 Preoperative radiological findings of a duodenal lesion. Computed tomography scan revealed that a 3.0 cm duodenal mass in the medial
wall of the subpapillary duodenum (white arrow).

benign, but a few cases with regional lymph node metastasis and even distant metastasis have been reported.
To the best of our knowledge, so far only 18 cases of
GP with regional lymph node metastases[3-20] and two
with bone or liver metastasis[21,22] have been described.
Surprisingly, almost all patients with GP, including those
having lymph node or distant metastasis, gain a good
outcome without recurrence. Moreover, there is no record of a patient dying of GP although only one patient
received irradiation intervention because of aggressive
behavior of the tumor[12]. Herein, we report a unique
case of this clinical entity in a middle-aged male patient.
In contrast to previous cases, our case presents prominent aggressive biological behavior with regional lymph
node, liver and pelvic cavity metastases. The patient died
of GP finally after radiotherapy and chemotherapy. This
is the first presentation of a malignant clinical course
and poor prognosis of GP. The literature on this rare
tumor is reviewed and its clinicopathological characteristics are discussed.

Pathological findings
On microscopic examination, the duodenal mass was
located in the submucosa with extension to the muscularis propria. The mass was nonencapsulated and had
an infiltrative margin, and the pancreas was observed
to be involved. The tumor was composed of three
morphologically distinct cell populations: epithelioid
cells, spindle cells, and scattered ganglion-like cells. The
epithelioid cells, arranged in nests and gland-like structures, had granular eosinophilic cytoplasm and round to
oval-shaped nucleus with an inconspicuous nucleolus.
They were cytologically bland with minimal to mild
nuclear pleomorphism. The spindle cells formed slender fascicles wrapping around nests of epithelioid cells.
These spindle-shaped cells had an elongated and plump
nucleus, including an attenuated eosinophilic cytoplasm
without marked atypia. Tumor cells of a ganglion-like
cell type were rarely seen and had a round nucleus with
conspicuous nucleolus. There was no mitotic figure or
necrosis found in the mass. The metastatic tumor was
found in seven of sixteen lymph nodes, and the metastatic foci showed the presence of the three cellular
components identified in the primary tumor (Figure 3).
Like the duodenal mass, the mass in the pelvic cavity
also exhibited similar histological appearance with three
identical cellular components. The tumor appeared to
have an infiltrative margin and mild to moderate atypia.

CASE REPORT
Case history
A 47-year-old male patient presented with complaints
of mild upper abdominal pain for 3 mo. During this
period, he was referred to a local hospital for radiological examination. Computed tomographic (CT) scans
revealed a mass in the duodenum, near the duodenal
papilla. A gastrointestinal endoscopy was performed in
the local hospital, but biopsy examination was negative
because only inflammatory mucosa was observed under
the microscopy. As a result, the patient was referred to
our hospital for examination and treatment. Physical
examination results were normal. The laboratory results,
including blood count and liver and renal function, were
within the normal range. The CT images acquired at the
local hospital showed a 3.0 cm duodenal mass in the medial wall of the subpapillary duodenum without signs of
pancreatic invasion (Figure 1). An enlarged lymph node
of the pancreatic posterior group, measuring 1.0 cm, was
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Liver mass

Pelvic mass

4 mo after initial
duodenal surgery

9 mo after initial
duodenal surgery

2 mo after second
pelvic mass resection

Figure 2 Postoperative radiological findings in follow-up periods. Computed tomography (CT) scans at 4 mo and 9 mo after initial duodenal surgery showed
distant metastatic lesions located in the liver (white arrows) and pelvic cavity (black arrows). The mass in the pelvic cavity became larger and pressed the surrounding
tissues. Two months after second pelvic surgery, CT scans showed that the mass re-grew in the pelvic cavity (black arrows) and the liver mass became larger (white
arrows).

neuroma” in 1957 by Dahl et al[2]. In that case, only a
very small marginal area of epithelioid cells was found,
where the greatest portion of the lesion was a ganglioneuroma and the authors classified it as such[2]. In 1962,
Taylor et al[23] described a group of unusual polypoid
tumors in the duodenum which they called “benign nonchromaffin paragangliomas”, mostly because they found
the nests of epithelioid cells to be indistinguishable from
the “Zellballen” of carotid body tumors and other chemoreceptor structures. In 1971, Kepes and Zacharias[24]
suggested the term of “gangliocytic paraganglioma” for
those duodenal lesions, because these tumors had light
and electron microscopic features seen in paragangliomas as well as ganglioneuromas, indicating a transitional
or hybrid form of tumor between gangliocytomas and
nonchromaffin paragangliomas. In 1989, WHO accepted
GP as a new entity of benign tumors of “neurogenic
tumors” because of its distinct morphological and clinical characteristics[25]. However, the 3rd edition[26] and the
latest edition (4th edition)[1] of the WHO classification
revised GP to “endocrine tumor” and “neurodendocrine
neoplasm”, respectively, which further emphasized neuroendocrine differentiation of the tumor.
GPs have been regarded as benign in general, but
a few cases showing lymph node metastasis are well
known which required extensive surgical removal and
adjuvant radiotherapy[7,12,13]. However, the penetrative

No necrosis or hemorrhage was found in the tumor
(Figure 4).
Immunohistochemical findings
By immunohistochemical staining, the epithelioid cells
were positive for cytokeratin (AE1/AE3), neuron-specific enolase (NSE), synaptophysin (Syn), Chromogranin
A (CgA) and CD56. The ganglion-like cells were immunoreactive for Syn and NSE. In contrast, the spindle
shaped cell type showed positive reactivity for S-100
protein, but not for Syn or CgA. Neither cell type was
positive for CD117, CD34, Dog-1, SMA, desmin, Myo
D1 or myogenenin. MIB-1 (Ki-67) labeling index estimated less than 1% in both primary and metastatic foci
(Figure 5). In order to inspect the lymphatic and vascular
invasion of tumor cells, D2-40 and CD31 were used to
highlight the lymphatic vessels and blood vessels, respectively. However, there was no certain vascular invasion
identified in tumor tissues.
Based on the pathological findings, the tumor was
diagnosed as a malignant duodenal GP with regional
lymph node and distant metastases.

DISCUSSION
GP has been known as a rare and benign neuroendocrine tumor. It was first described as “duodenal ganglio-
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Figure 3 Photomicrographs of the duodenal lesion. A: A low-power image of the duodenal lesion showed a mass occupying the submucosa and extending into
muscularis propria with an infiltrative margin; B: At high-power fields, the lesion was composed of epithelioid cells arranged in a nested fashion, slender spindleshaped cells and occasional ganglion-like cells; C, D: Occasional psammoma bodies could also be found in the lesion; The duodenal lesion exhibited a penetrative
growth pattern with pancreatic infiltration (E) and regional lymph node metastasis (F). All three components of the tumor was found in effaced nodal architecture (A:
HE staining with original magnification × 40; B-D: HE staining with original magnification × 400; E, F: HE staining with original magnification × 200). HE: Hematoxylin
and eosin.

A

B

Figure 4 Photomicrographs of the pelvic cavity lesion. A: At low-power fields, the lesion appeared to have an infiltrative margin without necrosis, hemorrhage or
invasion of blood vessels; B: At high-power fields, the lesion exhibited an admixture of three types of tumor cells, and epithelioid cells were observed to be arranged in
pseudoglandular structures (A: HE staining with original magnification × 100; B: HE staining with original magnification × 400). HE: Hematoxylin and eosin.
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Figure 5 Immunohistochemical analysis of the lesions in the duodenum, lymph nodes and pelvic cavity. The epithelioid cells were positive for cytokeratin
(AE1/AE3) (A) and chromogranin A (B). The spindle-shaped cells were diffusely positive for S-100 protein (C), and ganglion-like cells were positive for synaptophysin (D).
Ki-67 index was low in either epithelioid cell areas (E) or spindle-shaped cell areas (F). A-D: Immunohistochemical staining with original magnification × 400.

growth pattern of the tumor and even lymph node metastasis are not indicative of aggressive behavior or malignancy. Unlike previously reported cases, our case was
characterized clinically by multifocal distant metastases
and a rapidly aggressive clinical course. The patient died
of the disease after surgical resection, chemotherapy and
radiotherapy. To our knowledge, this is the first case of
lethal GP with a malignant clinical course, but without
obvious histological atypia of all three elements of the
tumor, and high mitotic figures or proliferative index.
We have compared the histological difference between
the primary tumor of the duodenum and the metastatic
pelvic mass in the present case, and tried to establish
the histological prognostic indicators of malignant GP.
However, the cytological bland spindle cells along with
mild atypia of epithelioid cells were observed in both
masses. No necrosis or high mitotic activity was found
in tumors, which was consistent with all of reported

WCCR|www.wjgnet.com

GPs, even those with lymph node or distant metastasis.
Our findings indicate that histological evaluation has
limited prognostic value in GPs. We postulated that
some important factors are involved in the process of
GP invasion and metastasis, which cannot bring obvious morphological changes but indeed induce aggressive biological behavior, and result in the discrepancy
between malignant clinical course and pathological findings. Further molecular or cytogenetic analysis is needed
to elucidate the related mechanisms.
Although most of GPs exhibited good outcomes,
our case suggested that it should not be considered as a
benign tumor. Because of its potentially metastatic behavior, we prefer to label GP as a tumor with “uncertain
malignant potential”, at least for those with evidence
of lymph node and/or distant metastasis. The behavior
code of the tumor is probably best to be regarded as “1
(unspecified, borderline or uncertain behavior)”, rather
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Table 1 Clinicopathological features of gangliocytic paraganglioma with lymph node or distant metastasis
No.

Ref.

1
2
3
4

Büchler et al[3] (1985)
Korbi et al[4] (1987)
Inai et al[5] (1989)
Hashimoto et al[6] (1992)

5

Dookhan et al[7] (1993)

6
7
8
9

Takabayashi et al[8] (1993)
Tomic et al[9] (1996)
Henry et al[21] (2003)
Sundararajan et al[10] (2003)

10
11
12
13
14
15
16
17

Bucher et al[11] (2004)
Wong et al[12] (2005)
Witkiewicz et al[13] (2007)
Mann et al[14] (2009)
Okubo et al[15] (2010)
Saito et al[16] (2010)
Sandmann et al[17] (2010)
Uchida et al[18] (2010)

18
19
20
21

Rowsell et al[22] (2011)
Ogata et al[19] (2011)
Barret et al[20] (2012)
Present case

Age (yr)/
gender

Tumor site

Regional
Tumor
lymph node
size
metastasis
(cm)

Distant
metastasis

Treatment

Outcome

50/male
Ampulla of Vater
73/female
Duodenum
17/male
Duodenum
47/male
Second portion of
the duodenum
41/male
Duodenum

3.0
NA
2.0
6.5

Yes
Yes
Yes
Yes

No
No
No
No

LR
WP
WP
WP

NED 20 mo
NA
NED 32 mo
NED 14 mo

2.5

Yes

No

LR + WP

63/female Papilla of Vater
74/female
Pancreas
50/male
Pancreas
67/female Second portion of
the duodenum
31/female Papilla of Vater
49/female
Duodenum
38/female Papilla of Vater
17/female
Duodenum
61/male
Papilla of Vater
28/male
Papilla of Vater
62/female Ampulla of Vater
67/female Second portion of
the duodenum
52/female
Duodenum
16/male
Ampulla of Vater
51/female Duodenal papilla
47/male
Duodenal papilla

3.2
4.0
2.5
5.0

Yes
Yes
Yes
Yes

No
No
Yes (bone)
No

WP
WP
WP
WP

Recurrence 11 years after
first local resection
NED 24 mo
NED 19 mo
NA
NED 9 mo

3.0
1.4
1.5
NA
3.0
NA
5.0
NA

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No
No
No

WP
WP + RT
LR + WP
WP
WP
WP
LR
WP

NED 44 mo
NED 12 mo
NA
NED 12 mo
NED 6 mo
NA
NA
NA

1.0
2.5
3.5
3.0

Yes
Yes
Yes
Yes

Yes (liver)
LR
No
WP
No
WP
Yes (liver and
WP + RT + CT +
pelvic cavity) pelvic mass resection

NED 27 mo
NED 36 mo
NED 8 yr
Die 13 moafter initial
surgery

LR: Local resection; WP: Whipple procedure; CT: Chemotherapy; RT: Radiotherapy; NA: Not available; NED: No evidence of disease.

cators in several kinds of neuroendocrine tumors. However, bcl-2 and p53 showed negative reactivity in all of
reported cases[15,27], and Ki-67 labeling index value was
extremely low either in primary tumors or in metastatic
tumors. Therefore, the immunohistochemical evaluation
using these markers may have limited prognostic value in
GPs at present.
Patients with GP usually have favorable prognosis
when they receive total resection, although a residual
mass can recur after a long time[7]. At present, no chemotherapy was advised due to the rarity of distant
metastases and the lack of response of this tumor to
conventional systemic therapy. The present case was
also not responsive to conventional chemotherapeutic
regimens, such as cyclophosphamide and vincristine,
which were associated with response rates of 50%-55%
for malignant paraganglioma. A few cases had been
described to apply radiotherapy for the lesions that had
regional lymph node metastasis, but the efficacy of
treatment was difficult to ascertain[12]. Recent reports
suggested that radiotherapy might be effective in the
management of locally advanced malignant paraganglioma when used in conjunction with radionuclide
therapy (131I-MIBG), but they have not been used in GP
treatment yet. Some authors suggested that the presence
of lymph node and liver metastases should not result
in over-treatment as such behavior was not necessarily
fraught with a bad clinical outcome[22]. So far there have
been no acceptable prognostic factors for malignant

than as “0 (benign)”. We focused on the significant factors associated with the malignant behavior of the tumor
in previously reported cases. To date, there have been no
more than 200 cases of GP reported in the literature in
the world, but only 20 bona fide cases reported as GP
with regional lymph node metastasis or distant metastasis (Table 1). The primary tumors of GP were usually
large (> 2 cm in diameter), relatively well-circumscribed,
had an infiltrative growth margin and frequently extend
into the muscularis propria. However, almost all patients
showed good outcomes without recurrence. Indeed,
only one patient required additional surgical intervention
due to a residue of the tumor at her first endoscopic
procedure[13], one patient has been reported as showing
a recurrence due to a residue of a previous tumor at his
initial surgical intervention[7], one patient received radiotherapy after surgical intervention[12], and two patients
had distant liver and bone metastasis, respectively[21,22].
GP patients with metastasis have extremely good prognosis with long survival periods (6 mo to 11 years), and
there was no record of a patient dying of GP to date
except for our presenting case. Furthermore, despite of
metastatic locations, the neoplastic elements of GP in
metastatic foci were not observed to influence the prognosis of the patients, although epithelioid component
sometimes exhibited as the sole element in metastatic
foci[3,5,6]. Some researchers tried to establish the immunohistochemical prognostic indicators of GP using bcl-2,
p53, and Ki-67, which were acceptable prognostic indi-
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GPs. But complete resection of the tumor combined
with adjuvant chemo- or radiotherapy is suggested to
apply for GP patients with lymph node and/or distant
metastasis to avoid the potentially rapid progression of
the disease. Of course, more effective chemotherapeutic
regimens and long-term careful follow-up are necessary
for these patients.
In conclusion, we report a rare case of duodenal
GP with regional lymph node and distant metastases
occurring in an adult patient. In contrast to previously
reported GPs with metastasis, our presenting case exhibits marked malignancy with a rapid aggressive clinical course. The patient finally died of GP after surgery,
chemotherapy and radiation intervention, which has
not been previously described. To our knowledge, this
is the first case of lethal GP with multifocal metastases.
Despite the lack of acceptable prognostic indicators for
GPs at present, especially for those with regional lymph
node and/or distant metastasis, our case indicates that
GP is indeed a tumor with uncertain malignant potential.
We suggest adjuvant therapies for the patients with metastasis after complete excision of the tumor, although
the consensus on the adjuvant chemotherapy and/or
radiotherapy for this tumor has not been reached yet.

2
3

4
5
6

7

8

9

COMMENTS
COMMENTS
Case characteristics

10

A 47-years-old male patient with duodenal gangliocytic paraganglioma (GP)
showed distant metastases and a lethal clinical course.

Clinical diagnosis

11

A mass was observed in the duodenum, near the duodenal papilla.

Differential diagnosis

Gastrointestinal stromal tumors (GISTs) and poorly differentiated carcinoma of
Vater.

Laboratory diagnosis

12

Imaging diagnosis

13

The laboratory results, including blood count and liver and renal function, were
within the normal range.
Computed tomography (CT) scans revealed a mass in the duodenum, near the
duodenal papilla.

Pathological diagnosis

14

The tumor was composed of three morphologically distinct cell populations:
epithelioid cells, spindle cells, and scattered ganglion-like cells.

Treatment

The duodenal tumor was totally resected and the metastatic lesions of liver and
pelvic cavity were treated with adjuvant radiotherapy and chemotherapy.

15

Related reports

GP has been regarded as benign, but a few cases with regional lymph node
metastasis and even distant metastasis have been reported. However, there
has been no record of a patient dying of GP to date except for our presenting
case.

16

Experiences and lessons

The biological behavior of GP is unpredictable, and long-term careful follow-up
is necessary for these patients.

Peer review

GP should be regarded as a malignant potential tumor with behavior code of “1”,
rather than a benign tumor of “0”.
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Lymphoepithelioma-like esophageal carcinoma with
macroscopic reduction
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the carcinoma cells. Therefore, this lesion was considered to be an LELC with poorly differentiated squamous
cells. Because the margin was positive, an esophagectomy was performed. Carcinoma cells were detected in
the neck in one lymph node. The staging was T1N0M1b.
However, the patient has been well, without adjuvant
therapy or recurrence, for more than 5 years.
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Key words: Esophageal cancer; Lymphoepithelioma-like
carcinoma; Lymphoid stroma; Tumor-infiltrating lymphocyte; Cytotoxic T lymphocyte; Reduction
Core tip: The first case of esophageal lymphoepithelioma-like carcinoma showing macroscopic reduction is
reported. In only 2 mo, the appearance of the esophageal tumor changed from a protruding lesion to a flat
scar-like entity. After esophagectomy, one lymph node
was diagnosed with metastasis. Prominent infiltration
of T lymphoid cells that stained positive for CD8 was
observed around the carcinoma cells. Strong expression of human leukocyte antigen-DR was evident in
the cell membrane. The immune responses against the
main tumor and the denatured carcinoma cells in the
metastatic lymph node developed at the same time.
Therefore, systemic immune responses against the carcinoma might have been occurring.

Abstract
Esophageal lymphoepithelioma-like carcinoma (LELC)
is extremely rare. We report the first case of esophageal LELC showing macroscopic reduction. A 67-yearold male presented with dysphagia and, by endoscopic
examination, was found to have a significantly raised
tumor of 10 mm in diameter in the thoracic esophagus.
The biopsied material showed esophageal cancer. We
performed endoscopic submucosal dissection. However,
the tumor became flattened, similar to a scar, in only 2
mo. Histologically, the carcinoma cells had infiltrated the
submucosal layer. Prominent infiltration of T lymphoid
cells that stained positive for CD8 was observed around
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INTRODUCTION

A

Lymphoepithelioma-like carcinoma (LELC) is defined
as a tumor with histological similarity to undifferentiated nasopharyngeal carcinoma, with lymphoid stroma
(lymphoepithelioma) that occurs outside the nasopharynx. Although LELC has been detected in the salivary
gland[1], stomach[2], thymic gland[3], breast[4], and lungs[5],
it is extremely rare in the esophagus[6]. The prognosis
of patients suffering from this type of cancer has been
reported to be favorable[7]. However, there have been no
reports of a tumor being reduced macroscopically.
We herein describe the treatment of a patient suffering from an esophageal LELC that spontaneously
became small macroscopically and also discuss the results
of a pathological analysis of the tumor.

B

CASE REPORT
A 67-year-old Japanese male with a seven-month history
of intermittent dysphagia underwent an upper endoscopic examination at another clinic in May 2008 (Figure
1A) and was diagnosed as having squamous cell carcinoma of the esophagus, with prominent infiltration of
lymphoid cells, based on biopsied material (Figure 2). He
was admitted to our hospital for treatment in June 2008.
No familial disease and no history of previous gastrointestinal disorders were documented. The patient was a
heavy drinker and a non-smoker. A physical examination
and laboratory data on admission did not reveal any abnormalities.
A barium esophagogram demonstrated a protruding
lesion of 10 mm in diameter on the left and posterior
wall of the middle thoracic esophagus. An endoscopic
examination in June 2008 revealed a raised tumor with
a central dip 33 cm from the upper incisors (Figure 1B).
Moreover, the tumor had a smooth surface, similar to a
submucosal tumor. Endoscopic ultrasonography in July
2008 demonstrated a well-circumscribed, hypoechoic
mass originating in the mucosa, without involvement of
the submucosal layer. A computed tomography (CT) scan
revealed no metastasis. Therefore, we believed that endoscopic submucosal dissection of the tumor was possible
and performed the procedure in July 2008.
However, the tumor became flattened, similar to a
scar (Figure 1C), and there was a superficial smooth tumor measuring 6 mm × 3 mm in the resected mucosa
(Figure 3A). Histologically, the large-sized carcinoma
cells formed small focal nests and infiltrated into the
submucosal layer, 400 μm from the muscularis mucosae
(Figure 3B). Prominent infiltration of T lymphoid cells,
which stained positive for CD8, was observed between
and around the carcinoma cells (Figure 4A and B).
Based on these histopathological features, this lesion was
considered to be an LELC with poorly differentiated
squamous cells. The other pathological findings included
human leukocyte antigen-DR (HLA-DR), strongly positive (Figure 4C); p53, strongly positive; Ki67, moderately
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Figure 1 The endoscopic findings. A: The first endoscopy (at the previous
clinic) showed a submucosal-like tumor of approximately 10 mm in diameter.
The lesion, except for the erosion at the top, was stained with Lugol’s solution;
B: The second endoscopy (performed two weeks after the first endoscopy)
showed a raised tumor with a central dip. The height of the tumor had decreased; C: The third endoscopy (performed during the endoscopic operation,
two months after the first endoscopy) showed that the tumor had become flattened, similar to a scar (arrowhead).

positive; and Epstein-Barr virus (EBV)-encoded small
RNA1 (EBER-1), negative. Because the vertical margin
was positive, a subtotal esophagectomy and dissection
of the lymph nodes were performed in October 2008.
No remnant tumor was found. However, carcinoma cells
were detected in the neck area in one of the 53 dissected
lymph nodes (Figure 5).
According to the tumor node metastasis (TNM) classification of esophageal cancer, the tumor was diagnosed
to be stage IVB (T1, N0, M1b). However, many denatured carcinoma cells were observed in the metastatic
lymph node (Figure 5B). The patient’s postoperative
course was uneventful, and he was discharged two weeks
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A

Figure 2 The endoscopically-biopsied material. A: The inflammatory
cell infiltration in the mucosa was remarkable (HE staining, original magnification × 40); B: Squamous cell carcinoma with prominent infiltration of
lymphoid cells was revealed (HE staining, original magnification × 100).

B

A

B

Figure 3 The endoscopically-resected material. A: The gross appearance of the resected esophageal mucosa is shown. There was a superficial smooth tumor
measuring 6 mm × 3 mm in the resected mucosa (line), and it was difficult to find the tumor macroscopically; B: The tumor, with prominent lymphoid cell infiltration,
was mainly visible in the submucosal layer (HE staining, original magnification × 10). The vertical margin was positive (arrow).

A

B

C

Figure 4 The histopathological findings. A: Poorly differentiated squamous cells and lymphocytes that had infiltrated into the carcinoma cell nests were observed
(HE staining, original magnification × 400); B: Prominent infiltration of cytotoxic T lymphoid cells that stained positive for CD8 was observed between and around the
carcinoma cells (× 400); C: Strong expression of human leukocyte antigen-DR was evident in the cell membrane in nearly all carcinoma cells and in the lymphocytes
around the tumor (× 400).

later. He has been well, without adjuvant therapy or any
evidence of recurrence, for more than five years after the
surgery. After the diagnosis of the esophageal cancer, he
did not smoke or drink alcohol. Furthermore, he did not
take any special medicines or examinations.

rare. According to the PubMed database, there have been
only 21 cases, including the present case, reported in the
English-language literature to date[6,9-21]. Our report presents the first case of esophageal LELC that was macroscopically reduced in size.
Burke[22] first detected EBV DNA in gastric cancer
that histologically resembled nasopharyngeal lymphoepithelioma, and after that, several reports also demonstrated a close relationship between that type of gastric
cancer and EBV. However, there does not appear to be
a relationship between esophageal cancer and EBV. In
the current case, no relationship between the cancer and
EBV was revealed by EBER-1 staining. In addition, we

DISCUSSION
LELC was first reported by Bégin et al[8] in 1987. LELC
is defined as a tumor with histological similarity to undifferentiated nasopharyngeal carcinoma with lymphoid
stroma, and this condition has been described in various
organs[1-5]. However, an esophageal LELC is extremely
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A

B

Figure 5 The surgically dissected lymph node from the neck area. A: In the lymph node, which was 5 mm in diameter, a metastasis that was 2 mm in diameter
was found (HE staining, original magnification × 40); B: Histological evaluation showed that lymphocytes had infiltrated around the carcinoma cells (HE staining, original magnification × 200). Many denatured carcinoma cells, which had karyorrhexis, an indistinct cell membrane, or karyotheca in the lymph node, were observed (arrow).
Many viable carcinoma cells were observed (arrowhead).

investigated 17 of the 21 described patients to determine
whether they had an EBV infection. Only three (17.6%)
of the 17 described patients were revealed to have an
EBV infection. However, Nakasono [20] reported that
esophageal LELC may not always be linked with EBV,
but that the sensitivity of the detection methods may also
be problematic, leading to false-negative findings. Therefore, further investigations are needed to clarify the role
of EBV infection in esophageal LELC.
Endoscopically, most cases of LELC have been
documented as submucosal tumors covered with normalappearing esophageal epithelium and with a depression
or ulcer in the center of the lesion[6,16,20], as in the present case. However, there has been no previous report of
the diagnosis of LELC by endoscopy or biopsy. Because
esophageal LELC may be confused with a benign tumor,
a biopsy of deeper tissue is required. Moreover, regarding
the clinical course, there was a previous report that one
year after the first endoscopic examination, the size of
the lesion remained unchanged, despite no treatment[20].
However, in our case, the tumor was gradually reduced in
size macroscopically and fully disappeared in only 2 mo.
It may help the diagnosis of LELC if these endoscopic
courses could be followed more closely.
The prominent lymphocytic infiltration in LELC
is associated with HLA-DR expression in the deeper
carcinoma cells[16]. The T cell infiltration is significantly
increased at the sites of HLA-DR expression[23]. In our
case, T lymphocytes were found around the lymphoid
follicles or within the tumor cell nests, and most of these
T cells were positive for CD8, which supports their classification as cytotoxic T lymphocytes.
The role of diffuse infiltrating lymphocytes, consisting of a large number of T lymphocytes and a small
number of B lymphocytes, has not yet been clarified in
LELC. Two hypotheses have been proposed[13]. In one,
the presence of diffuse lymphocytes is explained by the
immune response of the host against the carcinoma. In
the other, the diffuse lymphocytes are explained in terms
of a cell reaction caused by the cytokines produced by
the carcinoma cells. In our case, the immune responses
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against the main tumor and the denatured carcinoma
cells in the metastatic lymph node developed at the same
time. Therefore, systemic immune responses against the
carcinoma might have been occurring. Furthermore, we
suppose that the systemic immune response against carcinoma becomes more significant over time and that the
tumor becomes smaller when there is increased expression of HLA-DR, as was observed in our case.
Generally, the prognosis of patients suffering from
poorly differentiated esophageal squamous cell carcinoma
is extremely poor. However, esophageal LELC seems to
have a relatively good prognosis[6]. The prognosis is indicated by the survival curves and recurrence rates after
treatments. It was fortunate that we could endoscopically
follow an LELC lesion that did not receive any treatment
for two months because this study helped to demonstrate
the natural course of the disease. During this short time,
the tumor was gradually reduced in size macroscopically.
Histologically, prominent lymphocytic infiltration was revealed in the main tumor and the metastatic lymph node.
The patient has remained in good health for the 5 years
since the surgery. The immune responses in this case seem
to have had nothing to do with his lifestyle. This unique
observation was not described in any previous cases.
In conclusion, esophageal LELC has unique clinical
and pathological features. In particular, the strength or
weakness of the expression of HLA-DR in esophageal
LELC may lead to differences in the patient’s clinical
course. Furthermore, LELC should be treated differently
than other esophageal cancers based on its unique features.

COMMENTS
COMMENTS
Case characteristics

A 67-year-old male with a 7-mo history of intermittent dysphagia.

Clinical diagnosis

A protruding lesion of 10 mm in diameter was observed on the left and posterior
wall of the middle thoracic esophagus.

Differential diagnosis

Malignant lymphoma, gastrointestinal stromal tumor, endocrine cell tumor.
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Imaging diagnosis

10

In only 2 mo, an endoscopic examination revealed that the appearance of the
esophageal tumor had changed from a protruding lesion to a flat, scar-like lesion.

Pathological diagnosis

11

This lesion was considered to be an esophageal lymphoepithelioma-like carcinoma with poorly differentiated squamous cells.

Treatment

After the endoscopic submucosal dissection, a subtotal esophagectomy and
dissection of the lymph nodes were performed.

12

The esophageal lymphoepithelioma-like carcinoma that was macroscopically
reduced in size might have occurred due to systemic immune responses
against the carcinoma.

13

Experiences and lessons

Peer review

This is a very interesting case report. Esophageal cancers are quite common
in some parts of the world and this report highlights the fact that not all are associated with a dismal prognosis. The report is well written and adequate references. The photographs are very good and illustrative.
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Core tip: Patients with inguinal hernias who are unfit
for surgical repair but who have otherwise strong indications for colonoscopy are at risk of failed colonoscopy
or an incarcerated colonoscope. This case study demonstrates that the use of a cap fitted to a more flexible
enteroscope with fluoroscopic guidance can aid in the
negotiation of the scope past the loops of bowel in the
hernia sac.
Original sources: Tan VPY, Wong IWC, Lee YT. Novel use of
cap-assisted enteroscopy for detection of colorectal tumor in a
patient with incarcerated inguinal hernia. World J Gastrointest
Endosc 2014; 6(10): 510-512 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v6/i10/510.htm DOI: http://dx.doi.
org/10.4253/wjge.v6.i10.510

INTRODUCTION

Abstract

Patients with inguinal hernias are not uncommonly encountered by endoscopists performing colonoscopy. In
patients with known large inguinal hernias or complicated inguinal hernias, including incarcerated hernias,
surgical repair prior to colonoscopy is clinically indicated.
However, in some circumstances, patients are unable to
undergo surgical repair despite strong indications for the
colonoscopy to be performed persisting. This case report
demonstrates a strategy for facilitating the completion of
a colonoscopy in such a patient.

Multiple reports have documented unsuspected inguinal hernias which result in difficulties during the colonoscopic examinations of patients. In most cases, the
colonoscopy can be delayed until a surgical consult has
further evaluated the inguinal hernia. This case report
documents a patient who required a colonoscopy but
surgical intervention for the detected inguinal hernia
was not appropriate due to his co-morbid medical conditions. With the use of the combination of an enteroscope fitted with a cap and fluoroscopy, the inguinal
hernia was able to be negotiated and the diagnosis of a
cecal carcinoma was able to be confirmed.

CASE REPORT
A 79-year-old man with a history of severe aortic regurgitation and cardiac failure, presented with anemia and positive fecal occult blood testing. Gastroscopy was normal. A
prior colonoscopic examination failed due to poor bowel

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Inguinal hernia; Cap-assisted colonoscopy;
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Figure 1 “Stricture” seen at sigmoid colon on initial colonoscopy.

Figure 2 Cecal adenocarcinoma diagnosed using cap-assisted enteroscopy.

preparation. He was referred for a second colonoscopy
after polyethylene glycol preparation. During colonoscopy
a “tight stricture” was encountered at the sigmoid colon.
When the patient was turned, a large incarcerated left inguinal hernia was detected. The procedure was repeated
with an enteroscope (Olympus SIF-Q260) fitted with a
4-mm cap at the tip, and under fluoroscopic guidance
(Figure 1). Finally, with the aid of the cap, the scope negotiated through the acute bend inside the hernia sac and
reached the cecum, where a large sessile tumor was found
(Figure 2). Biopsies confirmed adenocarcinoma. No
complication occurred during or after the procedure. The
patient declined surgery due to his co-morbid conditions
and died 3 mo later from cardiac causes.

ated inguinal hernia whose co-morbid medical conditions preclude surgical
repair of the inguinal hernia.

Clinical diagnosis

The clinical diagnosis after cap-assisted colonoscopy performed with an enteroscope was cecal adenocarcinoma.

Differential diagnosis

Possible differential diagnoses include bleeding colonic polyp, bleeding colonic
angiodysplasia and colonic neoplasms.

Laboratory diagnosis

Prior to the colonoscopy, the patient had iron deficiency anemia and fecal occult
blood testing of his stools were positive.

Pathological diagnosis

A large sessile polyp suspicious for a neoplasm was seen in the cecum, which
was biopsied and sent for histopathology confirming cecal adenocarcinoma.

Treatment

The patient declined surgery due to his co-morbid conditions that had precluded
surgery for his inguinal hernia in the first place and died 3 mo later from cardiac
causes.

DISCUSSION

Related reports

Unexpected hernia detected during or after screening
colonoscopy is not uncommon[1-5]. It may cause failure
of the colonoscopy procedure[1-3] or result in a surgical
emergency due to a colonoscopy induced strangulated
bowel loop or incarceration[4,5]. Endoscopists should
maintain a high index of suspicion when a “stricture”
is seen in association with normal looking mucosa and
consider whether a hernia could be a contributing factor.
It is easy to detect the presence of inguinal hernia with
proper exposure of the patient, however, for other types
of hernia, fluoroscopic examination may be required[4,5].
In cases where an inguinal hernia is detected, colonoscopy should be delayed until a surgical opinion is sort
however for cases where surgery would be inappropriate
and colonoscopy still warranted, the use of fluoroscopic
guidance can prevent inadvertent looping during scope
passage through the hernia. The use of cap-assisted
method, which had been shown to reduce colonoscopy
failure rate[6], together with the use of a thin enteroscope
contributed to the success of the examination.

Negotiation through loops of bowel incarcerated in a hernia sac utilizing a cap
fitted onto an enteroscope has seldom been reported in the literature, and is a
useful strategy for endoscopists to consider when a similar circumstance presents itself.

Experiences and lessons

This case reports discusses a case where a patient had strong indications for a
colonoscopy despite the presence of an incarcerated inguinal hernia, and presents a strategy utilizing a cap fitted to an enteroscope for facilitating the completion of the colonoscopy to enable the diagnosis of cecal adenocarcinoma to be
made.

Peer review

This paper is helpful for clinical practice.
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Core tip: The palliative therapy method has not been
confirmed for metastatic esophageal cancer. This case
report represents a patient who was cancer-free for an
extended period of time after palliative chemoradiation
of 30 Gy in 10 fractions. We think that 30 Gy without
oblique beams is a more favorable radiotherapy method
for patients.
Original sources: Yamashita H, Okuma K, Nomoto A, Yamashita
M, Igaki H, Nakagawa K. Extended cancer-free survival after
palliative chemoradiation for metastatic esophageal cancer. World
J Gastrointest Oncol 2014; 6(2): 52-54 Available from: URL:
http://www.wjgnet.com/1948-5204/full/v6/i2/52.htm DOI: http://
dx.doi.org/10.4251/wjgo.v6.i2.52

Abstract

INTRODUCTION

We report on a patient who remained cancer-free for
an extended time after palliative radiotherapy (RT) and
chemotherapy (nedaplatin plus 5-fluorouracil) treatment for stage Ⅳ (cT3N3M1) esophageal squamous
cell carcinoma. Although multiple lymph nodes outside
the RT field recurred, the local primary tumor within
the RT field did not recur, even 17 mo after palliative
RT of 30 Gy in 10 fractions. In this case, acute toxicity, such as myelosuppression or esophagitis, was not
enhanced by increasing the fraction dose from 1.8-2.0
Gy to 3.0 Gy. Because 30 Gy in 10 fractions can be
completed within a shorter time and is less expensive
than 50.4 Gy in 28 fractions, we think that 30 Gy without oblique beams is a more favorable RT method for
patients.

Esophageal cancer, which has the highest incidence and
mortality worldwide, is one of the most common malignant tumors in Japan. Japan is recognized as having one
of the highest incidence rates of esophageal squamous
cell carcinoma in the world.
Due to a lack of obvious early symptoms, patients are
often diagnosed at advanced stages, and more than half
of patients present with metastases[1]. The recurrence
and metastasis rates of esophageal cancer after treatment have tended to increase in recent years. In 2007,
Grünberger et al[2] confirmed that palliative chemotherapy
can prolong the survival of stage Ⅳ esophageal cancer
patients, relieve their symptoms and improve their quality
of life. Esophageal squamous cell carcinoma is the most
common histology in Japan, and its constituent ratio is
different from that in Europe and America.
Most patients with esophageal cancer present with
dysphagia, and more than half of the patients have inoperable disease at the time of presentation[3,4]. The pri-
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Figure 1 Computed tomography. A: Circumferential wall thickening and a 39 mm × 35 mm tumor on the lower thoracic esophagus; B: Swelling of the abdominal
para-aortic lymph node; C: A remarkable shrinking of the mass in the lower esophagus; D: Swelling of the left para-tracheal lymph node.

mary aim of treatment in these patients is to relieve the
dysphagia with minimal morbidity and mortality and thus
improve their quality of life.
We present a case of extended cancer-free survival
after palliative radiotherapy (RT) and chemotherapy in a
stage Ⅳ esophageal squamous cell carcinoma patient.

tient also received nedaplatin chemotherapy at a dose of
80 mg/m2 (day 1) plus 5-fluorouracil at 800 mg/m2 per
day (days 1-4) starting on December 26, 2011.
A plain chest/abdominal CT scan on January 23,
2012, after a single cycle of chemotherapy, revealed a
remarkable shrinkage of the mass in the lower esophagus and in all lymph nodes (Figure 1C). An enhanced
chest/abdominal/pelvic CT scan on April 17, 2012 (after
4 cycles), August 20, 2012 (after 7 cycles), and October
16, 2012, revealed that the tumors continued to shrink.
After 6 cycles of chemotherapy, the CYFRA levels had
decreased to normal by June 15, 2012. One additional
cycle of chemotherapy was added on July 17, 2012. After CRT, the patient had regular follow-up appointments
every 3-4 mo.
After 8 completely asymptomatic months following
chemotherapy and 14 mo after palliative RT, the tumor was
found to have recurred during a regular follow-up appointment. A chest and abdominal enhanced CT scan on March
12, 2013, revealed that the metastatic tumor had spread
to multiple lymph nodes, including the retro-esophageal,
left para-tracheal (Figure 1D), supraclavicular, and bilateral
hilum lymph nodes, but local recurrence was not observed.
According to a cervical/chest/abdominal enhanced CT
scan that was performed on June 11, 2013 (17 mo after
palliative RT), local disease remained controlled.

CASE REPORT
A 76-year-old Japanese man was referred to our hospital
after a few months of dysphagia due to esophageal stenosis. A chest X-ray did not show any characteristic malignancy. A gastrofiberscopy and computed tomography
(CT) scan showed a circumferential wall thickening and a
39 mm × 35 mm tumor on the lower thoracic esophagus
(Figure 1A). A biopsy on December 13, 2011, revealed
squamous cell carcinoma. Laboratory findings, including
staining for tumor markers, such as p53, and squamous
cell carcinoma, were all within the normal ranges, except
for the cytokeratin 19 fragments (CYFRA), which were
elevated at 4.3 ng/mL (normal 0-2.0 ng/mL, IRMA
method). A chest/abdominal CT scan with enhancement
on December 5, 2011, revealed multiple lymph node metastases, including the left supraclavicular, tracheal bifurcation, gastric cardia, and abdominal para-aortic lymph
nodes (Figure 1B) (cT3N3 M1, c-Stage Ⅳ).
It was decided that our patient should undergo
chemoradiation therapy (CRT). The patient received 30
Gy in 10 fractions of 3 Gy on the original tumor location
using a 2-field technique of external beam irradiation
from December 21, 2011, to January 10, 2012. The pa-
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DISCUSSION
More than 50% of patients with esophageal cancer are
not amenable to surgical excision at the time of diagno-
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Laboratory diagnosis

sis, because of either advanced disease or the presence
of comorbid conditions. For such patients, palliation of
the symptoms is the mainstay of treatment[4].
According to the Radiation Therapy Oncology Group
94-05 trial[5], the standard radiation dose for patients with
clinical stage T1 to T4, N0/1, M0 esophageal carcinoma
that are selected for a nonsurgical approach and concurrent treatment with 5-FU and cisplatin chemotherapy is
50.4 Gy. Additionally, at our institution, 50.4 Gy in 28
fractions is selected as a curative method. In this case,
30 Gy in 10 fractions was selected as a palliative irradiation dose. Although multiple lymph nodes outside the
RT field recurred, the local primary tumor within the
RT field did not recur, even 17 mo after RT. In this case,
acute toxicity, such as myelosuppression or esophagitis,
was not enhanced by increasing the fraction dose from
1.8-2.0 Gy to 3.0 Gy. Because 30 Gy in 10 fractions was
completed within a shorter time and was less expensive
than 50.4 Gy in 28 fractions, we think that 30 Gy without
oblique beam is a more favorable RT method for patients. Because control of the primary lesion of esophageal cancer is directly connected to the inability of the
patient to ingest and the subsequent QOL deterioration,
a total radiation dose of as much as 30 Gy, not 25 or 20
Gy, was used with palliative intent in our institution.
According to Matsumoto et al[5], docetaxel and nedaplatin combination chemotherapy with and without
radiation therapy is well tolerated (2-year overall survival
was 11.1%) and useful as a second-line chemotherapy for
patients with relapsed or metastatic esophageal cancer.

Laboratory findings, including tumor markers like p53 and squamous cell carcinoma, were all within normal values, except for cytokeratin 19 fragments,
which was raised at 4.3 ng/mL (normal 0-2.0 ng/mL, IRMA method).

Imaging diagnosis

A chest/abdominal computed tomography scan revealed multiple lymph node
metastases such as left supraclavicular, tracheal bifurcation, gastric cardia, and
abdominal para-aortic lymph node (cT3N3M1, c-Stage Ⅳ).

Pathological diagnosis

A biopsy revealed a squamous cell carcinoma.

Treatment

The patient was treated with 30 Gy in 10 fractions of external beam irradiation
and chemotherapy of nedaplatin plus 5-fluorouracil.

Related reports

According to Matsumoto H, docetaxel and nedaplatin combination chemotherapy with and without radiation therapy is well tolerated and useful (2-year overall
survival was 11.1%) as second-line chemotherapy for patients with relapsed or
metastatic esophageal cancer.

Experiences and lessons

The authors think that 30 Gy without oblique beams is a more favorable palliative radiotherapy method for patients with metastatic esophageal cancer.

Peer review

This article applies a rare case who survived long time after palliative chemoradiation.
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DIGESTIVE SYSTEM NEOPLASMS
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Core tip: In our study, there was a case of recurrence
of gastric cancer in the jejunal stump after radical total
gastrectomy with Roux-en-Y reconstruction. The patient
underwent jejunal pouch resection, distal pancreatectomy and splenectomy. On histopathologic examinations,
the patient was diagnosed with gastric cancer.
Original sources: Yoo JH, Seo SH, An MS, Ha TK, Kim KH,
Bae KB, Choi CS, Oh SH, Choi YK. Recurrence of gastric cancer in the jejunal stump after radical total gastrectomy. World J
Gastrointest Surg 2014; 6(4): 74-76 Available from: URL: http://
www.wjgnet.com/1948-9366/full/v6/i4/74.htm DOI: http://
dx.doi.org/10.4240/wjgs.v6.i4.74

INTRODUCTION

Abstract

Gastric cancer is a highly prevalent cancer that occurs the
most commonly in Korea. It shows a very good prognosis when detected earlier in a regular medical checkup. In advanced cancer, however, a poor prognosis has
been well documented. There are many recurrent cases
of gastric cancer despite radical surgery. Its recurrence
occurs through hematogenous, peritoneal dissemination
or via the lymph nodes. We report a case of recurrence
of gastric cancer in the jejunal stump after radical total
gastrectomy with Roux-en-Y reconstruction.

This is a very rare case of the recurrence of gastric
cancer in the jejunal stump after radical total gastrectomy with Roux-en-Y reconstruction. In January 2008,
a 65-year-old man underwent radical total gastrectomy
with Roux-en-Y reconstruction for stage ⅠB gastric
cancer of the upper body. At a follow-up in December
2011, the patient had a recurrence of gastric cancer
on gastroduodenal fibroscopy. The gastroduodenal fibroscopic biopsy specimens show a well-differentiated
tubular adenocarcinoma. Computed tomography
showed no lymphadenopathy or hepatic metastases.
At laparotomy, there was a tumor in the jejunal stump
involving the pancreatic tail and spleen. Therefore,
the patient underwent jejunal pouch resection, distal
pancreatectomy and splenectomy. The patient was
diagnosed with gastric cancer on histopathological examination.

CASE REPORT
A 65-year-old man presented with a recurrence on gastroduodenal fibroscopy (Figure 1) at a follow-up after gastric
cancer surgery. He underwent radical total gastrectomy
with Roux-en-Y reconstruction (end to side esophagojejunostomy with circular stapler), for gastric cancer detected on gastroduodenal fibroscopy in January 2008. The
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Figure 1 Endoscopic findings. There was a medium-sized single small polypoid infiltrative ill-defined mass, with nodular overlying mucosa without bleeding evidence at jejunal pouch (1.2 cm in diameter). Tubular adenocarcinoma, well differentiated.

A

B

Figure 2 Pathological findings. A: January 2008, slide of gastric cancer lesion (primary lesion); B: December 2011, slide of jejunal stump lesion (recurrent lesion).

gastric cancer had a tumor node metastasis stage of IB
(T2N0M0), which had lesions of 2.5 cm × 2.0 cm in size
on the posterior wall of the upper part of the gastric fundus. Based on histopathology, findings were suggestive
of well-differentiated tubular adenocarcinoma. There was
no lymph node metastasis or metastasis to other organs
in the abdomen (Figure 2). Postoperatively, the patient
underwent an uneventful course without notable episodes
and achieved a recovery. The patient had been taking oral
chemotherapeutic drugs (5-fluorouracil) during a period
ranging from January 2008 to December 2009. Following
this, the patient had no recurrence and had an outpatient
follow-up. Meanwhile, in December 2011, the patient
had a single small polypoid infiltrative ill-defined mass of
approximately 1.2 cm in size at the site approximately 3

WCCR|www.wjgnet.com

cm from the distal part of the esophagojejunal junction
to the blind loop (the posterior wall of the jejunal stump)
on gastroduodenal fibroscopy (Figure 1). The patient
therefore underwent histopathological examinations,
presenting with findings suggestive of well-differentiated
tubular adenocarcinoma. Therefore, the patient was admitted for further evaluation and treatment. At the time
of admission, the patient had a good systemic and nutritional status with stable vital signs. On examination, the
patient had no palpable left supraclavicular lymph nodes.
On abdominal examination, the patient had no tenderness, shifting dullness or palpable abdominal masses. In
addition, the patient also had no positive findings on rectal examination. The patient underwent clinical laboratory
tests for hemoglobin, white blood cell counts, platelet

578

February 8, 2015|Second Edition|

Yoo JH et al . Recurrence of gastric cancer after RTG
Figure 3 Pre-operation computed tomography findings.
No evidence of local tumor recurrence or distant metastasis.
Arrow: Distal jejunal stump stapling line (recurrence site).

counts, serum electrolytes, serum biochemistry, urinalysis,
serological tests and blood coagulation tests, all of which
were normal. Serum levels of carcinoembryonic antigen,
a tumor marker, were 4.95 ng/mL. Abdominal computed tomography (CT) showed no recurrence and metastasis, which is also consistent with previous abdominal CT scans (Figure 3). Under general anesthesia, the
patient underwent surgery for jejunal stump resection,
distal pancreatectomy with splenectomy in January 2012.
Intraoperatively, the patient presented with a tumor in
the jejunum and invasion to the pancreatic tail and the
spleen, with no evidence of hepatic or peritoneal recurrence, for which the patient underwent dissection of
the jejunal stump, the pancreatic tail and the spleen. The
postoperative course was uneventful. On histopathological examination, there was a recurrence of the gastric
cancer in the jejunal pouch, the pancreatic tail and the
spleen. Currently, the patient is receiving an injection of
chemotherapy regimens (FOLFOX chemotherapy).

rence of the anastomosis or suture-line is rare and its
mechanism is unclear but local recurrence can be treated
by surgery. So, an early diagnosis of local recurrence can
improve the prognosis. Gastroduodenal fibroscopy can
be useful to detect an intraluminal recurrence. CT or positron emission tomography (PET) can detect gastric bed
or regional lymph nodes. We recommend that routine
outpatient follow-up includes gastroduodenal fibroscopy,
CT and PET.

COMMENTS
COMMENTS
Case characteristics

A 65-year-old man presented with gastric cancer recurrence, as shown on gastroduodenal fibroscopy.

Clinical diagnosis

Histopathological examination revealed a diagnosis of gastric cancer.

Imaging diagnosis

Gastroduodenal fibroscopy, computed tomography and positron emission tomography.

Peer review

DISCUSSION

Yoo JH et al described a rare case of recurrence of gastric cancer in the jejunal
pouch after radical total gastrectomy with Roux-en-Y reconstruction. This is an
interesting case.

The local recurrence of gastric cancer after total gastrectomy mostly occurs in the proximal region from the
esophagojejunal junction. Anastomotic or suture-line
recurrence after gastrectomy is reported to be 3%-10%[1].
Recurrence in the distal jejunal stump is a rare entity. The
main theory of the cause and mechanisms of recurrence
includes submucosal or subserosal lymphatic spread of
cancer, the remainder of the stump and the implantation of exfoliated cancer cells[1-3]. In this case, histological
study revealed no lymph node metastasis and no vessel
permeation. Both resection margins were also negative
for cancer cells. For this reason, the theory of lymphatic
spread of cancer and the remainder of the stump can be
rejected. The implantation of exfoliated cancer cells may
be the reason for recurrence but it is unclear. The recur-
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Primary colonic lymphoma: An incidental finding in a
patient with a gallstone attack
Silvia Gigli, Valeria Buonocore, Flavio Barchetti, Marianna Glorioso, Martina Di Brino, Pietro Guerrisi, Chiara
Buonocore, Francesco Giovagnorio, Guglielmo Giraldi
dence of the palpable mass, an extended concentric
thickening of the colic wall. CT scan was performed
and confirmed a widespread and concentric thickening
of the wall of the ascending colon and cecum. In ad
dition, revealed signs of microperforation of the colic
wall. Numerous large lymphadenopathies were found
in the abdominal, pelvic and thoracic cavity and there
was a condition of splenomegaly, with some ischemic
outcomes in the context of the spleen. No metastasis in
the parenchimatous organs were found. These imaging
findings suggest us the diagnosis of lymphoma. Patient
underwent to surgery, and right hemicolectomy and
cholecystectomy was performed. Histological examina
tion confirmed our diagnosis, revealing a diffuse large
B-cell lymphoma. The patient underwent to Cyclophos
phamide, Hydroxydaunorubicin, Oncovin, Prednisone
chemotherapy showing only a partial regression of the
lymphadenopathies, being in advanced stage at the
time of diagnosis.
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Abstract

Core tip: The authors report their experience with a
largely primary colonic lymphoma (PCL) incidentally
detected in a patient presenting a gallbladder attack.
PCL is a rare disease (less than 1% of all colorectal ma
lignancies). Symptoms are unspecific and it is usually
quite advanced by the time diagnosis is made. In this
case, patient showed symptoms of gallbladder disease
and presented a large bulky mass at physical exam.
The authors pay particular attention in describing clinic
and diagnostic findings which suggested the correct
final diagnosis of PCL. The role of ultrasound and com
puted tomography exams with the respective radiologi
cal features are described.

We report a case of primary colonic lymphoma inciden
tally diagnosed in a patient presenting a gallbladder
attack making particular attention on the diagnostic
findings at ultrasound (US) and total body computed
tomography (CT) exams that allowed us to make the
correct final diagnosis. A 85-year-old Caucasian male
patient was referred to our department due to acute
pain at the upper right quadrant, spreaded to the right
shoulder blade. Patient had nausea and mild fever and
Murphy’s maneuver was positive. At physical examina
tion a large bulky mass was found in the right flank.
Patient underwent to US exam that detected a big
stone in the lumen of the gallbladder and in correspon
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in maximum diameter (Figure 1).
We decided to perform a total body computed tomography (CT) scan which confirmed, close to the hepatic flexure, a widespread and concentric thickening of
the wall of the ascending colon (maximum thickness 40
mm) extended in cranio-caudal direction for 10 cm.
In the submucosa, there were signs of microperforation with millimetric air bubbles in the context of the
colic wall. The perivisceral and omental fatty tissue was
inhomogeneous.
On the medial side of the lesion there was a great
necrotic enlarged lymph node (dimensions: 45 mm of
longitudinal diameter and 66 mm of transverse diameter).
Numerous lymphadenopathies were found in the
abdominal and pelvic cavity, the most numerous of them
lying in the inter-aorto-caval space and along the course
of the splenic vein and the iliac vessels bilaterally. In addition, the spleen was enlarged (longitudinal diameter of
18 cm) with some parenchymal hypodense areas in the
context that could be indicative of ischemic outcomes
(Figures 2 and 3).
Not further significant alterations were found in the
liver and in the other parenchymatous organs.
Some lymphadenopathies were found also in the thoracic cavity, located in the pretracheal and para-esophageal space (maximum diameter 14 mm).
In the cardio-phrenic space, bilaterally, there were
other small pathologic lymph nodes.
Considering the morphology of the colonic thickening, which seemed to be expansive rather than infiltrative,
the presence of multiple lymphadenopathies, the condition of splenomegaly and the absence of involvement of
the liver and peritoneum, the diagnosis of lymphoma was
suspected.
The patient was sent to surgery and a right hemicolectomy associated with loco-regional lymphadenectomy
and cholecystectomy was performed.
Histological examination of the surgical specimen
revealed a diffuse large B-cell lymphoma, CD19, CD20,
CD22, CD79A, and BCL6 positive.
The patient underwent six cycles of chemotherapy
[Cyclophosphamide, Hydroxydaunorubicin, Oncovin,
Prednisone (CHOP) regimen] and showed only a partial
regression of the lymphadenopathies.

Original sources: Gigli S, Buonocore V, Barchetti F, Glorioso
M, Di Brino M, Guerrisi P, Buonocore C, Giovagnorio F, Giraldi
G. Primary colonic lymphoma: An incidental finding in a patient
with a gallstone attack. World J Clin Cases 2014; 2(5): 146-150
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i5/146.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i5.146

INTRODUCTION
Lymphomas are haematological malignancies which could
have extranodal manifestations in approximately 40%
of cases. The gastro-intestinal tract is the most common
extranodal localization of non-Hodgkin lymphomas
(NHLs) with a rare involvement of large bowel. The diagnostic criteria were firstly described by Barbaryan et al[1]
in 1961.
Overall, primary colonic lymphoma (PCL) accounts
for 1.4% of all cases of NHLs and represents only the
0.2%-0.6% of all large-bowel malignancies[2]. The most
common histological types, in according with the AnnArbor classification, were: diffuse large B-cell lymphomas
with frequency rate ranging from 47% to 81%, Mantlecell lymphomas and Burkitt’s lymphomas[3-5]. We report
a case of PCL in a patient presenting with a gallbladder
attack.

CASE REPORT
A 85-year-old Caucasian male patient came to our Department of Radiological Sciences complaining of acute
pain at the right flank, spreading to the back right shoulder blade area. The patient had nausea and mild fever.
The pain arose during the night. At physical examination,
the patient appeared pale. Murphy’s maneuver was positive. Patient referred at least other two similar attacks of
pain during the past 3 years.
Abdominal palpation revealed a voluminous bulky
mass with a maximum diameter of about 8 cm in the
right flank, fixed in the deep layers. Moreover, the patient
referred weight loss in the last six months, persistent lowgrade fever in the evening and loss of appetite.
The blood investigations revealed microcytic anemia
(HB 8.8 mg/dL), slight increase of gamma-glutamyl
transpeptidase and alkaline phosphatase (187 U/L). It
was also observed an increase of erythrocyte sedimentation rate (30 mm/s) and of the C-reactive protein (128
mg/L). No further significant changes were found in the
laboratory exams.
Therefore, it was performed an ultrasound (US) examination that detected a stone containing slightly thick
walled gallbladder (maximum diameter of about 1.5 cm).
Intra and extra-hepatic bile ducts were not dilated. The
liver presented regular shape, normal size and no solid
pathologic lesions were found. In the upper right quadrant, in correspondence of the palpable mass, there was a
concentric thickening of the wall of the ascending colon,
which assumed the appearance of a solid mass of 10 mm

WCCR|www.wjgnet.com

DISCUSSION
PCL is extremely rare, but may be increasing in frequency; it represents less than 1% of all colorectal malignancies[6,7]. There is a male predominance for these tumors,
(twice as often in males compared with females) and the
maximal incidence is found in the 50-65 year age group,
with a mean age of 55 years[2].
There are not well-defined risk factors related with this
disease and up to now the most common identified are:
the immunosuppression (HIV or long-term corticosteroid
therapy) and the inflammatory bowel diseases (IBD)[8].
Therefore, PCL can be present for a long period of
time without causing symptoms and the diagnosis often
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Figure 1 Ultrasound exam findings. The images show the concentric thickening of the wall of the ascending colon, which assumed the appearance of a solid mass.
In addition the big gallstone in the lumen of the gallbladder is displayed.

Figure 2 Computed tomography exam in the axial and coronal planes. The images show the concentric thickening of the wall of the cecum and ascending colon.
The millimetric air bubbles in the context of the colic wall are also depicted.
Figure 3 Coronal computed tomography scan (portal venous phase).
The images show the large colic lesion at the level of the hepatic flexure
(A), the large necrotic lymphadenopathy close to the lesion (B), the stone
in the lumen of the gallbladder (C) and the hypodense area in the context
of the spleen indicative of the ischemic outcomes (D).

D

D

C

A

B

A

is made in an advanced stage.
The most common signs and symptoms are unspecific, such as: abdominal pain (66.8%), anorexia and weight
loss (43%) and an abdominal palpable mass (41.3%). Less
common presentations are: bloody stool (23%), acute abdomen, microcytic anemia and rectal bleeding[2,5].
Our patient did not present any risk factors or spe-
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cific symptoms for PCL, and diagnosis was incidental in
occasion of a gallbladder attack.
Imaging methods were essential to perform a correct
diagnosis, particularly US examination confirmed the
presence of the large bulky mass found at physical exam
and CT allowed us to suggest the diagnosis of lymphoma
and to evaluate the disease extension.
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Radiographic findings associated with PCL often
could be nonspecific, sharing similarities with other types
of colorectal disease, such as colorectal carcinoma and
IBD[9].
In our case, CT gave us a high suspicion of PCL showing regional and systemic lymph nodes involvement,
spleen enlargement, and absence of metastasis. The lesion was located in the cecum-ascending colon. These
locations are the most common sites for colorectal lymphoma (respectively 57% and 18% of cases) probably
because more lymphoid tissue is present in this region.
Other sites involved are the transverse, recto-sigmoid colon (10%) and the descending colon (5%)[10].
The management of PCL is various, based on the
extension of the disease and on clinical status of the patients at the time of diagnosis[11]. The treatment of PCL
varies from chemotherapy alone to multimodal therapies
combining surgery, chemotherapy, and even radiation
therapy. The administration of chemotherapy and particularly the CHOP regimen remains the mainstay in the
treatment management[12].
According to many authors the surgical treatment
may provide important prognostic information, including
histology, tumor extent and stage[13,14].
In the absence of disseminated disease, surgical resection is generally performed. The surgical approach may
be used also as a therapy for local control in patients with
aggressive lymphoma and to prevent complications like
bleeding, perforation or intussusception. Diffuse large
B cell lymphoma of the large bowel is generally treated
with a uniform therapeutic approach: aggressive surgery
followed by adjuvant chemotherapy[15].
Our patient directly underwent to a surgical approach,
in consideration of the large size of the tumoral mass
and in order to avoid complications and particularly the
risk of perforation, in fact the rate of spontaneous perforation in patients with PCL is 5%-11.5% suggested by
the presence of air bubbles. In addition, since the patient
had recurrent attack of pain due to the gallstones, cholecystectomy was performed.
After surgery which confirmed the suspected diagnosis of lymphoma, he underwent CHOP scheme chemotherapy with a partial remission of disease. This outcome
can be explained by the fact that, although resection plays
an important role in the local control of the disease and
in preventing bleeding and/or perforation, it rarely eradicates the lymphoma by itself.
Prognosis of PCL depends on numerous factors but
the stage at diagnosis and the histological grade are the
most important elements affecting survival rate[16]. Our
patient showed advanced disease, in fact warning signs
of lymphoma are so subtle that it may take some time
before realizing that there is a serious problem. The age
of the patient could have influenced the promptness
of diagnosis, in fact ancient patients may underestimate
symptoms for a long time[3,17].
The median survival in cases of advanced disease is
generally low, ranging from 24 to 36 mo. Unfortunately,
relapses are frequent (rates range from 33% to 75%), and
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most of them occur within the first 5 years after resection with diffuse disease[18,19].
In conclusion PCL is a rare disease. Often it is diagnosed in advanced state. Diagnostic imaging modalities,
and particularly CT, have a fundamental role in the diagnosis of lymphomas. If CT reveals an infiltrative tumor
with enlarged lymph nodes in the abdomen or pelvis,
lymphoma should be highly taken into account in the differential diagnosis. The prediction of prognosis and the
planning of a suitable therapeutic approach is essential
for the patients and CT allows an accurate staging of the
disease[20].

COMMENTS
COMMENTS
Case characteristics

A 85-year-old male with acute pain at the right flank, presented a gallstone attack and a large bulky mass in the abdomen.

Clinical diagnosis

Positivity to Murphy’s maneuver, low-grade fever, weight loss and a palpable
voluminous bulky mass in the right flank.

Differential diagnosis

Colorectal carcinoma, Inflammatory bowel diseases.

Laboratory diagnosis

HB 8.8 mg/dL, alkaline phosphatase 187 U/L, erythrocyte sedimentation rate 30
mm/s and C-reactive protein 128 mg/L.

Imaging diagnosis

Ultrasound (US) examination detected a stone in the lumen of the gallbladder and a concentric thickening of the wall of the ascending colon; computed
tomography (CT) confirmed the thickening of the wall of the cecum-ascending
colon and revealed also signs of microperforation in the submucosa, numerous
lymphadenopathies and a condition of splenomegaly.

Pathological diagnosis

The histological examination of the surgical specimen revealed a diffuse large
B cell lymphoma CD19, CD20, CD22, CD79A, and BCL6 positive.

Treatment

The patient underwent to surgery (right hemicolectomy, loco-regional lymphadenectomy and cholecystectomy); in addition, underwent to six cycles of
chemotherapy [Cyclophosphamide, Hydroxydaunorubicin, Oncovin, Prednisone
(CHOP) regimen].

Related reports

The latest studies confirmed that primary colonic lymphoma (PCL) is a very
rare disease and that diagnosis is often incidental; in the authors’ case report,
diagnosis was made in advanced stage and we chose for a surgical approach
before chemotherapy, according to some authors, for locoregional control of
disease and to prevent complications.

Term explanation

CHOP is the acronym of a chemotherapy scheme used in the treatment of nonHodgkin lymphomas consisting of an alkylating agent (Cyclophosphamide), an
intercalating agent (Hydroxydaunorubicin), a mitotic inhibitor (Oncovin) and a
corticosteroid (Prednisone).

Experiences and lessons

This case report describes the diagnostic features of PCL and the radiological
findings of this rare colonic disease, that should be considered in order to make
a correct differential diagnosis, particularly stressing the role of US and CT.

Peer review

The strength of this article is that it well describes the radiological features of
PCL and the case is really remarkable. The histological and immunochemical
profile has been included.

REFERENCES
1

583

Barbaryan A, Ali AM, Kwatra SG, Saba R, Prueksaritanond
S, Hussain N, Mirrakhimov AE, Vladimirskiy N, Zdunek T,

February 8, 2015|Second Edition|

Gigli S et al . PCL diagnosed during a gallstone attack

2
3

4
5
6
7

8

9

10
11

12

Gilman AD. Primary diffuse large B-cell lymphoma of the
ascending colon. Rare Tumors 2013; 5: 85-88 [PMID: 23888223
DOI: 10.4081/rt.2013.e23]
Chang SC. Clinical features and management of primary
colonic lymphoma. Formosan J Surg 2012; 45: 73-77 [DOI:
10.1016/j.fjs.2012.05.003]
Dionigi G, Annoni M, Rovera F, Boni L, Villa F, Castano P,
Bianchi V, Dionigi R. Primary colorectal lymphomas: review
of the literature. Surg Oncol 2007; 16 Suppl 1: S169-S171
[PMID: 18024019 DOI: 10.1016/j.suronc.2007.10.021]
Bairey O, Ruchlemer R, Shpilberg O. Non-Hodgkin’s lymphomas of the colon. Isr Med Assoc J 2006; 8: 832-835 [PMID:
17214096]
Wong MT, Eu KW. Primary colorectal lymphomas. Colorectal Dis 2006; 8: 586-591 [PMID: 16919111]
Wyatt SH, Fishman EK, Hruban RH, Siegelman SS. CT of
primary colonic lymphoma. Clin Imaging 1994; 18: 131-141
[PMID: 8033006]
She WH, Day W, Lau PY, Mak KL, Yip AW. Primary colorectal lymphoma: case series and literature review. Asian J
Surg 2011; 34: 111-114 [PMID: 22208685 DOI: 10.1016/j.asjsur.2011.08.004]
Stanojevic GZ, Nestorovic MD, Brankovic BR, Stojanovic
MP, Jovanovic MM, Radojkovic MD. Primary colorectal
lymphoma: An overview. World J Gastrointest Oncol 2011; 3:
14-18 [PMID: 21267399 DOI: 10.4251/wjgo.v3.i1.14]
Ghai S, Pattison J, Ghai S, O’Malley ME, Khalili K, Stephens
M. Primary gastrointestinal lymphoma: spectrum of imaging
findings with pathologic correlation. Radiographics 2007; 27:
1371-1388 [PMID: 17848697 DOI: 10.1148/rg.275065151]
Smith C, Kubicka RA, Thomas CR. Non-Hodgkin lymphoma of the gastrointestinal tract. Radiographics 1992; 12:
887-899 [PMID: 1529131]
Beaton C, Davies M, Beynon J. The management of primary
small bowel and colon lymphoma--a review. Int J Colorectal Dis 2012; 27: 555-563 [PMID: 21912877 DOI: 10.1007/
s00384-011-1309-2]
Hay AE, Meyer RM. Balancing risks and benefits of therapy

13

14
15

16

17
18

19

20

for patients with favorable-risk limited-stage Hodgkin
lymphoma: the role of doxorubicin, bleomycin, vinblastine,
and dacarbazine chemotherapy alone. Hematol Oncol Clin
North Am 2014; 28: 49-63 [PMID: 24287067 DOI: 10.1016/
j.hoc.2013.10.001]
Biondi A, Motta S, Di Giunta M, Crisafi RM, Zappalà S, Rapisarda D, Basile F. [The use of laparoscopy for diagnosis and
stadiation of the lymphomas]. Ann Ital Chir 2009; 80: 445-447
[PMID: 20476676]
Nakamura S, Matsumoto T. Gastrointestinal lymphoma: recent advances in diagnosis and treatment. Digestion 2013; 87:
182-188 [PMID: 23635497 DOI: 10.1159/00035005]
Lai YL, Lin JK, Liang WY, Huang YC, Chang SC. Surgical resection combined with chemotherapy can help achieve better
outcomes in patients with primary colonic lymphoma. J Surg
Oncol 2011; 104: 265-268 [PMID: 21472731 DOI: 10.1002/
jso.21927]
Radić-Kristo D, Planinc-Peraica A, Ostojić S, Vrhovac R,
Kardum-Skelin I, Jaksić B. Primary gastrointestinal nonHodgkin lymphoma in adults: clinicopathologic and survival characteristics. Coll Antropol 2010; 34: 413-417 [PMID:
20698111]
De Luca d’Alessandro E, Bonacci S, Giraldi G. Aging populations: the health and quality of life of the elderly. Clin Ter
2011; 162: e13-e18 [PMID: 21448536]
Stanojević GZ, Stojanović MP, Stojanović MM, Krivokapić Z,
Jovanović MM, Katić VV, Jeremić MM, Branković BR. NonHodgkin’s lymphomas of the large bowel-clinical characteristics, prognostic factors and survival. Acta Chir Iugosl 2008;
55: 109-114 [PMID: 19069702]
Lee J, Kim WS, Kim K, Ko YH, Kim JJ, Kim YH, Chun HK,
Lee WY, Park JO, Jung CW, Im YH, Lee MH, Kang WK, Park
K. Intestinal lymphoma: exploration of the prognostic factors
and the optimal treatment. Leuk Lymphoma 2004; 45: 339-344
[PMID: 15101721]
Fishman EK, Kuhlman JE, Jones RJ. CT of lymphoma:
spectrum of disease. Radiographics 1991; 11: 647-669 [PMID:
1887120]
P- Reviewers: Boffano P, Movahed A, Panciani PP
S- Editor: Wen LL L- Editor: A E- Editor: Liu SQ

WCCR|www.wjgnet.com

584

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM NEOPLASMS

A case report of anaplastic carcinoma of the pancreas
with remarkable intraductal tumor growth into the main
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apy because liver metastasis was detected 12 mo after
surgery. In this case, we could observe a remarkable intraductal tumor growth into the main pancreatic duct. We
also discuss the pathogenesis and characteristics of this
rare tumor with specific tumor growth.

Mitsuyoshi Okazaki, Isamu Makino, Hirohisa Kitagawa,
Shinichi Nakanuma, Hironori Hayashi, Hisatoshi Nakagawara, Tomoharu Miyashita, Hidehiro Tajima, Hiroyuki
Takamura, Tetsuo Ohta, Department of Gastroenterologic
Surgery, Graduate School of Medical Science, Kanazawa University, Kanazawa 920-8641, Japan
Author contributions: Okazaki M and Makino I contributed
equally to this work; Okazaki M, Makino I, Kitagawa H, Nakagawara H, Miyashita T, Tajima H, Takamura H and Ohta T
performed surgery; Okazaki M and Makino I, Nakanuma S and
Hayashi H managed postoperative treatment; Okazaki M and
Makino I wrote the paper.
Correspondence to: Mitsuyoshi Okazaki, MD, Department
of Gastroenterologic Surgery, Graduate School of Medical Science, Kanazawa University, 13-1 Takara-machi, Kanazawa
920-8641, Japan. mitsuyoshi0610@yahoo.co.jp
Telephone: +81-76-2652362 Fax: +81-76-2344260
Received: August 16, 2013 Revised: October 10, 2013
Accepted: November 1, 2013
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Anaplastic carcinoma; Giant cell carcinoma;
Intraductal tumor growth; Papillary projecting tumor
Core tip: A very rare case of anaplastic carcinoma with
remarkable intraductal tumor growth into the main pancreatic duct is reported. This case presented unique features and might help us to better understand the pathogenesis of this rare entity.
Original sources: Okazaki M, Makino I, Kitagawa H,
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Abstract
We herein report a case of anaplastic carcinoma of the
pancreas with remarkable intraductal tumor growth into
the main pancreatic duct. A 76-year-old male was referred to our hospital for treatment of a pancreatic tumor.
Preoperative examinations revealed a poorly defined
tumor in the main pancreatic duct in the body of the
pancreas, accompanied with severe dilatation of the main
pancreatic duct, which was diagnosed as an intraductal
papillary-mucinous neoplasm. We performed distal pancreatectomy and splenectomy. The pathological examination revealed that the tumor consisted of a mixture of anaplastic carcinoma (giant cell type) and adenocarcinoma
in the pancreas. There was a papillary projecting tumor
composed of anaplastic carcinoma in the dilated main
pancreatic duct. The patient is now receiving chemother-
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INTRODUCTION
Anaplastic carcinoma of the pancreas is an aggressive
tumor. The incidence of anaplastic carcinoma varies
from 2.1% to 6.8% among reported case series[1-5]. It was
first reported by Sommers and Meissner as pleomorphic
carcinoma[6]. Pathologically, it is classified into spindle
cell, giant cell and pleomorphic types. When detected,
patients usually have huge tumors showing rapid growth,
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Figure 1 Abdominal computed tomography. A: An axial section image of an abdominal computed tomography showed dilatation of the main pancreatic duct (arrow
head) and the adjacent solid tumor (arrow); B: The coronal section image revealed a cystic lesion measuring 6.0 cm × 3.5 cm in the body and tail of the pancreas (arrow).

node swelling were detected. Endoscopic ultrasonography showed a heterogeneous hypoechoic tumor with a
cystic component. On abdominal magnetic resonance
imaging, the solid tumor presented with low intensity on
T1-weighted images and relatively high intensity on T2weighted images. MR cholangiopancreatography showed
a segmental defect of the MPD by the solid tumor associated with the multilocular cystic lesion in the body and tail
of the pancreas (Figure 2). Endoscopic retrograde cholangiopancreatography showed significant dilatation of the
MPD from the body to the tail of the pancreas, and an
elliptic filling defect in the MPD, suggesting the presence
of an intraductal tumor in the lumen of the MPD (Figure
3A). Intraductal ultrasonography demonstrated a solid
tumor filling the main pancreatic duct and a cystic lesion
in the body of the pancreas (Figure 3B). The diagnosis of
the exfoliative cytology was adenocarcinoma. We therefore
diagnosed the tumor as an intraductal papillary mucinous
neoplasm (IPMN) of the pancreas with obvious dilatation
of the MPD. At laparotomy, the tumor had invaded into
the transverse mesocolon, but dissemination and distant
metastasis were not found. We performed distal pancreatectomy with splenectomy. We decided to make the transecting line of the pancreas by conforming it to the tumor
extension using intra-operative ultrasonography. When we
transected the pancreas, a reddish tumor protruded from
the lumen of the MPD in the resected pancreas (Figure
4A). The main tumor, which replaced the body and tail of
the pancreas, was dark reddish-brown and white on the
surface, and had infiltrated into the adjacent MPD (Figure
4B). There was a papillary tumor associated with the main
tumor in the lumen of the MPD. The MPD was significantly dilated by this protruded tumor. Hematoxylin and
eosin staining showed that the part of the tumor presenting a white surface consisted of an adenocarcinoma (tub1,
tub2) component, and the part of the tumor presenting
the dark reddish-brown surface consisted of anaplastic
carcinoma (giant cell type). The projecting tumor in the
MPD was composed of anaplastic carcinoma (Figure 5).
There was moderate dysplasia with no malignancy (pancreatic intraepithelial neoplasm-2) in the epithelium of
dilated main pancreatic duct. The pathological diagnosis

Figure 2 Magnetic resonance cholangiopancreatography revealed a segmental defect of the main pancreatic duct by the solid tumor (arrow head)
associated with the multilocular cystic lesion (arrow) in the body and tail of
the pancreas.

which are associated with a very poor prognosis. It usually presents as a large cystic pancreatic tumor with areas
of hemorrhage and necrosis. En-bloc surgical resection
is the only appropriate treatment for the tumors[5,7]. We
herein report the clinicopathological features of a case
of anaplastic carcinoma of the pancreas with remarkable
intraductal tumor growth into the main pancreatic duct.

CASE REPORT
A 76-year-old male was admitted to our hospital for further investigation of a pancreatic tumor. He had received
treatment for type 2 diabetes mellitus, essential hypertension and severe arteriosclerosis obliterans. He received ultrasonography as a screening examination, which showed
a cystic tumor in the body and tail of the pancreas. He
had no significant symptoms. The laboratory findings revealed that the serum carbohydrate antigen (CA19-9) was
elevated to 57 U/mL, but the other tumor markers, carcinoembryonic antigen and DUPAN-Ⅱ, were all within
the normal ranges. Abdominal CT revealed a tumor measuring 6.0 cm × 3.5 cm in the body and tail of the pancreas. It consisted of a multilocular cystic component and
a solid tumor in the lumen of the dilated main pancreatic
duct (MPD) (Figure 1). No distant metastasis or lymph
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Figure 3 Endoscopic retrograde cholangiopancreatography showed the dilatation of the main pancreatic duct. A: A filling defect in the main pancreatic duct
(MPD) (arrow head); B: Intraductal ultrasonography demonstrated a filling lesion in the MPD (arrow).

A

B

Figure 4 Pathological findings. A: The dilated main pancreatic duct was filled with a papillary projecting tumor; B: The main tumor was dark reddish-brown (arrow
head) and white (arrow) on the surface, and showed significant dilatation of the main pancreatic duct (dotted line region).

was a mixture of anaplastic carcinoma (giant cell type)
and adenocarcinoma of the pancreas. The postoperative
course was uneventful. The patient is now receiving chemotherapy because liver metastasis was detected 12 mo
after surgery.

of the pancreas. In the imaging study, anaplastic carcinomas are usually detected as large, moderately hypervascular and exophytic tumors with large areas of necrosis[2].
The preoperative diagnosis of anaplastic carcinoma
of the pancreas is difficult. The preoperative diagnosis
for the tumor in our case was IPMN, because it appeared
to be a multilocular cystic lesion with obvious dilatation
of the MPD. The tumor of our case showed a very characteristic appearance because it consisted of a mixture
of components of adenocarcinoma and anaplastic carcinoma. The components of adenocarcinoma presented as
a solid tumor. A part of the anaplastic carcinoma component developed cystic degeneration, and the other part
penetrated and proliferated into the MPD.
Anaplastic carcinoma with intraductal growth into the
MPD is so rare that only 9 cases, including our case, have
been reported in the English literature[11-18] (Table 1). Only
our case was the giant cell type of the anaplastic carcinoma. All cases except for the cases with the osteoclastic
giant cell type were associated with a poor prognosis.
The prognosis of anaplastic carcinoma of the pancreas
is worse than that of poorly differentiated ductal adenocarcinoma of the pancreas[3,8,19]. Reyes et al[20] reported that the
median survival time of pleomorphic giant cell carcinoma
patients was three months. Strobel et al[4]suggested that the
median duration of survival was significantly prolonged af-

DISCUSSION
Anaplastic carcinoma of the pancreas is a rare and aggressive tumor. Several terms have been used for this
tumor, including pleomorphic carcinoma, pleomorphic
giant cell carcinoma, pleomorphic large cell carcinoma,
sarcomatoid carcinoma and undifferentiated carcinoma[2,3,8]. Three histological variants of anaplastic carcinoma, namely the spindle cell type, pleomorphic cell type
and giant cell type, have been described[9]. According to
the guideline of the World Health Organization (WHO)
in 2010[10], these carcinomas were classified as undifferentiated (anaplastic) carcinomas. On the other hand,
anaplastic carcinoma with osteoclast-like giant cells is
classified as a subtype of invasive ductal carcinoma.
The clinical features of anaplastic carcinoma have
been reported in the literature. The clinical symptoms induced by this tumor are non-specific, such as abdominal
pain, fatigue, jaundice, body weight loss, anorexia and back
pain[3], which resemble those induced by adenocarcinoma
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Figure 5 Microscopic appearance of the tumor. Hematoxylin and eosin staining showed adenocarcinoma (tub1, tub2) in the white component, bizarre mono-and
multi-nucleated giant cells in the dark reddish-brown component and a projecting tumor into the main pancreatic duct. A: the white component; B: the dark red-brown
component; C: the projecting tumor.

Table 1 Reported cases of anaplastic carcinoma with intraductal growth in the main pancreatic duct
Case
1
2
3
4
5
6
7
8
9

Author

Year

Age (yr)

Sex

Location

Size (mm)

Subtype

Treatment

Outcome (mo)

Higuchi et al[11]
Tezuka et al[12]
Suzuki et al[13]
Kuroda et al[14]
Nara et al[15]
Maksymov et al[16]
Ishii et al[17]
Yamano et al[18]
Our case

2004
2006
2007
2007
2009
2011
2012
2013
2013

65
68
71
59
79
68
61
63
76

F
F
M
M
F
F
M
F
M

Pbt
Ph
Ph
Ph
Phb
Ph
Ph
Pb
Pbt

110
42
35
100
116
30
32
850
600

spindle
osteoclastic
plemorphic
plemorphic
osteoclastic
osteoclastic
osteoclastic
plemorphic
giant cell

DP
PD
PPPD
PD
PPPD
PD
PD
DP
DP

dead (4)
alive (22)
dead (1)
dead (2)
alive (14)
alive (36)
alive (14)
dead (4)
alive (12)

M: Male; F: Female; Ph: Pancreatic head; Pb: Pancreatic body; Pt: Pancreatic tail; Phb: Pancreatic head and body; Pbt: Pancreatic body and tail; DP: Distal
pancreatectomy; PD: Pancreatoduodenectomy; PPPD: Pylorus-preserving pancreatoduodenectomy.

ter R0/R1 resection, as compared with palliative surgery (7.1
mo vs 2.3 mo). We recommend that patients with anaplastic
carcinomas of the pancreas should be offered pancreatic
resection whenever possible. Due to its aggressive nature
and ability to rapidly recur, the benefits of radiotherapy and
chemotherapy have not yet been demonstrated[21,22]. Sporadic case reports have demonstrated a reduction of the tumor mass and prolongation of survival by treatments with
5-fluorouracil, gemcitabine, paclitaxel and radiation[23-25].
However, there is insufficient evidence to recommend any
particular treatment, except for surgical resection.
In conclusion, we herein reported a very rare case of
anaplastic carcinoma with remarkable intraductal tumor
growth into the MPD. This case presented unique features
and might help us to better understand the pathogenesis of
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this rare entity.

COMMENTS
COMMENTS
Case characteristics

A 76-year-old male was admitted to our hospital for further investigation of a
pancreatic tumor, but he had no significant symptoms.

Clinical diagnosis

This case was diagnosed as an intraductal papillary mucinous neoplasm of the
pancreas.

Differential diagnosis

Adenocarcinoma of pancreatic was mentioned in the differential diagnosis.

Laboratory diagnosis

The laboratory findings revealed that the serum carbohydrate antigen was elevated to 57 U/mL, but the other tumor markers, carcinoembryonic antigen and
DUPAN-Ⅱ, were all within the normal ranges.
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Imaging diagnosis

10

Computed tomography, endoscopic ultrasonography, magnetic resonance imaging, endoscopic retrograde cholangiopancreatography and intraductal ultrasonography showed significant dilatation of the main pancreatic duct (MPD) from
the body to the tail of the pancreas, and an elliptic filling defect in the MPD.

11

Pathological diagnosis

12

Hematoxylin and eosin staining showed that the part of the tumor presenting
a white surface consisted of an adenocarcinoma (tub1, tub2) component, and
the part of the tumor presenting the dark reddish-brown surface consisted of
anaplastic carcinoma (giant cell type).

13

Treatment

Distal pancreatectomy with splenectomy was performed in this case.

14

Related reports

Only 9 cases of anaplastic carcinoma with intraductal growth into the MPD,
including our case, have been reported in the English literature.

Term explanation

15

Anaplastic carcinoma with intraductal growth into the MPD is rare.

Experiences and lessons

Anaplastic carcinomas are highly malignant tumors, and the authors will follow
up the patient closely and continuously.

16

Peer review

This case presented unique features and might help us to better understand the
pathogenesis of this rare entity.

17
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Core tip: Gastrointestinal stromal tumors (GISTs) tend
to arise with a higher frequency in the stomach and the
small bowel. In fewer than 5% of cases, they originate
primarily from EGISTs. Among them, pancreatic GIST is
very rare, with only 14 previous cases reported. Here,
we report two cases of malignant pancreatic GIST and
review the cases previously reported in the literature.
Original sources: Tian YT, Liu H, Shi SS, Xie YB, Xu Q,
Zhang JW, Zhao DB, Wang CF, Chen YT. Malignant extragastrointestinal stromal tumor of the pancreas: Report of
two cases and review of the literature. World J Gastroenterol
2014; 20(3): 863-868 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i3/863.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i3.863

Abstract
Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors that arise from the gastrointestinal tract. In
rare cases, these tumors are found in intra-abdominal
sites unrelated to the gastrointestinal tract, such as the
mesentery, omentum and retroperitoneum. However,
pancreatic extra-gastrointestinal stromal tumors are
extremely rare, with only 14 previous cases reported.
A 61-year-old man with no clinical symptoms had a
routine check-up, during which an abdominal mass
located in the pancreas tail was detected. Abdominal
surgery was performed with resection of the pancreas
tail and the spleen, and he was diagnosed with lowrisk GISTs. Another 60-year-old man with no clinical
symptoms underwent Computed tomography which
revealed a well-demarcated tumor, 6 cm in diameter,
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are mesenchymal neoplasms of gastrointestinal tract, which may occur
along the entire length of gastrointestinal tract from the
mouth cavity to the anus, and sometimes in the omentum, mesentery, and retroperitoneum[1-4]. They are characterized by high expression of CD-117, a protein encode
by c-kit gene. C-kit gene is expressed in 95% of cases;
and 60%-70% of tumors are CD34-positive. Pancreatic
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Figure 1 An abdominal mass was detected by ultrasound in a 61-year-old man with no clinical symptoms. A: Enhanced abdominal computed tomography
scan showed a solid mass of the pancreatic body, and the tumor located at pancreas tail next to splenic artery; B: The tumor was composed of spindle cell (HE, ×
200); C: Immunoreactivity of the tumor cells for CD117 was positive (+) (SP × 100); D: Immunoreactivity of the tumor cells for CD34 was positive (++) (SP × 200).

GISTs are extremely rare, and only 11 cases have been reported in English literature[5-14], two in France literature[15],
and only one in Chinese literature[16]. We report two cases
of malignant pancreatic GIST and review the cases previously reported in the literature.

tumor). The patient had no evidence of recurrence or
metastasis during the follow-up > 36 mo after operation.
Case 2
A 60-year-old-man with no clinical symptoms underwent
CT (Figure 2A), which revealed a well-demarcated tumor
of 3 cm × 5 cm × 5 cm, in the head of the pancreas. A
classic Whipple pancreaticoduodenectomy was considered. However, the tumor was found in the uncinate process of pancreas during the operation, sized 4 cm × 5 cm
× 6 cm, with part of capsule, and no swollen lymph node
was found around the tumor. Benign pancreatic islet cell
tumor or duodenal leiomyoma was considered during the
operation, and cytology fine needle aspiration did not find
any tumor cells. As such, local resection of the tumor was
performed. On intraoperative examination, the surgical
margin was negative. The patient recovered without any
complications. Microscopically, the tumor was composed
of spindle cells (Figure 2B). The mitotic count was more
5 mitoses/50 high-power fields. Immunohistochemical
staining showed immunoreactivity for CD117 (c-Kit)
(Figure 2C), and S100 protein, whereas cells were completely negative for smooth muscle actin, synaptophysin,
and cytokeratin. Immunohistochemical staining showed
that DOG-1 (Figure 2D) was positive. The patient was
diagnosed with GISTs (high-risk tumor). Unfortunately,
the patient refused to take imatinib because of poor
economic status. One year later, multiple nodules about
0.3-2.0 cm were found on the liver surface. The biggest

CASE REPORT
Case 1
A 61-year-old man with no clinical symptoms had a routine physical examination, during which an abdominal
mass was detected by ultrasound. Abdominal computed
tomography (CT) revealed a 3 cm × 5 cm mass which is
located in the pancreas tail next to the splenic artery (Figure 1A). We did not see any metastasis in the abdominal
and pelvic cavity. The tumor was located in pancreatic
body-tail，measured 6 cm × 8 cm，and infiltrated the
pancreatic tissues. As a result of the unclear nature of the
tumor and its close relationship to the splenic artery, a
distal pancreatectomy with splenectomy was performed.
Inoperative cytology fine needle aspirations found no
tumor cells. Microscopically, the tumor was composed of
spindle cells (Figure 1B). The mitotic count was minor
5 mitoses/50 high-power fields. Immunohistochemical staining showed immunoreactivity for CD117 (cKit) (Figure 1C), CD34 (Figure 1D), and s-100 protein,
whereas cells were completely negative for DOG-1,
Desmin, NF, synaptophysin, chromogranin A and cytokeratin. The patient was diagnosed with GISTs (low-risk
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Figure 2 A 60-year-old man with no clinical symptoms underwent computed tomography. A: Enhanced abdominal computed tomography scan showed a solid
mass in the pancreatic head; B: The tumor was composed of spindle cell (HE, × 200); C: Immunoreactivity of the tumor cells for CD117 was positive (+) (SP × 200); D:
Immunoreactivity of the tumor cells for DOG-1 was positive (+++) (SP × 200).

liver lesion of approximately 2 cm was found in an abdominal CT scan. An excision biopsy showed spindleshaped tumor cells with atypia, and pancreatic stromal tumor with liver metastasis was considered. The patient was
started on imatinib (400 mg bid). The last follow-up on
radiology three years after the detection of the metastasis,
the patient was found with no disease progression.

The clinical presentation of pancreatic GISTs varies
greatly depending on their size and the presence of mucosal ulceration. The clinical symptoms include abdominal pain, early satiety, flatulence, ileus, bleeding, anemia,
and weight loss. Among the previous 14 cases, seven
patients experienced epigastric pain, two weaknesses or
fatigue, and one nausea and vomiting, whereas four patients had no obvious symptoms, and the tumors were
found incidentally. Our two cases had no clinical symptoms, but both underwent CT scanning. Additionally, the
patients with tumors located in pancreas head or uncinate
process did not have jaundice[5,9,12,13,15], even the tumor
size reached nearly 10 cm[9]. Therefore, we conclude that
pancreatic GISTs’ presentations are concealed, and it is
hard to find the tumors in the early stage.
The manifestations of pancreatic GIST are the same
as soft tissue tumors. Benign tumors are more definite,
their boundaries are clearer and smoother; small tumors
typically appear as homogeneous soft tissue masses, while
larger tumors often have necrotic centers. Stromal tumors
are hypervascular and have no regional lymph node metastasis. These two characteristics are different from those
of pancreatic cancer. According to the literature, most
pancreatic GISTs cases were diagnosed by surgical biopsy. Endoscopic ultrasound-guided fine needle aspiration
(EUS-FNA) is an accurate method of diagnosis. Yan et
al[13] and Harindhanavudhi et al[14] had performed an EUSFNA biopsy on a pancreatic GIST patient, respectively,
which showed that tumor was composed of spindle cells,

DISCUSSION
GISTs tend to arise with a higher frequency in the stomach and the small bowel. In fewer than 5% of cases, they
originate primarily from extra-gastrointestinal tumors
(EGISTs). Among them, pancreatic GIST is very rare,
with only 14 previous cases reported (Table 1).
The 14 patients with pancreatic GISTs previously
reported aged from 35 to 70 years, averaging 54.2 years,
and nine were female. CA19-9 and CEA were mostly
normal, which is different from pancreas cancer.
The origin of GISTs currently remains controversial. Most scholars believe that it may originate in Cajal
interstitial cells (the gastrointestinal tract pacemaker
cells). The expression of tyrosine kinase transmembrane
receptor protein c-kit (CD117) is positive in almost all
cases of GIST, and this also applies to the pancreas; and
60%-70% of tumors are CD34-positive[8]. Among the 14
cases reported, only one case was CD117 negative in immunohistochemical staining[9], and CD34 was also negative in our cases.
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Table 1 Previous cases report of Pancreatic gastrointestinal stromal tumor
Ref.

Presentation

Boyer et al[15]
2001

Abdominal
pain

2

Epigastric pain,
bloating,
weight loss

1

Yamaura et al[7]
2004

Incidental
finding

1

Krska et al[8]
2005

Abdominal
pain

1

Pauser et al[11]
2005

Incidental
finding/
abdominal
discomfort

2

Daum et al[9]
2005

Incidental
finding

1

Incidental
finding on
workup for
back pain
Nausea and
vomiting

1

1

Uncinate
process

Harindhanavudhi
et al[14]
2009
Trabelsi et al[12]
2009

Fatigue and
weakness

1

Body

Abdominal
pain

1

Head

Vij et al[5]
2011

Weakness,
postprandial

1

Head

Rubin et al[16]
2011

fullness and
pain
abdominal pain

1

Body and
tail

Present case 1

Incidental
finding

1

Tail

Present case 2

Incidental
finding

1

Head

Neto et al[6]
2004

Showalter et al[10]
2008

Yan et al[13]
2008

Case No. Location in Pathological and immunohistochemical
pancreas
findings
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Both of two
A 5.0 cm solid mass with central
cases were necrosis; positive for CD117 and CD34;
in the head
negative for S100
Body
A 20.0 cm solid cystic mass with
necrotic foci; mitotic count (120/50
HPF); positive for CD117 and CD34;
negative for cytokeratins 7 and 20,
desmin and synaptophysin
Tail
A 14.0 cm solid mass with cystic
degeneration; few mitoses; positive for
CD34 and vimentin; negative for SMA
and S100
Body and
A 17.0 cm mass; mitotic count: 1/50
head
HPF; positive for CD34 and vimentin;
negative for S100, chromogranin, actin,
and CD117
Tail and
A 3.0 cm solid mass with positive for
body
CD117 and CD34, cell negative for
SMA;
A 2.0 cm solid mass with positive for
CD117 and CD34, cell negative for
SMA
Head
A 10.0 cm mass with central
hemorrhage mitotic count: 2/50 HPF;
negative for CD117, vimentin, actin,
S100, CD34, desmin, and cytokeratins
Tail
A 7.0 cm solid mass; mitotic count:
3/50 HPF; positive for CD117; negative
for S100 protein and SMA

Therapy

Follow-up

Biopsy of liver
lesion and partial
duodenopancreatectomy;
Distal pancreatectomy and
splenectomy; treated with
imatinib mesylate

NA

Distal pancreatectomy
splenectomy, and partial
gastrectomy
Partial pancreatectomy

No evidence of disease
recurrence at 30 mo

Distal pancreatectomy
splenectomy, and partial
gastrectomy

No evidence of disease
at 24 and 48 mo

Whipple procedure;
imatinib

No evidence of disease
recurrence at 6 mo

Laparoscopic distal
pancreatectomy and
splenectomy

No evidence of disease
recurrence at 27 mo

A 2.4 cm pancreatic mass with spindle
NA
cells and mild atypia; positive for
CD117; negative for desmin
A 16.0 cm × 11.0 cm solid cystic mass; Exploratory laparotomy
positive for CD117, CD34
with cystojejunostomy and
biopsy of cyst wall
A 10.5 cm × 8.0 cm × 3.0 cm mass with Hemipancreaticoduodenec
spindle and epithelioid cells Mitotic: tomy with antrectomy and
6/50 HPF. Positive for CD117 (c-Kit)
partial colectomy
and CD34, negative for SMA, S100,
synaptophysin and cytokeratins
A 6.5 cm × 6.0 cm solid mass with
Whipple procedure;
pleomorphic Spindle cells; mitosis:
Imatinib on protocol
12-15/50 HPF; positive for CD117;
negative for CD34, SMA, desmin, S100
and cytokeratins
A 25.0 cm × 30.0 cm solid mass
Distal pancreatectomy
positive for CD117, CD34 and VIM;
splenectomy
negative for S100, NF, DES, SMA, and
CK
A 6.0 cm × 8.0 cm solid mass with
Distal pancreatectomy
spindle cells mitotic: < 5/50 HPF;
splenectomy
positive for CD117, CD34, and s-100
protein, negative for DOG-1, Desmin,
NF, synaptophysin, Chromogranin A
and cytokeratin
A 4.0 cm × 5.0 cm × 6.0 cm solid
Pancreatic head tumor
mass with spindle cells mitosis: >
resection
5/50 HPF. Positive for CD117, S100
protein and DOG-1, negative for SMA,
synaptophysin, and cytokeratin
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Recurrence with
peritoneal and
retroperitoneal nodal
disease 1 mo after
surgery
No evidence of disease
recurrence at 30 mo

NA

NA

No evidence of disease
recurrence at 10 mo

Developed liver
metastasis 24 mo after
surgery

NA

No evidence of disease
recurrence at 36 mo

Developed liver
metastasis 12 mo after
surgery progression-free
survival for 36 mo after
two times of TACE and
oral imatinib
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and immunohistochemistry showed that it was strongly
positive for CD117, resulting in a preoperative diagnosis
of pancreatic stromal tumor. The result was consistent
with the postoperative pathological diagnosis.
In terms of the pathology of pancreatic stromal tumors, most undergo expansive growth, resulting in clearly
isolated round or oval lumps. Tumors have a diameter of
2-30 cm, averaging about 10 cm according to the previous literature and are encapsulated with a smooth surface
or adhesion with the surrounding tissues that are rich in
blood vessels. The tumor section was flat, gray or grayred because of collagen in blood vessels, and hemorrhage. Other changes after dissolution, such as granular
surface or presence of small indentation, are different
from the smooth muscle tumors; it does not show outward protrusion or swirling, but is soft and delicate, some
are even fish-like. GISTs may have hemorrhage, necrosis,
cystic degeneration, and other secondary changes, especially when the tumor is large. But it does not lead to
malignancy.
Pancreatic GISTs are mainly composed of spindle
cells. Malignant GISTs cells have different degrees of
atypia, and mitotic figures are visible. Pancreatic GISTs are
different from typical smooth muscle and nerve sheath tumors. Immune markers are expressed at low levels, such as
smooth muscle actin (30%-40%), desmin (< 5%), neuron
specific enolase and S-100 (< 5%). C-Kit gene is expressed
in 95% of cases, making it a characteristic of GISTs. And
60%-70% of tumors are CD34-positive[16].
Pancreatic GISTs can be divided into very low, low,
intermediate and high risk of metastases according to the
tumor size and mitotic counts on histology and immunohistochemistry. Tumors larger than 5 cm with more than
5 mitoses per 50 HPF and tumors larger than 10 cm,
regardless of mitotic count, should be considered as lesions with high risk of malignancy[17]. It was assumed that
most tumors reported were of high risk (9/14), which
may be related to the symptom concealing and expansive growth. The biggest pancreatic GIST reported was
nearly 30 cm[15]. However, the patient only presented with
a symptom of abdominal uncomfortableness. Moreover,
pancreatic GISTs easily develop liver metastasis. In our
second case, multiple metastatic nodules were found one
year after surgery.
Surgery remains the preferred treatment for pancreatic stromal tumors[9]. Pancreaticoduodenectomy is feasible
when there are stromal tumors of the pancreatic head[15].
If the tumor is small with clear boundaries or the patient
cannot tolerate pancreaticoduodenectomy, duodenumpreserving pancreatic head resection or simple tumor
excision can also be applied. GISTs and EGISTs regional
lymph node metastases are rare; thus, regional lymph
node dissection is not required generally in surgery[15].
Imatinib (Gleevec), which is an inhibitor of the tyrosine kinase activity of C-Kit, has revolutionized the
treatment of this disease and the overall median survival
now reaches 5 years[18]. For large GISTs, Gleevec before
surgery can reduce tumor burden, increase the rate of
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complete resection of the tumor, and help improve prognosis[19]. For metastatic or unresectable GISTs, imatinib
treatment can significantly reduce the tumor size as well
as improve survival rate[20]. Three cases of pancreatic
GISTs had been reported taking imatinib after liver metastasis was found, and all these patients had at least a
2-year progression-free survival. Our second case took
imatinib (400 mg/d) for only two months because of
poor economic status, while the patient also had a progression-free survival for 3 years.
Many factors can affect the prognosis of pancreatic
stromal tumors, such as age, location, cell differentiation,
C-Kit gene mutations, DNA factors, histological grade,
and p53. The prognosis of pancreatic stromal tumors is
closely related to the biological behavior of tumors. Four
of the 14 studies did not give the information of followup[13-16]. Eight cases were found no evidence of recurrence during follow-up (the minimum period of followup was six months)[7-12]. Neto et al[6] reported a case of
peritoneal and retroperitoneal nodal disease with recurrence one month after surgery. Vij et al[5] reported one
case with liver metastasis 24 mo after surgery. In the present study, in the second case, liver metastases occurred
after 1 year; but intervention and treatment with imatinib
led to a good survival. The median survival of patients
with liver metastasis from pancreatic cancer is only about
6 mo. It is obvious that the prognosis of this tumor is
significantly better than that of pancreatic cancer.
In short, pancreatic stromal tumor is rare. The lack of
specific clinical manifestations, hypervascular tumor, and
regional lymph node metastases, is slightly different from
the pancreatic tumor in the imaging characteristics of
the two cases. Surgical resection resulted in a significantly
better prognosis than that of pancreatic cancer.
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Case characteristics

The two cases presented no clinical symptoms, but both of them underwent
computed tomography (CT).

Clinical diagnosis

Both of the two cases were diagnosed with pancreatic tumor.

Differential diagnosis

The two pancreatic Gastrointestinal stromal tumors (GISTs) were diagnosed using immunohistochemical staining.

Imaging diagnosis

Case 1: Abdominal CT revealed a 3 cm × 5 cm mass which is located in the
pancreas tail next to the splenic artery; Case 2: Abdominal CT revealed a welldemarcated tumor, 3 cm × 5 cm × 5 cm, in the head of the pancreas.

Pathological diagnosis

Case 1: The patient was diagnosed with a low-risk GIST; Case 2: The patient
was diagnosed with a high-risk GIST.

Treatment

Case 1: underwent distal pancreatectomy with splenectomy; Case 2: underwent
a tumor local resection; the patient was started on imatinib (400 mg bid) when
multiple liver metastases were found one year after surgery.

Term explanation

GISTs are mesenchymal tumors that arise from the gastrointestinal tract.

Experiences and lessons

Pancreatic GIST is very rare, with only 14 previous cases reported. Here, we

594

February 8, 2015|Second Edition|

Tian YT et al . Extra-GIST of pancreas
report two cases of malignant pancreatic GIST and review the cases previously
reported in the literature.
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This case report is very interesting. In rare GIST cases, these tumors are found
in intra-abdominal sites unrelated to the gastrointestinal tract, such as the mesentery, omentum and retroperitoneum, but pancreatic extra-GIST are extremely
rare. In this manuscript, Tian et al reported two cases of pancreatic GISTs. The
cases are well presented, and the discussion is good. It can be accepted for
publication after some minor language correction.
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Core tip: Undifferentiated carcinoma of the pancreas
with osteoclast-like giant cells (OGCs) is very rare and
shows a poor prognosis. A 67-year female underwent
subtotal pancreatectomy, total gastrectomy, and segmental resection of the transverse colon for a mass
occupying the lesser sac and abutting the stomach and
pancreas. Histopathological examination confirmed an
11cm-sized undifferentiated carcinoma of the pancreas
with OGCs. The patient had suffered from multiple
bone metastases and survived 9 mo after surgery. This
case supports the ductal epithelial origin of undifferentiated carcinoma with OGCs and early diagnosis could
result in favorable surgical outcomes.

Abstract
Undifferentiated carcinoma of the pancreas with osteoclast-like giant cells (OGCs) is very rare, less than
1% of all pancreatic malignancies, and shows worse
prognosis than that of invasive ductal adenocarcinoma
of the pancreas. We present a case of en bloc resection for a huge undifferentiated carcinoma with OGCs
that invaded the stomach and transverse mesocolon.
A 67-year female was admitted for left upper quadrant pain and computed tomography demonstrated a
mass occupying the lesser sac and abutting the stomach and pancreas. There were no distant metastases
and the patient underwent subtotal pancreatectomy
with splenectomy, total gastrectomy, and segmental
resection of the transverse colon. Histopathological
examination confirmed an 11 cm-sized undifferentiated carcinoma of the pancreas with OGCs. Immunohistochemical staining revealed reactivity with
pan-cytokeratin in adenocarcinoma component, with
vimentin in neoplastic multinucleated cells, with CD45/
CD68 in OGCs, and with p53 in tumor cells, respectively. The patient had suffered from multiple bone
metastases and survived 9 mo after surgery. This case
supports the ductal epithelial origin of undifferentiated
carcinoma with OGCs and early diagnosis could result
in favorable surgical outcomes. Investigations on the
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INTRODUCTION
Undifferentiated carcinoma of the pancreas is a rare
and aggressive tumor and a variety of other terms, such
as osteoclast-like, osteoclastic or pleomorphic giant cell
tumor, anaplastic carcinoma, pleomorphic (giant cell)
carcinoma, sarcomatoid carcinoma, and spindle cell
carcinoma, have been used to describe this type of tumor. These various terms are put together into a single
category designated as undifferentiated carcinoma of
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the pancreas in the current WHO Classification of the
tumours despite their histological differences[1]. In addition, as undifferentiated carcinoma of the pancreas may
accompany osteoclast-like giant cells (OGCs) that are
suggested to be a reactive non-neoplastic histiocytic origin, this WHO Classification separates undifferentiated
carcinoma with OGCs from plain undifferentiated carcinoma, implying there are a few clinical and histopathological distinctions between them.
Undifferentiated carcinoma of the pancreas has been
reported a rare tumor[2,3] and OGCs-accompanying undifferentiated carcinoma of the pancreas an extremely
rare tumor, less than 1% of all pancreatic malignancies[4].
This very rare undifferentiated carcinoma of the pancreas with OGCs shows worse prognosis than that of invasive ductal adenocarcinoma of the pancreas[5-8], because
it is frequently found to be unresectable at diagnosis
due to advanced stages[9,10] and tends to early recur even
after complete surgical resection[4,11,12]. Correspondingly,
median or average survival of patients with undifferentiated carcinoma of the pancreas with OGCs has been
reported less than 1 year with few exceptions[4,7,13-16].
There have been relatively few reports, primarily
based on case reports, regarding the clinical and histopathological features of this fatal tumor in literatures. In
this report, we present a case of a huge undifferentiated
carcinoma of the pancreas with OGCs which directly
invaded the stomach and transverse mesocolon but was
successfully en bloc resected, and review the literature
with emphasis on the histogenesis and surgical outcomes.

A

B

Figure 1 Huge undifferentiated carcinoma with osteoclast-like giant cells.
A: Computed tomography scans revealed the tumor occupying the lesser sac; B:
Tumor arose from the pancreas body and invaded directly the stomach wall and
transverse mesocolon.

like arising from the pancreas and compressing the main
hepatic artery and portal vein. Endoscopic ultrasonography (EUS) revealed a heterogeneous and poorly demarcated mass with small central cystic lesions between
the pancreas body and stomach; the mass seemed to be
originated from the pancreas body and abutted on the
gastric wall; portal vein and common bile duct were intact and pancreatic duct dilatation was not definite. EUSguided fine needle aspiration demonstrated malignant
tumor, suggestive of undifferentiated carcinoma of the
pancreas. As no definite distant metastases were found
on PET-CT, the patient was transferred for surgery.
On intraabdominal exploration, no metastatic peritoneal nodules were detected. The mass arose from the
pancreas and directly invaded the lesser curvature of
stomach and the mid portion of transverse mesocolon.
Fine dissection was initiated between the mass and major hepatic inflow vessels in order to investigate curative resectability. After confirming complete dissection
between them, further dissection proceeded and finally
en bloc resection was performed through subtotal pancreatectomy with splenectomy, total gastrectomy, and
segmental resection of the transverse colon (Figure 1B).
Histopathological examination confirmed an 11cmsized undifferentiated carcinoma of the pancreas with
OGCs, which extended beyond the pancreas to the
stomach wall and transverse mesocolon. The tumor
was predominantly composed of spindle-shaped, highly

CASE REPORT
A 67-year female was admitted to the department of
gastroenterology for left upper quadrant pain of two
months. The pain was aggravated by diet but no nausea
or vomiting was reported. The patient presented weigh
loss of about 3 kg over two months. She had no noticeable past medical history and underwent total vaginal
hysterectomy and appendectomy 10 years ago. No allergies or significant social or family history was noted. She
had taken medicine for esophagitis for two months. On
physical examination, chronically ill-looking appearance
was observed and vaguely palpable abdominal mass with
mild deep tenderness was detected.
Abnormal laboratory results were decreased hemoglobin at 11.3 g/dL (reference range, 12.0 to 16.0 g/dL),
elevated amylase at 157 U/L (reference range, 28 to 100
U/L), and elevated CA 19-9 at 73.2 U/mL (reference
range, 0 to 37 U/mL). Lipase, bilirubin and transaminases were normal.
Gastric endoscopy demonstrated a huge extrinsically compressing mass mainly against the lesser curvature side of the antrum and body. CT scans showed
an about 10cm-sized huge mass occupying the lesser
sac, involving parenchyma of the pancreatic body and
neck portion, and abutting the gastric posterior wall and
duodenal second portion (Figure 1A). This mass looked
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A

B

Figure 2 Histopathological characteristics. A: Tumor was composed of highly pleomorphic neoplastic cells and non-neoplastic osteoclast-like giant cells. Hematoxylin and eosin (H and E), × 100; B: Ductal adenocarcinoma component was also found in some areas. H and E, × 40.

A

B

C

D

Figure 3 Immunohistochemical staining. A: Reactivity with cytokeratin in ductal adenocarcinoma component; B: Reactivity with vimentin in pleomorphic neoplastic
cells; C: Reactivity with CD68 in osteoclast-like giant cells; D: Reactivity with p53 in tumor cells.

pleomorphic, neoplastic, mono- or multinucleated cells,
as well as non-neoplastic multinucleated OGCs, sporadically intermingled with neoplastic cells (Figure 2A).
Characteristically, ductal adenocarcinoma component
was found in some areas, providing evidence of ductal
cell origin of this undifferentiated carcinoma with OGCs
(Figure 2B). Additional reports of extensive hemorrhage
and necrosis of the tumor (up to 80%), negative resection margins, no lymphovascular invasion, and nodal
metastases (2/30) were given. Immunohistochemical
staining revealed reactivity with pan-cytokeratin in adenocarcinoma component, with vimentin in undifferentiated carcinoma component (neoplastic multinucleated
cells), with CD45/CD68 in OGCs, and with p53 in
tumor cells, respectively. Non-neoplastic OGCs did not
WCCR|www.wjgnet.com

show reactivity with vimentin or p53 (Figure 3).
The patient commenced soft diet on postoperative
day (POD) 6th and was discharged on POD 19th without
significant complications. She had been followed free of
recurrence for a half year. Seven months after surgery
the patient complained lower back pain and lumbar MRI
revealed multiple mass lesions of myeloinfiltrative pattern in the thoracolumbar spines and pelvic bones. She
had suffered from multiple bone metastases and showed
9-mo survival after surgery.

DISCUSSION
Undifferentiated carcinoma of the pancreas with OGCs
is characterized by a dual component of undifferentiated
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Table 1 Surgical cases diagnosed with undifferentiated carcinoma of the pancreas with osteoclast-like giant cells
Ref.

Year

Molberg et al[4]
Carvounis et al[24]
Bedioui et al[14]
Charfi et al[25]
Tezuka et al[16]
Jang et al[10]
Hirano et al[12]
Manduch et al[26]
Daum et al[27]
Mannan et al[22]
Maksymov et al[23]
Wada et al[11]
Hur et al[28]
Yoshioka et al[13]

1998
2003
2004
2006
2006
2006
2008
2009
2010
2010
2011
2011
2011
2012

Case Age (yr)
7
1
1
1
1
1
1
1
1
1
1
1
1
1

43-88
70
72
65
68
75
26
66
71
40
68
59
77
74

Sex

Location

Size (cm)

Operations

Outcomes

5F, 2M
F
F
F
F
M
F
M
F
F
F
M
F
F

Head, tail
Head and neck
Head
Tail
Head
Body and tail
Body and tail
Head
Body and tail
Head and neck
Uncinate process
Tail
Tail
Body

5-14
7
6
10
0.7
18
11
9.5
17
4
2
14
10
NA

PD, DP
PD
PD
DP
PD
Palliative DP
DP
PD
DP
PD
PD
DP and total gastrectomy
DP and left hemicolectomy
DP

DOC 1 mo-NED 14 yr
AWD 9 mo
NED 18 mo
DOD 12 mo
NED 22 mo
NA
NED 8 mo
DOD 12 mo
NA
NA
NED 14 mo
DOD 4 mo
DOC 3 mo
DOD 19 mo

M: Male; F: Female; PD: Pancreaticoduodenectomy; DP: Distal pancreatectomy; DOC: Died of other causes; NED: No evidence of disease; AWD: Alive with
disease; DOD: Died of disease; NA: Not available.

carcinoma cells (neoplastic mono- or multi-nucleated
cells) and multinucleated OGCs, mimicking giant cell
tumor of bone. Although there have been few reports
suggesting origins of undifferentiated carcinoma of the
pancreas from acinar cells, mesenchymal cells, undifferentiated precursor or stem cells, mucinous cystic neoplasms,
and ductal cells[9], a duct epithelial origin is now established and this tumor has been recognized as a variant
of ductal adenocarcinoma of the pancreas in the most
recent WHO classification[1]. Verbeke et al[17] confirmed
the duct epithelial origin of undifferentiated carcinoma
of the pancreas in their letter to the editor by demonstration of (1) foci of conventional ductal adenocarcinoma
component; (2) occasional association with mucinous
cystic neoplasia; (3) cytokeratin expression in at least
some of the pleomorphic tumour cells; and (4) K-ras
mutations in the pleomorphic tumour cells, with identical
mutations identified in associated foci of conventional
ductal adenocarcinoma or intraductal neoplastic lesions.
In this case, histopathological analysis of the resected
specimen revealed the coexistence of adenocarcinoma
component and undifferentiated carcinoma component
with reactivity with vimentin, suggesting that the tumor
originated from pancreatic ductal cells with mesenchymal
differentiation. These data provide evidence to support
the epithelial origin of these neoplastic components.
Non-neoplastic OGCs in undifferentiated carcinoma
of the pancreas is the histopathological hallmark. OGCs
present in this tumor are consistently found to be of a
reactive mesenchymal nature, characterized by the lack
of morphological atypia, proliferative activity, and K-ras
and p53 abnormalities[17]. In contrast to the established
origin of undifferentiated carcinoma of the pancreas,
there have been controversies regarding the origin of
OGCs. Proposed origins of OGCs have included epithelial, histiocytic, or mesenchymal metaplasia[18]. However,
their nuclear features, lack of reactivity with epithelial
markers, and CD68 and lysozyme reactivity are indicative of a histiocytic origin[4]. These characteristic giant
cells were suggested to result from fusion of mono-

WCCR|www.wjgnet.com

nuclear histiocytes/marcophages attracted by growth or
chemotactic factors produced by the neoplastic cells[19].
The presence of OGCs in this tumor may reflect clinical significance, for example, a better prognosis or response to adjuvant therapy compared to undifferentiated
carcinoma without OGCs. In this context, the most
recent WHO Classification might have separated undifferentiated carcinoma with OGCs from undifferentiated
carcinoma without OGCs, though comments on clinical
differences between both tumors lack[20]. Some authors
reported that undifferentiated carcinoma with OGCs
might have a more favorable prognosis than pancreatic
ductal adenocarcinoma[21] or undifferentiated carcinoma
without OGCs[22,23].
A few cases diagnosed with undifferentiated carcinoma of the pancreas with OGCs have been reported
and are summarized in Table 1. Surgical outcomes in
patients with this unusual tumor have been disappointing. They are even worse than those of fatal invasive
ductal adenocarcinoma of the pancreas [5-7]. Although
few long-term survivors have been reported, even more
than 10-year survivors[4,7,29], most of the patients in case
reports showed early recurrence and rapid progression
even after complete surgical resection and died of tumor
within 1 year[4,11,12]. The patient in this case also suffered
from multiple bone metastases without definite evidence
of local recurrence and survived only 9 mo after curative
resection. Concerning the surgical role, there have been
no reports in undifferentiated carcinoma of the pancreas
with OGCs. Instead, some authors recommended appropriate surgery for pleomorphic carcinoma of the pancreas with favorable characteristics, absence of invasion
of adjacent organs and distant metastases[30], but others
did not due to poor surgical outcomes[31]. Interestingly, in
situ as well as early-stage undifferentiated carcinomas of
the pancreas with OGCs have been reported[9,16,23]. The
tumor size ranged from 2.0 to 5.3 cm and postoperative
outcomes, described in only one case[16], were satisfactory with no evidence of tumor recurrence or metastasis.
Accordingly, early diagnosis and subsequent complete
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Term explanation

resection, although it is exceedingly uncommon, could
be only chance to cure this fatal tumor. Tumor size tends
to be small in an early stage and smaller-sized undifferentiated carcinomas with OGCs have showed favorable
surgical outcomes in some cases[14,16]. However, overall
tumor size has not been reported to be a reliable prognostic indicator[7], because patients with even a large
undifferentiated carcinoma could show long-term survival[4]. Investigations on the surgical role and prognostic
factors need to be warranted based on multi-center cooperation and large cohort of patients with undifferentiated carcinoma with OGCs.
In summary, undifferentiated carcinoma of the pancreas with OGCs originates from duct epithelial cells and
is now recognized as a variant of ductal adenocarcinoma
of the pancreas. The present case supports evidence
of tumor origin from pancreatic ductal cells. Non-neoplastic OGCs in undifferentiated carcinoma derive from
histiocytic lineage and may reflect better clinical courses
compared to tumor without OGCs. Surgical outcomes
in patients with undifferentiated carcinoma with OGCs
have been disappointing. Early diagnosis and subsequent
complete resection could be only chance to cure this fatal tumor but tumor size may not prognostic indicator.

OGCs are non-neoplastic, reactive, multinucleated cells and similar to those
seen in giant cell tumor of bone.

Experiences and lessons

Though an aggressive surgery for selected cases of undifferentiated carcinoma
of the pancreas with OCGs may prolong survival duration, surgical role in this
tumor is to be established.

Peer review

This article is an interesting case report for a very rare tumor. To complement
weakness of case report, the author added a table summarizing all cases diagnosed with this tumor.
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DIGESTIVE SYSTEM NEOPLASMS

Colonic and anal metastases from pancreato-biliary
malignancies
Farshid Ejtehadi, Nikolaos A Chatzizacharias, Rebecca J Brais, Nigel R Hall, Edmund M Godfrey,
Emmanuel Huguet, Raaj K Praseedom, Asif Jah
senting complaint was obstructive jaundice due to an
ampullary tumour for which a pancreato-duodenectomy
was carried out. However, the patient re-presented 4
wk later with an atypical anal fissure which was found
to be metastatic deposit from the primary ampullary
adenocarcinoma. In the second case, the patient presented with obstructive jaundice due to a biliary stricture. Subsequent imaging revealed sigmoid thickening,
which was confirmed to be a metastatic deposit. Distal
colonic and anorectal metastases from pancreatobiliary cancers are rare and can masquerade as primary
colorectal tumours. The key to the diagnosis is the specific immunohistochemical profile of the intestinal lesion
biopsies.
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Core tip: Pancreato-biliary malignancies often present
with locally advanced or metastatic disease. Surgery is
the mainstay of treatment although less than 20% are
suitable for resection at presentation. Common sites for
metastases are liver, lungs, lymph nodes and peritoneal
cavity and carry poor prognosis, with median survival of
less than 3 mo. Distal colonic and anorectal metastases
from pancreato-biliary cancers are rare and can masquerade as primary colorectal tumours. The key to the
diagnosis is the specific immunohistochemical profile of
the intestinal lesion biopsies.

Abstract
Pancreato-biliary malignancies often present with locally advanced or metastatic disease. Surgery is the
mainstay of treatment although less than 20% of tumours are suitable for resection at presentation. Common sites for metastases are liver, lungs, lymph nodes
and peritoneal cavity. Metastatic disease carries poor
prognosis, with median survival of less than 3 mo. We
report two cases where metastases from pancreato-biliary cancers were identified in the colon and anal canal.
In both cases specific immunohistochemical staining
was utilised in the diagnosis. In the first case, the pre-
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laparoscopy showed no evidence of peritoneal disease,
however the CT scan revealed thickening of the sigmoid
colon. Colonoscopic biopsies confirmed a submucosal
infiltrating moderately differentiated adenocarcinoma
with no associated mucosal dysplasia. This was not supportive of a colorectal primary and favoured an extrinsic
origin. Subsequent immunohistochemical analysis showed
strong staining for CK7, with occasional positive staining
for CK20; and negative CDX2, CK17 and Estrogen Receptor (ER) immunoreactivity. This profile, although not
specific, was consistent with metastatic deposit from a
hilar cholagiocarcinoma. She underwent palliative biliary
stenting and was referred for palliative chemotherapy.

http://dx.doi.org/10.3748/wjg.v20.i13.3693

INTRODUCTION
Pancreato-biliary malignancies often present with locally
advanced or metastatic disease[1,2]. The commonest tumour type is adenocarcinoma followed by rarer varieties
such as neuroendocrine and adeno-squamous cell carcinomas[3-5]. Surgery is the mainstay of treatment although
less than 20% are deemed resectable at the time of presentation[1,5-8]. Metastatic disease carries a poor prognosis
with median survival of less than 3 mo[5-12].
The common sites for metastases are the liver, lungs,
lymph nodes and peritoneal cavity[2]. Unusual metastatic
sites such as kidney[13], colon[14-17] and skin[18], have also
been reported. We report two cases where metastases
from pancreato-biliary cancers were identified in the colon and anal canal.

DISCUSSION
The colon, rectum and anal canal are rare sites for metastases for any type of malignancy. However, such
cases have been reported from primary carcinomas of
breast[19-22], lung[23,24], colon[25,26] and prostate[27]. Additionally, a small number of such metastases have been reported to occur in relation to cholangiocarcinomas[14,15] and
pancreatic adenocarcinomas[13,16,17]. To the best of our
knowledge metastasis to the anal canal from pancreatobiliary malignancies has not been reported before in the
literature.
The extrinsic nature of these metastatic deposits may
not be apparent in superficial mucosal biopsies. Immunohistochemical studies may be warranted in such cases
where there is a suspicion of metastases or if there are
unusual features such as adenocarcinoma undermining
an intact, non-dysplastic mucosal surface. In the two
cases that we have presented (Table 1) the immunohistochemical profiles of the tumours were more consistent
with pancreato-bilary origin than lower gastrointestinal
tract origin although are not definitive and final diagnosis
requires correlation with the clinical and radiological parameters. Ampullary adenocarcinomas can demonstrate
either an intestinal (CK20/CDX2/MUC2 positive) or
pancreaticobilary immunophenotype (CK7/CK17/
MUC1 positive)[28-31], as in case 1. The tumours demonstrating a pancreato-bilary phenotype can also co-express
CK20, but this is usually only focal in distribution. On
the contrary, the vast majority of colorectal adenocarcinomas demonstrate a typical lower gastrointestinal immunophenotype, being CK20 and CDX2 positive (CDX2
is an intestine-specific nuclear transcription factor, which
can be used as a marker for intestinal-type differentiation
of colorectal adenocarcinomas)[29,30].
We acknowledge that we do not have direct corroborative histology of the pancreato-biliary primary in the
second case. However, unequivocal evidence of a locally
advanced malignant pancreatic mass noted on staging CT.
Pancreatic biopsy was not attempted due to poor performance status of the patient. In this case there was sufficient radiological and immunohistochemical evidence to
support the diagnosis of metastatic deposit in the large
intestine from the primary biliary cancer.

CASE REPORT
Case 1
A 79-year-old lady presented with obstructive jaundice.
A computed tomography (CT) scan and a subsequent
endoscopic ultrasound scan identified a resectable ampullary mass. Staging CT did not reveal any evidence of metastases and the patient underwent a Whipple’s resection
following which she made an uncomplicated recovery.
The histopathology of the resected specimen confirmed
poorly differentiated ampullary adenocarcinoma. The
tumour demonstrated a pancreato-bilary immunophenotype being cytokeratin-7/cytokeratin-17/mucin-1 (CK7/
CK17/MUC1) positive and cytokeratin-20/homeobox
protein CDX2/mucin-2 (CK20/CDX2/MUC2) negative (Figure 1A). Approximately 4 wk after discharge, the
patient re-presented with perianal pain exacerbated by
defecation. Examination under anaesthesia (EUA) confirmed the presence of an atypical anal fissure, biopsies
of which revealed anal mucosa extensively infiltrated by
a poorly differentiated carcinoma, demonstrating similar
morphological appearance to the original ampullary adenocarcinoma. Subsequent, immunohistochemistry also
demonstrated an identical pancreato-biliary phenotype
as seen previously (Figure 1B), suggesting that this was a
metastatic deposit from the ampullary cancer. The patient
underwent two cycles of palliative radiotherapy to the
anal canal for control of pain and was discharged with
full palliative support. She died approximately 3 wk after
discharge.
Case 2
A 63-year-old lady presented with obstructive jaundice
due to a biliary stricture involving the hilum of the bile
ducts and extending longitudinally into the distal common bile duct. Endoscopic retrograde cholangiopancreatographic brushings were inconclusive. She underwent
further staging with a CT scan and laparoscopy. The
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Figure 1 Immunohistochemical staining. A: Immunohistochemical staining of the surgical specimen demonstrating pancreato-biliary phenotype: cytokeratin-7/cytokeratin-17/mucin-1 (CK7/CK17/MUC1) positive and cytokeratin-20/homeobox protein CDX2/mucin-2 (CK20/CDX2/MUC2) negative; B: Immunohistochemical staining
of the anal fissure biopsy demonstrating pancreato-biliary phenotype similar to the ampullary adenocarcinoma.

Although pancreato-biliary malignancies commonly
lead to metastatic deposits on the peritoneal surfaces,
the cases described here did not have any evidence of
diffuse peritoneal involvement. There was no evidence
of peritoneal nodules, omental infiltration or ascites on

WCCR|www.wjgnet.com

any of the CT scans or staging laparoscopy. Therefore
we believe that these are focal metastases to the colon
and anal canal rather than a part of diffuse peritoneal
involvement.
Distal colonic and anorectal metastases are rare. They
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Table 1 Summarising characteristics of the 2 cases
Demographic
information

Mode of presentation Initial investigations and Site of primary
Site of
findings
lesion
metastases

79, female

Presented with
obstructive jaundice

63, female

Presented with
obstructive jaundice

EUS, CT, ERCP, tissue
Ampullary
diagnosis obtained after
Whipple's resection
Colonoscopy and
Hilum of bile
biopsy, staging CT
ducts

Anal canal

Sigmoid
colon

Histology of metastasis

Outcome

Adenocarcinoma, PB type. CK7/
Palliation
CK17/MUC1 positive, (negative for
K20/CDX2/MUC2)
Microscopy
Palliative
Immunohistochemistry
percutaneous
strong CK7 staining, with occasional biliary stenting
positive staining for CK20;
and chemotherapy
(negative CDX2, CK17 and ER
immunoreactivity)

CT: Computed tomography; EUS: Endoscopic ultrasound scan; ERCP: Endoscopic retrograde cholangiopancreatography.

Experiences and lessons

may present simultaneously with or in isolation from the
primary, with symptoms identical to a primary colo-rectal
tumour. The key to diagnosis is a high index of suspicion
if the clinical picture is atypical coupled with specific
immunohistochemical staining. Atypical immunohistochemical pattern that does not fit with a colorectal primary should raise suspicion regarding metastases from an
extrinsic source.

Symptoms from distal colonic and anorectal metastases may be identical to a
primary colorectal tumour and the key to diagnosis is a high index of suspicion
if the clinical picture is atypical coupled with specific immunohistochemical
staining.

Peer review

This is a report of two unusual metastases of pancreato-biliary malignancies to
the sigmoid colon and anal canal. The cases stress the importance of complete
physical examination, including rectodigital examination, and surveillance of
the lower gastro-intestinal tract in upper gastro-intestinal and pancreato-biliary
malignancies, even though the incidence of such metastasis is rare.
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Core tip: Patients with intraductal papillary mucinous
neoplasm are not only at risk for malignant degeneration within the cyst, but some reports have indicated
an increased risk for the development of pancreatic
adenocarcinoma separate from the cyst. The current
international guidelines emphasize surveillance of the
cyst but this case report highlights the importance for
endosonographers to carefully evaluate parenchyma
not involved with the cyst to identify small pancreatic
adenocarcinomas.
Original sources: Law JK, Wolfgang CL, Weiss MJ, Lennon
AM. Concomitant pancreatic adenocarcinoma in a patient with
branch-duct intraductal papillary mucinous neoplasm. World J
Gastroenterol 2014; 20(27): 9200-9204 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i27/9200.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i27.9200

Abstract
Branch duct intraductal papillary mucinous neoplasms
(BD-IPMN) are pre-malignant pancreatic cystic lesions
which carry a small risk of malignant transformation
within the cyst. Guidelines exist with respect to surveillance of the cysts using computed tomography, magnetic resonance imaging, and/or endoscopic ultrasound
(EUS). There are reports that patients with IPMNs are at
increased risk of developing pancreatic adenocarcinoma,
which arises in an area separate to the IPMNs. We present two cases of pancreatic adenocarcinoma arising
within the parenchyma, distinct from the IPMN-associated cyst, identified with EUS. This case report highlights
that patients with BD-IPMN are at increased risk for pancreatic adenocarcinoma separate from the cyst and also
the importance for endosonographers to carefully survey
the rest of the pancreatic parenchyma separate from the
cyst in order to identify small pancreatic adenocarcino-
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INTRODUCTION
Incidental pancreatic cysts are detected frequently due
to the widespread availability and use of cross-sectional
imaging. Over the past decade, 2.6% of patients undergoing multidetector computed tomography (CT) scans and
up to 13.5% of patients undergoing magnetic resonance
imaging (MRI) were found to have incidentally detected
pancreatic cysts[1,2].
Intraductal papillary mucinous neoplasm (IPMN)
account for almost 50% of surgically resected cystic
pancreatic neoplasms[3] and can progress from benign
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We present two cases of patients with BD-IPMN
who had no high-risk or worrisome features within their
cysts but were found to have a pancreatic adenocarcinoma unrelated to a cyst while undergoing routine surveillance with EUS.

A

CASE REPORT
Case 1
A 67-year-old man with a history of resected prostate
cancer and no significant family history underwent an
abdominal CT scan for surveillance of his prostate cancer. An incidental 1.4 cm cyst in the uncinate process of
the pancreas was found. EUS with fine needle aspiration
(EUS-FNA) was performed at an outside hospital. The
findings were consistent with a branch duct IPMN (BDIPMN), with no worrisome features. He underwent surveillance with a pancreatic protocol CT scan six months
later, which revealed a 2 cm cystic lesion in the uncinate
process (Figures 1A, B) with multiple smaller cysts in
the body, none of which had any worrisome or highrisk features. Six months later the patient was seen in our
multidisciplinary pancreatic cyst clinic; he underwent a
routine EUS and was found to have a 2.2 cm cyst (Figure
1C). In addition, a 2.6 cm × 1.9 cm mass was identified
within the head of the pancreas, separate from the cyst
(Figure 1D). EUS-FNA of the lesion was performed,
which confirmed an adenocarcinoma on cytopathology.
The patient underwent a pancreaticoduodenectomy and
was found to have a moderately differentiated adenocarcinoma, with invasion through the muscularis propria
and into the submucosa of the small intestine, with 1 of
34 lymph nodes involved by metastatic adenocarcinoma.
In addition, an IPMN with low to intermediate grade
dysplasia was found.

B

C

D

Case 2
A 55-year-old man had an incidental finding of a 3 cm ×
3 cm multi-lobulated cyst in the uncinate process and a
2 cm × 2 cm cyst in the distal tail of the pancreas, when
he underwent an abdominal CT scan for evaluation of
flank pain. He was found to have markedly atypical cells
worrisome for malignancy in the cyst in the uncinate
process, and underwent a pylorus-preserving pancreaticoduodenectomy. The pathology demonstrated an
IPMN with high-grade dysplasia with no evidence of
involvement of the surgical resection margin. He underwent routine transabdominal surveillance of the remnant
pancreas with a combination of CT and MR imaging at
6-monthly intervals. Five years after initial detection, the
lesion in the tail was noted to have increased minimally
in size to 2.4 cm on a MRI scan. In addition, multiple
sub-centimeter cystic lesions were present throughout
the remnant body and tail (Figure 2A), none of which
contained any suspicious features. The patient underwent a routine EUS which demonstrating a 2.9 cm cystic
lesion in the tail of the pancreas (Figure 2B), with additional smaller cysts in the body and tail of the pancreas

1

Figure 1 Abdominal imaging and endoscopic ultrasound of a patient 1
undergoing routine surveillance for a pancreatic cyst. (A) and (B) demonstrate the cystic lesion in the head/uncinate process of the pancreas as seen on
computed tomography scan (arrow); and seen on endoscopic ultrasound (C).
Image (D) shows a mass1 within the head of the pancreas which was separate
to the cyst.

neoplastic epithelium to invasive carcinoma through
increasing severity of dysplasia. The risk of malignant
transformation is dependent on whether or not there
is involvement of the main pancreatic duct. Main, or
mixed duct IPMN is associated with a risk of high-grade
dysplasia or invasive adenocarcinoma of 44% to 62% in
surgical series[4]. In contrast, only 16% to 25% of surgically resected branch-duct IPMN contain either highgrade dysplasia or invasive adenocarcinoma[4].
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A

A

Table 1 High-risk and worrisome criteria
High-risk stigmata

Worrisome features

Jaundice secondary to a pancreatic
cyst
Enhancing solid component
Main pancreatic duct ≥ 10 mm

P

Acute pancreatitis
Cyst ≥ 3 cm
Thickened or enhancing cyst
walls on cross-sectional imaging
Main pancreatic duct 5-9 mm
Non-enhancing mural nodule
Abrupt change in the caliber of
the main pancreatic duct with
distal pancreatic atrophy

B

DISCUSSION
Patients with IPMN are known to be at increased risk of
developing pancreatic ductal adenocarcinoma, the majority of which arise from an IPMN related cyst. Patients
with IPMN are followed using the International Consensus Criteria guidelines, which recommend surveillance of
patients with BD-IPMN and no worrisome features at
3-6 mo intervals alternating with MRI and EUS for cysts
> 2 cm and for patients with smaller cysts, CT and/or
MRI are recommended every one to three years depending on the cyst size[4]. Both the EUS literature[5,6], and
these guidelines, stress the importance of looking for
high-risk or worrisome features in the IPMN related cysts
(Table 1). However, there have been a number of retrospective studies reporting cases of patients with IPMN
developing adenocarcinoma in areas unrelated to pancreatic cysts with incidences of between 4% to 11%[7-14]. In a
single prospective study, which followed 89 patients with
IPMN over a 17 years period, 4 developed concomitant
pancreatic adenocarcinoma[15].
The current guidelines recommend that BD-IPMN
measuring < 2 cm are followed with MRI or CT, with
EUS being used for larger cysts or those with worrisome
features[4]. However, very few studies have compared the
sensitivity and specificity of these three imaging modalities. One prospective, multicenter study by Canto et al[16],
compared CT, MRI and EUS in high-risk patients, and
found that EUS was the most sensitive test for identifying cysts. Several studies have shown that EUS is
superior to CT for identifying small solid pancreatic
neoplasms, but there are no studies to date examining
its role in detecting concomitant pancreatic adenocarcinoma in patients with IPMN. In this series, both patients
underwent high quality imaging with either CT or MRI
with a mass only detected on EUS. A recent study by He
et al[17], found that up to 17% of patients who underwent
resection of IPMN, will develop lesions in the remnant
pancreas which fulfill the criteria for surgical resection.
It may be that high risk groups such as this may benefit
from increased use of EUS. Large, prospective studies
are necessary to compare these three imaging modalities
and determine their optimum combination and timing.

C

1

Figure 2 Abdominal imaging and endoscopic ultrasound of the pancreatic
remnant in patient 2 who was status post pancreaticoduodenctomy for
intraductal papillary mucinous neoplasm. A: magnetic resonance imaging of
the remnant pancreas performed 6 mo before the endoscopic ultrasound (EUS).
The arrow demonstrates the cyst in the tail of the pancreas; B: EUS image
of the cyst in the tail of the pancreas (arrow) corresponding to the MRI image
seen in (A); C: demonstrates an ill-defined hypoechoic area1 in the body of the
pancreas.

none of which contained any worrisome features. However in the body of the pancreas, separate to any cyst, a
1.4 cm mass was visualized (Figure 2C). EUS-FNA was
performed, and cytopathology confirmed a pancreatic
adenocarcinoma. The patient underwent a staging CT
scan, which found multiple spiculated nodules in the
lung, which were confirmed as metastatic pancreatic adenocarcinoma on biopsy.
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In conclusion, patients with IPMN are at risk of developing concomitant pancreatic adenocarcinoma. Small
concomitant pancreatic adenocarcinomas may not be
seen on CT or MRI. Endosonographers should examine
not only the cysts, but also the entire pancreatic parenchyma carefully.

5

6

COMMENTS
COMMENTS
Case characteristics

Two patients undergoing surveillance for branch duct intraductal papillary mucinous neoplasm are found to have concomitant adenocarcinoma (i.e., separate
from the cystic lesion) found on endoscopic ultrasound.

Clinical diagnosis

7

Differential diagnosis

8

Pancreatic adenocarcinoma separate and distinct from branch duct intraductal
papillary mucinous neoplasm (BD-IPMN) was detected in two patients undergoing surveillance by endoscopic ultrasound (EUS).
In both cases, the adenocarcinoma was an incidental finding that was not detected on cross sectional imaging; the differential for a solid-appearing lesion in the
pancreas includes pancreatic neuroendocrine tumor, lymphoma, and metastases.

Imaging diagnosis

Both patients were undergoing surveillance of BD-IPMN with cross-sectional imaging as recommended by the international consensus guidelines and included either
computed tomography (CT), magnetic resonance imaging (MRI), and/or EUS.

9

Pathological diagnosis

Through EUS-guided fine needle aspiration, a cytopathologic diagnosis confirmed pancreatic adenocarcinoma.

10

Treatment

In the first case, the patient underwent surgical resection in the form of a pancreaticoduodenectomy; the second patient presented with lung metastases and
was treated with palliative chemotherapy

Term explanation

Concomitant pancreatic adenocarcinoma is the term used to describe a lesion
that is unrelated to the cystic lesion.

11

Experiences and lessons

These two cases are meant to emphasize the need for endosonographers to
survey the pancreatic parenchyma not involved with cyst in the evaluation of
patients with BD-IPMN.

Peer review

12

In the two cases, endoscopic ultrasound were preferable to CT and MRI in surveillance of pancreatic adenocarcinoma from BD-IPMN. However, it is still hard
for us to choose which cyst to take a FNA if EUS finds some cysts which are <
2 cm with no worrisome features in clinical practice.

13

REFERENCES
1

2

3

4

Laffan TA, Horton KM, Klein AP, Berlanstein B, Siegelman
SS, Kawamoto S, Johnson PT, Fishman EK, Hruban RH.
Prevalence of unsuspected pancreatic cysts on MDCT. AJR
Am J Roentgenol 2008; 191: 802-807 [PMID: 18716113 DOI:
10.2214/AJR.07.3340]
Lee KS, Sekhar A, Rofsky NM, Pedrosa I. Prevalence of
incidental pancreatic cysts in the adult population on MR
imaging. Am J Gastroenterol 2010; 105: 2079-2084 [PMID:
20354507 DOI: 10.1038/ajg.2010.122]
Valsangkar NP, Morales-Oyarvide V, Thayer SP, Ferrone
CR, Wargo JA, Warshaw AL, Fernández-del Castillo C. 851
resected cystic tumors of the pancreas: a 33-year experience
at the Massachusetts General Hospital. Surgery 2012; 152:
S4-S12 [PMID: 22770958 DOI: 10.1016/j.surg.2012.05.033]
Tanaka M, Fernández-del Castillo C, Adsay V, Chari S,
Falconi M, Jang JY, Kimura W, Levy P, Pitman MB, Schmidt
CM, Shimizu M, Wolfgang CL, Yamaguchi K, Yamao K. International consensus guidelines 2012 for the management

WCCR|www.wjgnet.com

14

15

16

610

of IPMN and MCN of the pancreas. Pancreatology 2012; 12:
183-197 [PMID: 22687371 DOI: 10.1016/j.pan.2012.04.004]
Ohno E, Hirooka Y, Itoh A, Ishigami M, Katano Y, Ohmiya
N, Niwa Y, Goto H. Intraductal papillary mucinous neoplasms of the pancreas: differentiation of malignant and
benign tumors by endoscopic ultrasound findings of mural
nodules. Ann Surg 2009; 249: 628-634 [PMID: 19300203 DOI:
10.1097/SLA.0b013e31819edle5]
Zhong N, Zhang L, Takahashi N, Shalmiyev V, Canto MI,
Clain JE, Deutsch JC, DeWitt J, Eloubeidi MA, Gleeson FC,
Levy MJ, Mallery S, Raimondo M, Rajan E, Stevens T, Topazian M. Histologic and imaging features of mural nodules
in mucinous pancreatic cysts. Clin Gastroenterol Hepatol
2012; 10: 192-198, 198.e1-2 [PMID: 21982970 DOI: 10.1016/
j.cgh.2011.09.029]
Kamisawa T, Tu Y, Egawa N, Nakajima H, Tsuruta K, Okamoto A. Malignancies associated with intraductal papillary
mucinous neoplasm of the pancreas. World J Gastroenterol
2005; 11: 5688-5690 [PMID: 16237766]
Yamaguchi K, Kanemitsu S, Hatori T, Maguchi H, Shimizu
Y, Tada M, Nakagohri T, Hanada K, Osanai M, Noda Y,
Nakaizumi A, Furukawa T, Ban S, Nobukawa B, Kato Y,
Tanaka M. Pancreatic ductal adenocarcinoma derived from
IPMN and pancreatic ductal adenocarcinoma concomitant
with IPMN. Pancreas 2011; 40: 571-580 [PMID: 21499212
DOI: 10.1097/MPA.0b013e318215010c]
Yamaguchi K, Ohuchida J, Ohtsuka T, Nakano K, Tanaka M.
Intraductal papillary-mucinous tumor of the pancreas concomitant with ductal carcinoma of the pancreas. Pancreatology
2002; 2: 484-490 [PMID: 12378117 DOI: 10.1159/000064716]
Tamura K, Ohtsuka T, Ideno N, Aso T, Kono H, Nagayoshi
Y, Shindo K, Ushijima Y, Ueda J, Takahata S, Ito T, Oda Y,
Mizumoto K, Tanaka M. Unresectable pancreatic ductal adenocarcinoma in the remnant pancreas diagnosed during every-6-month surveillance after resection of branch duct intraductal papillary mucinous neoplasm: a case report. JOP 2013;
14: 450-453 [PMID: 23846946 DOI: 10.6092/1590-8577/1494]
Sawai Y, Yamao K, Bhatia V, Chiba T, Mizuno N, Sawaki A,
Takahashi K, Tajika M, Shimizu Y, Yatabe Y, Yanagisawa
A. Development of pancreatic cancers during long-term
follow-up of side-branch intraductal papillary mucinous
neoplasms. Endoscopy 2010; 42: 1077-1084 [PMID: 21120776
DOI: 10.1055/s-0030-1255971]
Tada M, Kawabe T, Arizumi M, Togawa O, Matsubara S,
Yamamoto N, Nakai Y, Sasahira N, Hirano K, Tsujino T,
Tateishi K, Isayama H, Toda N, Yoshida H, Omata M. Pancreatic cancer in patients with pancreatic cystic lesions: a prospective study in 197 patients. Clin Gastroenterol Hepatol 2006;
4: 1265-1270 [PMID: 16979953 DOI: 10.1016/j.cgh.2006.07.013]
Yamaguchi K, Nakamura K, Yokohata K, Shimizu S, Chijiiwa K, Tanaka M. Pancreatic cyst as a sentinel of in situ carcinoma of the pancreas. Report of two cases. Int J Pancreatol
1997; 22: 227-231 [PMID: 9444555 DOI: 10.1007/BF02788389]
Uehara H, Nakaizumi A, Ishikawa O, Iishi H, Tatsumi K,
Takakura R, Ishida T, Takano Y, Tanaka S, Takenaka A.
Development of ductal carcinoma of the pancreas during
follow-up of branch duct intraductal papillary mucinous
neoplasm of the pancreas. Gut 2008; 57: 1561-1565 [PMID:
18477671 DOI: 10.1136/gut.2007.145631]
Tanno S, Nakano Y, Koizumi K, Sugiyama Y, Nakamura
K, Sasajima J, Nishikawa T, Mizukami Y, Yanagawa N,
Fujii T, Okumura T, Obara T, Kohgo Y. Pancreatic ductal
adenocarcinomas in long-term follow-up patients with
branch duct intraductal papillary mucinous neoplasms.
Pancreas 2010; 39: 36-40 [PMID: 19745777 DOI: 10.1097/
MPA.0b013e3181b91cd0]
Canto MI, Hruban RH, Fishman EK, Kamel IR, Schulick
R, Zhang Z, Topazian M, Takahashi N, Fletcher J, Petersen
G, Klein AP, Axilbund J, Griffin C, Syngal S, Saltzman JR,
Mortele KJ, Lee J, Tamm E, Vikram R, Bhosale P, Margolis

February 8, 2015|Second Edition|

Law JK et al . Concomitant pancreatic adenocarcinoma

17

D, Farrell J, Goggins M. Frequent detection of pancreatic
lesions in asymptomatic high-risk individuals. Gastroenterology 2012; 142: 796-804; quiz e14-15 [PMID: 22245846 DOI:
10.1053/j.gastro.2012.01.005]
He J, Cameron JL, Ahuja N, Makary MA, Hirose K, Choti

MA, Schulick RD, Hruban RH, Pawlik TM, Wolfgang CL.
Is it necessary to follow patients after resection of a benign
pancreatic intraductal papillary mucinous neoplasm? J Am
Coll Surg 2013; 216: 657-665; discussion 665-667 [PMID:
23395158 DOI: 10.1016/j.jamcollsurg.2012.12.026]
P- Reviewers: Chen JQ, Liang H
S- Editor: Ma YJ L- Editor: A E- Editor: Liu XM

WCCR|www.wjgnet.com

611

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM NEOPLASMS

Intramedullary spinal cord metastasis from pancreatic
neuroendocrine tumor
Jung Ho Kim, Chang Lim Hyun, Sang Hoon Han
tastasis; Neuroendocrine tumor; Pancreas

Jung Ho Kim, Department of Internal Medicine, Gachon University Gil Medical Center, Namdong-gu 405-760, South Korea
Chang Lim Hyun, Department of Pathology, Jeju National University School of Medicine, Jeju-si 890-716, South Korea
Sang Hoon Han, Department of Internal Medicine, Jeju National University School of Medicine, Jeju-si 890-716, South Korea
Author contributions: Kim JH and Han SH contributed to the
designing, drafting, editing and approval of the final version of
this manuscript; Hyun CL supported pathologic data.
Supported by Grant from Gachon University Gil Medical Center, No. 2013-37
Correspondence to: Sang Hoon Han, MD, Department of
Internal Medicine, Jeju National University School of Medicine,
1753-3 Ara-1dong, Jeju-si 890-716,
South Korea. btfulo@gmail.com
Telephone: +82-64-7548121 Fax: +82-64-7171131
Received: May 20, 2014
Revised: July 25, 2014
Accepted: September 12, 2014
Published online: February 8, 2015

Core tip: We report the first case of intramedullary
spinal cord metastasis (ISCM) from a pancreatic neuroendocrine tumor. Despite its rarity, ISCM is a significant clinical condition that can cause critical neurologic
issues. We suggest that taking an immediate surgical
approach can increase the chances of restoring neurologic deficits and improving quality of life in cases of
pancreatic neuroendocrine tumor with ISCM. Our report
includes a review of previous studies of surgical and
non-surgical approaches to ISCM.
Original sources: Kim JH, Hyun CL, Han SH. Intramedullary
spinal cord metastasis from pancreatic neuroendocrine tumor.
World J Gastroenterol 2014; 20(38): 14063-14067 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i38/14063.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i38.14063

Abstract
INTRODUCTION

Intramedullary spinal cord metastasis (ISCM) is very
rare and its optimal treatment remains controversial.
Pancreatic neuroendocrine tumor (pNET) is a rare
tumor that usually presents with hepatic metastasis.
Hepatic failure due to tumor progression is the major
cause of death in cases of pNET. To date, no report
has described a case of ISCM from pNET. Although
spinal cord metastasis of a solid tumor is uncommon,
it is a critical condition that can cause a potentially irreversible loss of neurologic function. Here, we report
the case of a 45-year-old man who presented with leg
weakness and voiding difficulty, and was found to have
ISCM from pNET. Surgical treatment prevented further
neurological deterioration. This is the first case report
of ISCM from pNET.

When advanced cancers show metastasis to the spine, the
major sites of metastasis are the vertebral body and the
extradural space of the spinal cord. However, metastasis
to the spinal cord parenchyma is rare, accounting for only
4.2%-8.5% of all central nervous system (CNS) metastasis[1].
Intramedullary spinal cord metastasis (ISCM) accounts for less than 5% of all spinal metastasis[1]. There
have only been a small number of case series and retrospective reports concerning ISCM[1]. Despite the rarity of
ISCM as a complication of malignant tumors, it should
be handled as a critical condition that can potentially
cause an irreversible loss of neurologic function. ISCM
most commonly originates from lung cancer. However,
breast cancer, renal cell carcinoma, malignant lymphoma,
and melanoma have also been reported to be major
causes of ISCM.
Neuroendocrine tumors (NET) comprise a hetero-
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geneous group of tumors that originate from various organs. Pancreatic neuroendocrine tumor (pNET) is a rare
cancer, accounting for only 1%-2% of all cancers of the
pancreas[2]. The most common metastatic site of pNET
is the liver[3]. In cases of pNET, the major cause of death
is hepatic failure due to the progression of cancer with
hepatic metastasis[4]. To the best of our knowledge, no
reports have discussed cases of ISCM from pNET. Here,
we report the first case of ISCM from pNET.

correlated with any of the neurologic deficits experienced
by the patient. An MRI scan of the spine did not reveal
any lesion that compressed the spinal cord, although diffuse vertebral bone metastasis was observed. Further, in
the T10/11 level, a 5.9 mm × 5.3 mm × 14.8 mm ISCM
was found (Figure 1). Dexamethasone treatment was
started immediately and urgent radiotherapy was considered as an empirical treatment. However, the neurologic
symptoms rapidly worsened and the motor function of
the left leg, which was initially grade Ⅴ, progressed to
grade Ⅲ.
We concluded that radiation therapy offered little
benefit for ISCM. We chose surgical treatment to address
the rapid deterioration of neurologic symptoms. A gross
total removal of the metastatic intramedullary tumor at
the T10/T11 level was performed. Biopsy tissue from
the surgical excision showed positivity for CD56, chromogranin, and synaptophysin (Figure 2), and the Ki67
index was 50%. These findings were consistent with an
high grade neuroendocrine tumor (according to World
Health Organization classification), indicating that the tumor was a metastasis from pNET[5]. After the operation,
motor power was restored to grade IV for both legs. The
patient was able to use a walker for assisted ambulation
and could control voiding and defecation. After the operation, he received everolimus as palliative chemotherapy
and survived 105 additional days before expiring from
biliary sepsis with the progression of massive hepatic
metastasis.

CASE REPORT
A 45-year-old man was transferred to our center. At the
hospital that he had initially visited, the patient underwent liver biopsy due to multiple metastastic masses of
the pancreas tail, gallbladder, liver, and bone. Based on
the results of the liver biopsy, he was diagnosed with
pNET. Immunohistochemical staining showed that the
tissue was positive for synaptophysin, chromogranin,
and CD45, as well as being negative for mucicarmin.
The Ki67 labeling index was 50%. Because of his poor
performance status, chemotherapy was attempted at the
initial hospital. After the patient was transferred to our
center for supportive care, his performance status fortunately improved, and it was determined that he could begin palliative chemotherapy. Palliative chemotherapy was
initiated 15 d after the pNET had been confirmed based
on biopsy samples. The patient received the following
regimen, which was repeated every 3 wk: 100 mg/m2 of
etoposide on days 1-3 and 70 mg/m2 of cisplatin on day
1. Long-acting octreotide was also administered monthly.
After 3 cycles of chemotherapy, response was evaluated
as stable disease.
However, on the fifth day of the fourth cycle of chemotherapy, the patient visited the emergency room (ER),
presenting with voiding difficulty and right leg weakness.
His anal sphincter tone was becoming weak and he complained of encopresis. The weakness of his right leg had
begun 5 h before visiting the ER and he could not ambulate well.
His vital signs were normal, including a blood pressure of 100/70 mmHg, a pulse rate of 105 per minute,
a respiratory rate of 18/min, and a body temperature of
36.4 ℃. Blood tests showed a leukocyte count of 6800/
μL, an absolute neutrophil count of 6430/μL (segmented
neutrophil, 95.3%), 9.7 g/dL hemoglobin, a platelet
count of 131000/μL, 4.7 mg/dL total bilirubin, 250 IU/
L aspartate aminotransferase, 304 IU/L alanine aminotransferase, 1855 IU/L alkaline phosphatase, 35.0 mg/dL
blood urea nitrogen, and 1.5 mg/dL creatinine. Motor
power was normal for both upper extremities. However,
the motor power of the right leg was grade Ⅲ and the
motor power of the left leg was grade Ⅴ, as assessed following the British Medical Council grading system.
Although magnetic resonance imaging (MRI) of the
brain showed multiple metastases in the left cerebellum
and the left inferior temporal lobe, those lesions were
each less than 5 mm in size and their locations were not
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DISCUSSION
pNET is a rare cancer, having an incidence of approximately 1 per 1000000 individuals per year. In the United
States, approximately 1000 patients are newly diagnosed
with pNET each year[6]. Many of the patients with malignant pNET are diagnosed with hepatic metastasis[3,7].
In our case, the patient was also diagnosed with pNET
and massive hepatic metastasis. For patients who only
have limited hepatic metastasis, surgical excision can
be considered for both the primary tumor and the liver
metastasis. According to recent data, the 10-year overall
survival rate reaches 50.4% among patients who undergo
curative excision following this method (excision of both
lesions)[8]. However, as in our case, patients who have
advanced pNET with extensive metastasis are not indicated for curative resection. For these patients, a biological therapy (such as everolimus or sunitinib) or cytotoxic
chemotherapy with octreotide treatment would generally
be considered[3,9]. ISCM is one of the rarest clinical features of cases of cancer that involve the CNS. Only 8.5%
of cases of CNS metastasis show this particular clinical
feature and, overall, 0.1%-0.4% of patients with cancer
develop ISCM.
Hematogeneous spread via the arterial route is most
commonly suggested as a mechanism of ISCM occurrence. The metastases that most commonly accompany
ISCM are pulmonary and brain metastases. Particularly,
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A

Figure 1 T1-weighted magnetic resonance image of the
spine. A: The 5.9 mm × 5.3 mm × 14.8 mm metastatic tumor
was observed in the T10/11 level (arrow). Diffuse vertebral metastases were also observed in almost the entire spine; B: The
intramedullary tumor was removed by surgical treatment.

B

A

B

C

D

Figure 2 Pathologic findings of surgically removed tissue. A: High-power view of the tumor shows medium to large sized tumor cells with scanty cytoplasm,
prominent nucleoli, and coarse “salt and pepper” chromatin. The tumor cells exhibited intense mitosis greater than 10/10 HPF (HE × 400); B-D: Immunohistochemically, tumor cells showed a diffuse and strong membranous positivity for CD56 (B), as well as cytoplasmic positivity for chromogranin (C) and synaptophysin (D) (immunohistochemical staining × 400).

brain metastasis is found in 35% of patients with ISCM.
As compared with brain metastasis, ISCM is extremely
rare, likely because the cerebral artery that supplies brain
is almost a direct extension with high pressure from the
aorta. Accordingly, the brain supplied by the cerebral
artery is more favor to the embolic seeding of cancer
cells[10].
By the time ISCM is identified, the primary cancer has
usually reached an advanced state. Patients usually present with rapidly progressing myelopathy due to ISCM[11].
In our case, the primary tumor had already metastasized
to multiple sites; a curative treatment approach was not
indicated. Further, the progression of myelopathy was so
rapid that the patient had to visit emergency room only 5
h after the onset of symptoms.

WCCR|www.wjgnet.com

Cases in which the metastatic tumor involves the
spinal cord are quite critical. Usually, primary intramedullary tumor is clinically described as having a slower onset
and progression. In contrast, the onset of symptoms is
abrupt and progression is very rapid if the intramedullary
mass is a metastatic tumor. Therefore, patients experience the rapid progression of neurologic deficits within a
short time[12].
Myelopathy due to metastatic spinal cord compression (MSCC) in patients with pNET is also very rare. Although MSCC with pNET is very rare, a case of MSCC
due to vertebral body metastasis from pNET has been
reported. In that case, metastases were identified in multiple levels of the thoracic vertebral bodies and myelopathy
had occurred as a consequence of MSCC[13]. However,
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excluding our case, there has been no report of ISCM in
a patient with pNET.
The optimal treatment of ISCM remains controversial
and there is no established consensus. In resemblance to
cases of MSCC, an empirical steroid is generally recommended in cases of ISCM, and external beam radiation
would also be provided as treatment. In a single-institution study of 12 patients with ISCM, Lee et al[11] reported
that 92% of the patients received a combination therapy
of radiation and steroids, but no patient underwent surgery. In their study, the median survival time was 3.9 mo,
and 17% of the patients showed immediate neurological
improvement after the combination radiation and steroid
treatment. However, neurological deterioration ultimately
progressed in all cases. Despite the rarity of studies concerning ISCM, radiation-based therapy is generally agreed
to provide only transient improvements in neurological
symptoms[11,14]. Indeed, pNET is known to be a radioresistant tumor[4] and, accordingly, we do not regard radiation therapy as an optimal treatment for ISCM from
pNET.
On the other hand, a few reports have considered
the benefits and general role of surgical resection for
ISCM [10,15,16]. Gasser et al [15] studied 13 patients with
ISCM, each of whom had received surgical treatment.
The median survival time was 7.1 mo. They reported
that surgical treatment did not restore neurologic deficit.
Although 15% of the patients showed ongoing progression of neurologic deficits, 85% of the patients were free
from further neurologic deterioration after surgery. Their
report provides important evidence that surgical treatment can prevent further neurologic progression due to
ISCM. Wilson et al[16] reported the characteristics of 10
ISCM cases from 9 patients, each of whom had received
surgical treatment. The median overall duration of postoperative survival was 6.4 mo. The authors reported
that further neurologic deterioration was prevented in 8
patients (89%), including 1 patient who was neurologically improved. Only 1 (11%) of the 9 patients showed
further neurological deterioration after surgical treatment.
The reports of Gasser et al[15] and Wilson et al[16] recommend that clinicians pursue surgical treatment for ISCM,
noting that it is a relatively favorable treatment. Nonetheless, their studies are small case series and do not show
consistent results. Because ISCM is quite rare, scant data
and evidence are available, limiting efforts to establish the
optimal treatment for this form of metastasis.
Nevertheless, mounting evidence suggests that early
surgical treatment (rather than non-surgical treatment) is
suitable for preventing neurological deterioration in cases
of ISCM. Particularly, there is a growing consensus that
surgical treatment can help to preserve ambulatory function in patients who present neurologic symptoms of
ISCM and are preoperatively ambulatory[16].
To date, there have been no reports of ISCM from
pNET, and no studies have discussed the optimal treatment for such cases. Moreover, NET is known to be
radio-resistant[4], so surgical treatment should be regarded
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as a significant therapeutic option, such as in our case.
Although ISCM is a rare complication, it is an important
clinical entity that can cause critical neurologic issues.
Our experience with this first reported case of ISCM
from pNET suggests that surgical management may be
favorable. Naturally, further case reports are necessary
to grow the evidence base for ISCM from pNET. In the
meantime, however, we expect that an immediate surgical
approach can increase the chance of restoring neurologic deficits and improve quality of life for patients with
ISCM and pNET.

COMMENTS
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Case characteristics

A 45-year-old man with pancreatic neuroendocrine tumor (pNET) visited the
emergency room, presenting with voiding difficulty and right leg weakness.

Clinical diagnosis

According to the British Medical Council grading system, the motor power of the
right leg was grade Ⅲ and the motor power of the left leg was grade Ⅴ.

Differential diagnosis

Spinal cord compression of pNET, spine metastasis of malignant tumor.

Laboratory diagnosis

His vital signs were normal, including a blood pressure of 100/70 mmHg, a
pulse rate of 105/min, a respiratory rate of 18/min, and a body temperature of
36.4 ℃. Blood tests showed a leukocyte count of 6800/μL, an absolute neutrophil count of 6430/μL (segmented neutrophil, 95.3%), 9.7 g/dL hemoglobin,
a platelet count of 131000/μL, 4.7 mg/dL total bilirubin, 250 IU/L aspartate
aminotransferase, 304 IU/L alanine aminotransferase, 1855 IU/L alkaline phosphatase, 35.0 mg/dL blood urea nitrogen, and 1.5 mg/dL creatinine.

Imaging diagnosis

In a magnetic resonance imaging of the spine, a 5.9 mm × 5.3 mm × 14.8 mm
intramedullary spinal cord metastasis (ISCM) was found at the T10/11 level.

Pathological diagnosis

Biopsy tissue from the surgical excision showed positivity for CD56, chromogranin, and synaptophysin, and the Ki67 index was 50%. These findings were
consistent with an high grade neuroendocrine tumor, indicating that the tumor
was a metastasis from pNET.

Treatment

A gross total removal of the metastatic intramedullary tumor at the T10/T11
level was performed and sequential chemotherapy was continued.

Related reports

To date, there have been no reports of ISCM from NET (including pNET and
midgut NET) and no studies have discussed the optimal treatment for such
cases.

Term explanation

ISCM is one of the rarest clinical features of cases of cancers that involve the
central nervous system.

Experiences and lessons

Although ISCM is a rare complication, it is an important clinical entity that can
cause critical neurologic issues. The authors’ experience with this first reported
case of ISCM from pNET suggests that surgical management may be favorable.

Peer review

The authors have described the first case of ISCM from a pNET. This is interesting case report describing a new association and suggesting a surgical approach for ISCM.
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Rare pancreas tumor mimicking adenocarcinoma:
Extramedullary plasmacytoma
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tion should be the first choice for histological evaluation
when pancreatic plasmacytoma is suspected. Ideally,
the pathology would be performed at the same site as
endosonographic biopsy.
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Core tip: The rare condition extramedullary plasmacytoma involves the gastrointestinal tract, usually liver,
in approximately 10% of cases. A role for the pancreas
is particularly rare. Pancreatic tumors can be identified
radiologically, although it is impossible to discriminate
between extramedullary plasmacytoma and adenocarcinoma. The use of endosonographic fine needle aspiration to acquire a histological sample from the pancreatic mass to confirm diagnosis is feasible and informative
even in the presence of inoperable mass image.

Abstract
Original sources: Akyuz F, Şahin D, Akyuz U, Vatansever S.
Rare pancreas tumor mimicking adenocarcinoma: Extramedullary
plasmacytoma. World J Gastrointest Endosc 2014; 6(3): 99-100
Available from: URL: http://www.wjgnet.com/1948-5190/full/
v6/i3/99.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i3.99

Neoplastic proliferation of plasma cells is called plasma
cell dyscrasias, and these neoplasms can present as a
solitary neoplasm or multiple myeloma. Extramedullary
plasmacytoma, in particular pancreatic plasmacytoma,
is a rare manifestation of multiple myeloma. Although
computerized tomography is useful for the diagnosis
of extramedullary plasmacytoma, there are no specific
radiologic markers that distinguish it from adenocarcinoma. Histological confirmation by biopsy is necessary
for accurate diagnosis and management of the tumor.
Endosonography is the most sensitive method for the
diagnosis of pancreatic tumors, and the use of fine
needle aspiration by endosonography is associated with
a lower risk for malignant seeding and complications.
Here, we report a case of pancreatic plasmacytoma in
newly identified multiple myeloma as diagnosed by endosonography. Endosonography is a reliable and rapid
method for the diagnosis of extramedullary plasmacytoma. Therefore, endosonographic fine needle aspira-
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INTRODUCTION
An uncommon manifestation of multiple myeloma is
extramedullary plasmacytoma. It is generally localized to
nasal fossa and rarely involves the pancreas. On imaging,
such a pancreatic mass may mimic adenocarcinoma[1,2].

CASE REPORT
We present here a case of a 64-year-old man who was referred to our endoscopy unit for endosonographic (EUS)
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A

B

Figure 1 Endosonographic view of mass.

fine needle aspiration (FNA) for a pancreatic mass.

DISCUSSION
EUS (Fujinon, Tokyo, Japan) revealed a 3 cm heterogeneous focal mass in the head of the pancreas (Figure
1). Neoplastic cells were detected by FNA (22 G; Cook
Endoscopy, Winston-Salem, NC, United States), and
plasmacytoma was diagnosed by the cytopathologist
(Figure 2). Since plasmacytoma features are nonspecific
on EUS and resemble other neoplasms including adenocarcinoma, plasmacytoma should be included in the
differential diagnosis of a pancreatic mass, especially in
advanced stage multiple myeloma patients. EUS-FNA
is a fast and reliable technique for the diagnosis of plasmacytoma.

Figure 2 Cytopathologic findings of pancreatic mass obtained by endosonographic fine needle aspiration. A: Neoplasic plasmacytoid cells, mitose
in the middle (× 100, Papa-nikolaou stain); B: Neoplasic plasmacytoid cells (×
100, May-Grunwald-Giemsa).
myeloma patients.

Experiences and lessons

An uncommon manifestation of multiple myeloma is extramedullary plasmacytoma. It is generally localized to nasal fossa and rarely involves the pancreas.

COMMENTS
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Treatment

Case characteristics

EUS-FNA is a fast and reliable technique for the diagnosis of plasmacytoma.

a 64-year-old man who was referred to our endoscopy unit.

Peer review

Clinical diagnosis

As mentioned in this study, extramedullary plasmacytoma is a rare presentation
of multiple myeloma. So it had innovative significance for this study to report a
pancreatic plasmacytoma diagnosed by EUS-FNA.

endosonographic (EUS) fine needle aspiration (FNA) for a pancreatic mass.

Differential diagnosis

plasmacytoma features are nonspecific on EUS.

Imaging diagnosis
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Core tip: Adenosquamous carcinoma rarely occurs in
the pancreas, and is characterized by the presence of
cellular components from both duct adenocarcinoma
and squamous carcinoma.
Original sources: Lu BC, Wang C, Yu JH, Shen ZH, Yang JH.
A huge adenosquamous carcinoma of the pancreas with sarcomatoid change: An unusual case report. World J Gastroenterol
2014; 20(43): 16381-16386 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i43/16381.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i43.16381

INTRODUCTION
Adenosquamous carcinoma always arises in organs that
are predilection sites for adenocarcinoma, such as the
gastrointestinal tract and uterus, or for squamous carcinoma, such as the esophagus and vagina[1]. Adenocarcinoma is the most common histopathology of pancreatic
cancer, adenosquamous carcinoma also occur in the
pancreas, making up only approximately 1%-4% of all
pancreatic exocrine malignancies, including specimens
from autopsy and clinical surgery[2,3]. As in other organs,
pancreatic adenosquamous carcinoma is characterized
by the presence of cellular components from both duct
adenocarcinoma and squamous carcinoma. When a third
cellular component is found, can the tumor still be defined as adenocarcinoma and squamous carcinoma?
Epithelial-mesenchymal transition (EMT), a transition between different phenotypes, is regarded as essential process in tumor progression[4]. When EMT occurs,
epithelial tumor cells lose their restricted phenotypes,
concomitant with the loss of epithelial characteristics
and the acquisition of motile behavior. These changes,

Abstract
Adenosquamous carcinoma rarely occurs in the pancreas, and is characterized by the presence of cellular components from both duct adenocarcinoma and
squamous carcinoma. Here, we describe a rare case of
pancreatic adenosquamous carcinoma with sarcomatous change. Immunohistochemistry showed that the
sarcomatous lesion lost the epithelial marker and aberrantly expressed of acquired mesenchymal markers,
which indicated that this special histological phenotype
may be attributed to epithelial-mesenchymal transition.
This case also indicated that a routine radical surgery
without aggressive treatment strategies was still appropriate for adenosquamous carcinoma of the pancreas
with sarcomatoid change.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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which contribute to the transition from an epithelial morphology towards a more mesenchymal fibroblastic (e.g.,
sarcomatoid) phenotype, have been reported to occur
in some special tumors, such as cholangiocarcinomas[5];
this change is also defined as sarcomatous change[6]. For
many carcinomas, such as breast carcinoma and cholangiocarcinomas, EMT always comes with a poor prognosis, because it promotes the process of cancer invasion,
metastasis and resistance to chemotherapy[7-9].
Three different cellular components synchronously
arise in the lesion of carcinoma has been reported in other organs, including thymus, esophagus, and stomach[10-12],
however, the similar neoplasm has not been reported. In
this report, we describe a case of huge pancreatic adenosquamous carcinoma with sarcomatous change. This case
indicated that a routine radical surgery without aggressive treatment strategies was still appropriate for adenosquamous carcinoma of the pancreas with sarcomatoid
change.

On surgical exploration, the left upper quadrant of
the abdomen was full of the solid-cystic neoplasm, and a
small volume of ascites was present. The mass measured
16 cm × 18 cm, and it invaded and displaced the surrounding organs, including the gastric fundus, the entire
spleen, and the tail of the pancreas. Celiac artery and
superior mesenteric artery (Figure 1A) were displaced but
without involvement, however, splenic artery had been
enclosed by the mass. Approximately 2500 mL of dull
red liquid was extracted from the solid-cystic mass, and a
frozen section of the capsule wall was read as a “malignant
tumor” arising from the pancreas. We performed an en
bloc resection of the distal pancreatic tumor, including
the neoplasm, tail of the pancreas, fundus of the stomach, spleen, and peripheral lymph nodes (Figure 1C). Surgical margins were negative.
Pathological examination by Image-pro Plus 5.1
identified three different cellular components within the
lesion. One component showed irregularity, glands, and
tracts typical of a carcinoma (Figure 1D); another part of
the lesion was characterized by clumps and streaks, with
keratin pearls and intercellular desmosomes (Figure 1E).
The final cellular component consisted of spindle cells,
with multiplicative division of the nuclei and an immature appearance (Figure 1F). The principal pathologic diagnosis for the pancreatic neoplasm was adenosquamous
carcinoma of the pancreas. In the extrapancreatic lesion,
invasive squamous carcinoma appeared in the gastric
wall, sarcomatoid change arose in the lymph nodes, and
squamous carcinoma with sarcomatoid change arose on
the spleen. Lymphatic invasion occurred in 12 of the 12
nodes around the splenic hilum, 3 of 5 nodes around the
pancreas, 1 of 2 nodes adjacent to mesenteric vessels,
and 1 of 3 nodes around the celiac trunk. On immunohistochemistry (IHC), E-cadherin and CA 19-9 were
positive in the lesions containing cellular components of
squamous carcinoma, vimentin was positive in the sarcomatoid lesions, and cytokeratin 7 (CK7) was positive
in all lesions (Table 1 and Figure 2). The patient had an
uneventful recovery and left the hospital 10 d after the
operation; she received traditional Chinese medicine and
thymosin as post-discharge treatment. Five months later,
multiple metastases were found in the left upper quadrant
and the liver. However, the patient was alive and selfsufficient as of this writing.

CASE REPORT
A 58-year-old woman was hospitalized with a 2-wk history of epigastric fullness and poor appetite on July 26,
2013. She did not complain of jaundice, vomiting, fever,
or weight loss. Three years previously, the patient had
undergone left lateral hepatic lobectomy and common
bile duct exploration for left hepatolithiasis and choledocholithiasis. At that time, no pancreatic neoplasia was
found on a contrast-enhanced computed tomography
(CECT) scan of the abdomen. On examination at our
hospital, a 12 cm × 10 cm mass with obscure boundaries, a smooth surface, and poor mobility was palpated.
No other remarkable findings were detected on physical
examination except for slight tenderness in the left and
right upper quadrants. Laboratory tests showed a white
blood cell count of 12.2 × 109/L, a C-reactive protein
level of 188 mg/L (normal value, 0-8 mg/L), carcinoma
antigen 19-9 (CA 19-9) of 3630 U/mL (normal value,
0-37 U/mL), carcinoma antigen 125 of 645 U/mL (normal value, 0-35 U/mL), carcino embryonic antigen of
7.43 ng/mL (normal value, 0-10 ng/mL), and squamous
cell carcinoma antigen of 2.5 ng/mL (normal value, 0-2.5
ng/mL). Other routine tests were normal, including liver
function analysis, bilirubin, amylase, and blood glucose. A
CECT scan of the abdomen showed a huge solid-cystic
neoplasm of 15 cm × 12 cm located amidst the pancreas,
spleen, and stomach. The lesion was well circumscribed
with heterogeneous enhancement, and it displaced the
surrounding organs, including the stomach, spleen, tail
of the pancreas, and left kidney (Figure 1A). Magnetic
resonance imaging showed the lesion to possibly originate from the tail of the pancreas; retroperitoneal lymph
nodes were enlarged, and other findings correlated with
the CECT (Figure 1B). Gastroscopy showed upheaval of
the posterior gastric wall because of pressure from the
mass. The patient was presumptively diagnosed with pancreatic cystadenocarcinoma prior to surgery.
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DISCUSSION
In this case, the neoplasm unexpectedly consisted of
three different histopathological types, including not only
adenocarcinoma and squamous carcinoma but also sarcoma. The question of how this special neoplasm arose
is a significant one. To explore the origin of the three different cellular components, IHC staining was performed.
In a previous study, CK7, a common keratin marker
for gastrointestinal tumors, and CA 19-9, a classical tag
protein for pancreatic tumors, were aberrantly expressed
in adenosquamous carcinoma of the pancreas[13]. Given
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Figure 1 Imaging and pathological diagnosis of the neoplasm. A: Contrast-enhanced computed tomography scan of lesion, arrow: superior mesenteric artery; B:
Magnetic resonance imaging scan of lesion; C: the resected specimen in operation; D-F: Pathological examination identified three different cellular components within
the lesion, including adenocarcinoma (D), squamous carcinoma (E) and sarcomatoid change (F).

Table 1 Cellular components and the results of immunohistochemistry in different organs
Location
Gastric wall
Pancreas
Spleen
Lymph nodes

Cell component

CK7

CA 19-9

E-cadherin

Vim

Squamous carcinoma
Adenosquamous carcinoma with sarcomatous change
Squamous carcinoma
Sarcomatous change
Sarcomatous change

+
+
+
+
+

+
+
+
-

+
+
+
-

+
+

CK7: Cytokeratin 7; CA 19-9: Carcinoma antigen 19-9.

that CK7 was positive in all the different parts of our
patient’s neoplasm and that CA 19-9 was positive in the
adenocarcinoma and squamous cellular components, it
is reasonable that the neoplasm should be defined as adenosquamous carcinoma of the pancreas. However, this
does not answer the question of how the mesenchymal
sarcomatoid lesions arose. In our opinion, EMT is a possible explanation. Loss of the epithelial marker E-cadherin
and aberrant expression of acquired mesenchymal markers (such as vimentin) are important characteristics in the
process of EMT[14]. To verify our hypothesis, IHC was
performed to look for E-cadherin and vimentin expression. Loss of membranous E-cadherin expression and
acquired vimentin expression were observed in tumor
cells of the sarcomatoid lesion, while strong expression
of E-cadherin and negative expression of vimentin were
observed in the adenocarcinoma and squamous carcinoma portions of the lesion (Table 1 and Figure 2). p63,
a central transcription factor is constitutively expressed
at high levels in a variety of epithelial tissues[15], high
expressed in the squamous carcinoma portions of the lesion but low expressed in sarcomatoid lesion (Figure 2I
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and J). Another pathologic characteristic of note was that
the sarcomatous change generally presented as squamous
cellular lesions in sites such as the spleen and lymph
nodes. Overall, these findings indicate that the adenosquamous carcinoma of the pancreas was undergoing a
special development process, which maybe influence the
biological behaviour of the neoplasm.
Adenosquamous carcinoma of the pancreas is associated with high rates of recurrence and metastasis
and carries a poor prognosis, much worse than even that
of pancreatic adenocarcinoma[3,16], which has a reported
median overall survival of no more than 5 mo[2]. Surgery
is still the first-line treatment for adenocarcinoma of the
pancreas, and the median survival can reach 14.4 mo for
R0 resection and 8 mo for R1 resection[17]. Chemoradiotherapy is unable to achieve a similar or better curative effect. In our case, sarcomatoid change arose from adenosquamous carcinoma of the pancreas, which is regarded
as a key step during cancer invasion and metastasis[7], and
has been associated with resistance to chemotherapy and
radiotherapy[8,9]. Given that the particulars of our case
and because the surgical margins were negative, no post-
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Figure 2 Immunohistochemistry of different cellular components within the lesion. A, B: cytokeratin 7 was examined in the lesion of adenocarcinoma (A) and
squamous carcinoma (B); C, D: Carcinoma antigen 19-9 was examined in the lesion of adenocarcinoma (C) and squamous carcinoma (D); E, F: Vimentin was examined in the lesion of adenocarcinoma (E) and sarcomatoid change (F); G, H: E-cadherin was examined in the lesion of adenocarcinoma (G) and sarcomatoid change (H);
I, J: p63 was examined in the lesion of squamous carcinoma (I) and sarcomatoid change (J).

operative chemotherapy or radiotherapy were used except
for traditional Chinese medicine and thymosin. Metastases were found 5 mo after surgery, but the patient was
alive as of this writing. In our opinion, although adenosquamous carcinoma of the pancreas with sarcomatoid
change may indicate a poor prognosis, radical surgery
without following aggressive treatment strategies may be
more appropriate for the rare case.

Experiences and lessons
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DIGESTIVE SYSTEM NEOPLASMS

Pancreatic tuberculosis mimicking pancreatic carcinoma
during anti-tuberculosis therapy: A case report
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Core tip: Pancreatic tuberculosis (TB) is rare in immunocompetent or immunosuppressed hosts. We report a
case of a 40-year-old immunocompetent host with pancreatic TB that mimicked pancreatic head carcinoma
with obstructive jaundice. The patient had previously
been operated on for thoracic TB and was receiving
anti-TB therapy. We report this case to emphasize rare
causes of pancreatic masses and obstructive jaundice,
and to discuss alternate treatments for pancreatic TB.
Original sources: Yang YJ, Li YX, Liu XQ, Yang M, Liu K. Pancreatic tuberculosis mimicking pancreatic carcinoma during antituberculosis therapy: A case report. World J Clin Cases 2014; 2(5):
167-169 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v2/i5/167.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i5.167

Abstract
Pancreatic tuberculosis (TB) is a rare condition, even in
immunocompetent hosts. A case is presented of pancreatic TB that mimicked pancreatic head carcinoma
in a 40-year-old immunocompetent male patient. The
patient was admitted to our hospital after suffering for
nine days from epigastralgia and obstructive jaundice.
Computed tomography revealed a pancreatic mass that
mimicked a pancreatic head carcinoma. The patient
had undergone an operation four months prior for thoracic TB and was undergoing anti-TB therapy. A previous abdominal ultrasound was unremarkable with the
exception of gallbladder steroid deposits. The patient
underwent surgery due to the progressive discomfort of
the upper abdomen and a mass that resembled a pancreatic malignancy. A biopsy of the pancreas and lymph
nodes was performed, revealing TB infection. The patient received a cholecystostomy tube and recovered
after being administered standard anti-TB therapy for
15 mo. This case is reported to emphasize the rare
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INTRODUCTION
Pancreatic tuberculosis (TB) is a rare occurrence in either
immunocompetent or immunosuppressed hosts; human
immunodeficiency virus (HIV)-infected patients only have
a 0.46% incidence[1]. Isolated pancreatic TB is predominantly observed in areas of widespread TB dissemination
such as a military setting. Currently, there are few reports
detailing pancreatic TB cases, and none of the patients
were receiving anti-TB therapies at the time of diagnosis.
Here, a case of pancreatic TB is presented in an immunocompetent host that was receiving anti-TB treatment.
This article highlights the importance of understanding

625

February 8, 2015|Second Edition|

Yang YJ et al . Pancreatic tuberculosis mimicking a carcinoma

Figure 1 Computed tomography of a pancreatic tuberculosis lesion. Computed tomography revealed a necrotic and calcified cystic lesion (white arrows)
with well-defined margins in the head of the pancreas; the lesion mimicked
pancreatic head carcinoma.

Figure 2 Histopathology of lymph node biopsies. Ziehl-Neelsen staining
of a lymph node biopsy from the pancreatic region revealed granulomatous
inflammation with necrosis and acid-fast bacilli (black arrow; magnification ×
400).

this rare disease as a cause of pancreatic masses and obstructive jaundice.

the lower lobes of both lungs. As the patient had a medical history of TB, the abdominal ultrasound taken four
months prior was reexamined, but found to be unremarkable with the exception of steroid deposits in the gallbladder. Progressive discomfort in the patient’s upper abdomen and the identification of a potential malignancy via
CT led to the decision to operate and perform a biopsy.
Caseous necrosis and lymphadenectasis was observed during the biopsy procedure. Subsequently, a
cholecystostomy tube was placed. Samples from the
lymph nodes and biopsies of the mass were obtained
for histopathologic examination. Ziehl-Neelsen staining revealed caseous granulomatous inflammation and
necrosis with acid-fast bacilli (Figure 2). The presence of
Mycobacterium tuberculosis DNA was confirmed within the
biopsy samples by polymerase chain reaction (PCR). The
patient was therefore administered the standard anti-TB
therapy of 300 mg/d isoniazid, 600 mg/d rifampicin, 1.5
g/d pyrazinamide, and 750 mg/d ethambutol for nine
months followed by six months of 300 mg/d isoniazid,
600 mg/d rifampicin, and 1.5 g/d pyrazinamide. The patient recovered quickly and was without abdominal pain
during the 15 mo of treatment.

CASE REPORT
In July 2012, a 40-year-old male patient was admitted to
our hospital after suffering from epigastralgia and jaundice for nine days. Upon eating, the patient complained
of nausea and a worsening pain that radiated to his back.
An abdominal examination revealed sensitivity in the upper abdomen without hepatosplenomegaly or ascites. The
patient’s medical history revealed that he had been previously diagnosed with thoracic TB and had undergone an
operation for a thoracic abscess four months prior. Since
his diagnosis, the patient was treated with a multi-drug
anti-TB regimen that included 300 mg/d isoniazid, 600
mg/d rifampicin, and 750 mg/d ethambutol.
The patient did not present with signs of any immunosuppressive diseases and a serological test for HIV was
negative. Laboratory tests revealed the following: 9.75 ×
109 white blood cells (WBC)/L [reference range (RR): 4.0
- 10.0 × 109 WBC/L], 30.5 μmol/L total bilirubin (RR:
5.0 - 28.0 μmol/L), 24.5 μmol/L direct bilirubin (RR: <
8.8 μmol/L), 135 U/L alanine aminotransferase (RR: <
55 U/L), 64 U/L aspartate aminotransferase (RR: < 46
U/L), 715 U/L gamma glutamyl transpeptidase (RR: 6
- 46 U/L), 335 U/L alkaline phosphatase (RR: 47 - 138
U/L), and 66.84 U/mL carbohydrate antigen 199 (RR: <
22 U/mL).
Computed tomography (CT) revealed a soft tissue
shadow in the head of the pancreas. The lesion, which
was necrotic and calcified, measured 5.6 cm × 4.2 cm and
mimicked a pancreatic head carcinoma. CT images also
revealed upstream biliary dilatation and multiple lymphadenopathies surrounding the head of pancreas, the vena
cava and the liver artery. The celiac trunk and descending
part of duodenum could not be clearly identified in the
lesion, suggesting that the above areas were involved. A
pancreatic neoplasm with multiple lymph node metastases
was suspected after CT (Figure 1). A chest CT revealed
small nodes in the superior lobe of the left lung and in
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DISCUSSION
Pancreatic TB is extremely rare, even in immunocompromised hosts, and this rarity is attributed to the resistance
provided by the pancreatic enzymes[1,2]. Despite its rarity,
pancreatic TB can occur even when patients are undergoing the standard anti-TB drug (ATD) regimen, as was
demonstrated by the case reported here. A diverse spectrum of symptoms can arise during pancreatic TB, ranging from abdominal discomfort, obstructive jaundice, fever, loss of appetite or nausea, to night sweats and weight
loss[3,4]. Imaging of the pancreas by ultrasound or CT has
demonstrated that pancreatic TB can mimic a pancreatic
neoplasm[4-6]. When this is the case, pancreatic head carcinoma must also be considered during the operation. We
report the present case to emphasize alternate, though
more rare, causes of pancreatic masses and obstructive

626

February 8, 2015|Second Edition|

Yang YJ et al . Pancreatic tuberculosis mimicking a carcinoma
cecum), liver, spleen, and lymph nodes. Pancreatic TB is extremely rare, likely
due to resistance provided by pancreatic enzymes, and may occur as a result of
bacterial dissemination from lymph nodes in the area. Pancreatic TB is often confused with pancreatic malignancy in clinical and radiological examinations.

jaundice.
According to the literature, endoscopic ultrasoundguided fine needle aspiration biopsy (FNAB) and a PCRbased approach are recommended for pancreatic TB
diagnosis[7-9]. However, FNAB is not always employed
due to the increased risk for pancreatitis and tumor dissemination. Thus, an operation with an incisional biopsy
represents a more specific diagnostic modality and an effective therapy for pancreatic abscesses. Current literature
also promotes the use of standard ATD therapy for six
to twelve months as an effective strategy to treat pancreatic TB in a majority of cases[1,2,7,10]. As pancreatic TB can
occur during treatment, however, ATD may be an insufficient therapy for patients. In the present case, we feel
that an operation accompanied by cholecystostomy tube
placement aided in treating the patient.
In conclusion, the case report emphasizes a rare cause
of pancreatic mass and obstructive jaundice, and shows
that an operation and tube cholecystostomy in combination with ATD therapy are an effective treatment for
pancreatic TB.

Term explanation

TB is a disease caused by Mycobacterium tuberculosis bacteria. While the bacteria
predominantly affect the lungs, they can also damage other parts of the body.
Pancreatic TB occurs when these bacteria affect the pancreas. Pancreatic TB
is extremely rare and can mimic a carcinoma, lymphoma or cystic neoplasia.

Experiences and lessons

This case report highlights pancreatic TB as a rare cause of pancreatic masses
and obstructive jaundice that can mimic pancreatic head carcinoma and be
treated via tube cholecystostomy in combination with anti-TB therapy.

Peer review

This article presented with the case report of a pancreatic TB which mimicking
pancreatic head carcinoma in an immunocompetent host. After anti-tuberculin
therapy, the patient recovered soon. This report is interesting and informative that provides useful information of rare disease as a cause of pancreatic
masses and obstructive jaundice.
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carcinoma in a remnant pancreas
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Mucin5AC, α1-antitrypsin (α-AT) and carcinoembryonic antigen (CEA) were detected in the tumor cells
by immunohistochemistry. In the resected head of the
pancreas, the tumor was composed of both acinar and
ductal elements with a mottled pattern. The proportions of each element were approximately 40% and
60%, respectively. Strongly positive α-AT cells were
detected in the acinar element. Some tumor cells were
also CEA positive. However, the staining for synaptophysin and chromogranin A was negative in the tumor
cells. Ultimately, we diagnosed the tumor as a recurrence of mixed acinar-ductal carcinoma in the remnant
pancreas. In conclusion, we report here a rare case of
repeated pancreatic resection for multicentric lesions
of mixed acinar-ductal carcinoma of the pancreas.
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Core tip: We report a rare case of multicentric mixed
acinar-ductal carcinoma lesions of the pancreas. The
patient lived for 39 mo after the first operation without
a second recurrence.

Abstract
In October 2009, a 71-year-old female was diagnosed
with a cystic tumor in the tail of the pancreas with an
irregular dilatation of the main pancreatic duct in the
body and tail of the pancreas. A distal pancreatectomy
with splenectomy, and partial resection of the duodenum, jejunum and transverse colon was performed.
In March 2011, a follow-up computed tomography
scan showed a low density mass at the head of the
remnant pancreas. We diagnosed it as a recurrence
of the tumor and performed a total pancreatectomy
for the remnant pancreas. In the histological evaluation of the resected specimen of the distal pancreas,
the neoplastic cells formed an acinar and papillary
structure that extended into the main pancreatic duct.
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INTRODUCTION
Although several cases of mixed acinar-endocrine carcinoma of the pancreas, which is composed of both
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Figure 1 Diagnostic imaging before the first operation. A: Computed tomography showed a low density area (approximately 6 cm) in the pancreas tail (arrow); B: Positron emission tomography-computed tomography showed abnormal
uptake of fluorodeoxy glucose (asterisk) in the low density area observed on
computed tomography; C: Endoscopic retrograde cholangiopancreatography
showed irregular dilatation of the main pancreatic duct in the body and tail.

Figure 2 Diagnostic imaging before the second operation. A: Computed
tomography showed a low density area at the uncus of the pancreas (arrow); B:
Endoscopic ultrasound showed a 3 cm hypoechoic mass (asterisk) at the main
pancreatic duct near the common bile duct (arrowhead); C: Endoscopic retrograde cholangiopancreatography showed the presence of inferior common bile
duct stenosis.

acinar and endocrine tumor cells, have been reported[1],
there have only been a few cases of resected mixed acinar-ductal carcinoma worldwide. According to the World
Health Organization (WHO) classification, mixed acinarductal carcinoma is considered to be a sub-class of acinar cell neoplasms[2]. Mixed acinar-ductal carcinoma is
defined in cases where greater than 25% of the tumor
exhibits acinar and ductal elements in the pathological
findings. Mixed acinar-ductal carcinoma usually exhibits
an aggressive behavior, and it has a poor prognosis[3].
Herein we report a case of repeat pancreatectomy
for multicentric lesions diagnosed as mixed acinar-ductal
carcinoma, discuss the clinicopathological features, and
present a review of the literature.

(ERCP) revealed irregular dilatation of the main pancreatic duct in the body and tail of the pancreas (Figure
1C). We diagnosed the patient with intraductal papillary
mucinous neoplasms. During the operation, we found
that the pancreas tumor was adhered to the duodenum,
jejunum and transverse colon. We did not want to peel
away the tumor, so we performed a distal pancreatectomy with splenectomy and partial resections of the
duodenum, jejunum and transverse colon.
In March 2011 (15 mo after the first operation), the
patient had did not exhibit any symptoms, but a followup CT examination showed a low density area at the uniciate process of the pancreas (Figure 2A). FDG/PETCT revealed intense FDG uptake in the same region (data
not shown). An endoscopic ultrasound examination
showed a hypo-echoic lesion in the uniciate process of
the pancreas that was approximately 3 cm in diameter,
and this tumor compressed the inferior common bile
duct (Figure 2B). ERCP revealed the presence of inferior common bile duct stenosis, and adenocarcinoma
was suggested by a biopsy of the tumor lesion (Figure
2C). Based on these findings, we suspected a recurrence
of mixed-acinar ductal carcinoma. Total resection of
the remnant pancreas was performed. The patient was
discharged successful on postoperative day 32. She re-

CASE REPORT
Clinical features
A 71-year-old female presented with epigastric pain in
October 2009. Abdominal computed tomography (CT)
showed a cystic lesion with a solid component in the
tail of the pancreas (Figure 1A) and positron emission
tomography-CT (PET-CT) showed intense fluorodeoxy glucose (FDG) uptake at the solid lesion (Figure
1B). Endoscopic retrograde cholangiopancreatography
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A

mor in the head of the pancreas (Figure 5A). Acinar-like
structures and papillary growths were observed, with a
mottled pattern were observed(Figure 5B). Some regions
of the tumor had a papillary growth pattern (Figure 5C).
Some of the tumor cells with mild atypia showed
poor mucus production with eosinophilic cytoplasm.
The tumor exhibited a papillary proliferation pattern,
with delicate fibervascular stroma and acinar-like structure pattern in some regions (Figure 5D). The tumor exhibited an almost solid growth, and the glandular lumen
was unclear. We detected abundant mitotic figures in the
tumor. In the microscopic findings, approximately 40%
of the tumor had an acinar-like structure, and 60% of it
exhibited a papillary growth pattern. There was intense
α-AT staining in the acinar-like part of the tumor. MUC5AC was not detected. Mild positive staining for mucin1 and CEA was observed (Figure 6). The staining for
synaptophysin A and chromogranin were negative (data
not shown). The tumor showed both an acinar-like and
papillary growth pattern in the main pancreatic duct. As
a result, we diagnosed the tumor as a mixed acinar-ductal
carcinoma in the remnant pancreas. A total of 7 lymph
nodes were extracted, but metastasis was not detected.

B

Figure 3 The resected specimen and pathological findings from the first
operation. A: The resected specimen had a cystic lesion with a solid component; B: HE staining showed a mucus-type epithelium with an extension of
intraductal papillary growth of the tumor cells. Scarce mucus-producing cells
were also present (HE, × 40).

mained alive 21 mo after the second operation and had
no recurrence.
Gross and pathological findings
During the distal pancreatectomy, a cystic lesion that was
7.2 cm in diameter with a partial solid component was
noted in the specimen (Figure 3A). Hematoxylin and
eosin (HE) staining showed both papillary and acinarlike structures in the solid component that extended into
the main and the branch pancreatic duct (Figure 3B). In
the former region, cube-shaped or high columnar cells
exhibiting with mucin production formed the papillary
structure resembling intraductal papillary neoplasms.
Acinar-like structures were also observed in certain areas. No malignant cells were detected in the proximal
stump of the pancreas. The tumor was localized to the
pancreas without invasion into the duodenum, jejunum or, colon. We used an EnVision™ FLEX system
for immunostaining. We assessed the ductal and acinar
elements using immunohistochemistry. The results
showed, positive staining for α1-antitrypsin (α-AT) and
carcinoembryonic antigen (CEA). The gastrointestinal
element was negative for mucin 2 (MUC2). Mucin 5AC
(MUC5AC) was minimally detected in the tumor cells;
however the we thought intraductal papillary mucinous
neoplasm was negative (Figure 4). The islet element was
negative for synaptophysin and chromogranin A (data
not shown). Based on these histological findings, we diagnosed the tumor as a mixed acinar-ductal carcinoma.
Extended papillary growth outside the cystic lesion was
also observed. A total of 8 lymph nodes were extracted,
but no metastasis of the resected lymph nodes was detected. The pathological stage was Ⅲb (T3N0M0) based
on the 7th edition criteria of the Union for International
Center Control[4].
The specimen taken during the second operation revealed another tumor approximately 3 cm in diameter tu-
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DISCUSSION
Combined acinar and ductal phenotype carcinoma of
the pancreas is very rare[5-7]. The WHO classification categorizes mixed acinar-ductal pancreatic carcinoma as a
sub-class of acinar cell neoplasms[2]. Mixed carcinomas
of the pancreas have distinctive histological features
suggesting more than one line of differentiation. Mixed
acinar-ductal carcinomas are defined as those in which
at least 25 percent of the neoplastic cells show an acinar
and ductal line of differentiation[2,8].
Stelow et al[3] reported a study of 11 cases of mixed
acinar-ductal carcinoma. In their report, all cases showed
significant evidence of acinar and ductal differentiation that were, estimated to include at least 25% of the
neoplastic cells. In the present case, acinar differentiation was shown to involve 40% of the tumor, with the
remaining portion exhibiting ductal differentiation during the second operation. All but one of the carcinomas
showed predominantly acinar differentiation, based on
routine histological and immunohistochemical analyses[3]. The 18 previously reported cases of mixed-acinar
ductal carcinoma in the English and Japanese literatures
are summarized in Table 1[3,9-11]. In five cases, the tumors
were present in the tail of the pancreas, while in the remaining cases, the tumors were located in the head of
the pancreas (the tumor diameters ranged from 35-72
mm). With regard to treatment, only one case received
radiotherapy, and the other cases underwent surgical
resection. There were no reports of a recurrence of the
tumor or additional resection of the remnant pancreas.
Kobayashi et al[12] reported an intraductal growth of
tumor cells into the main pancreatic duct with acinar
endocrine carcinomas. For this reason, it is possible that
mixed acinar and ductal phenotype carcinoma is biologi-
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Figure 4 Immunohistochemical and pathological findings from the first operation. A: α1-antitrypsin (× 100): regions of both strongly positive and weakly positive cells were present; B: Mucin5AC (× 100): only part of the tumor was positive; C: Carcinoembryonic antigen (× 100): a portion of the tumor was positive; D: Alcian
blue (× 100): staining was positive in the region with poor mucus production.

A

B

C

D

Figure 5 The resected specimen and pathological findings from the second operation. A: The resected specimen from the second operation showed a 3 cm
solid mass in the head of the pancreas; B: There was a region with acinar-like structures (bottom right) that showed papillary growth (upper left) (HE, × 40); C: Dysplastic cells with poor mucus production exhibited papillary proliferation (HE, × 200); D: Acinar structures and cell division were observed (HE, × 400).

cally more closely related to acinar cell carcinoma than
to pancreatic duct carcinoma. Five of the previously
reported cases had a “mucinous acinar cell carcinoma”
pattern that, which is characterized by the production
of mucin in the acinar cell carcinoma. Six cases were

WCCR|www.wjgnet.com

reported to exhibit a “combined acinar ductal” pattern
which finds mottled component of acinar cell carcinoma
and ductal carcinoma. Our case was a “mucinous acinar
cell carcinoma” at the first operation and a “combined
acinar ductal carcinoma” at the second operation [3].
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Figure 6 Immunohistochemical and pathological findings from the second operation. A: α1-antitrypsin (× 40): the acinar structure in the lower right area was
strongly positive; B: Mucin5AC (× 40): only a small part of the tumor was positively stained; C: Carcinoembryonic antigen (× 40): only a portion of the area was positively stained; D: Mucin1 (× 40): some positive staining was observed.

Table 1 The 18 previously reported cases of mixed-acinar ductal carcinoma in the English and Japanese literatures
Case

Age

Sex

Symptoms at presentation

Size

Location

Treatment

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16 (J)
17 (J)
18

74
75
73
74
70
77
77
52
76
79
69
71
51
51
85
63
63
71

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

Painless jaundice
Weight loss and diarrhea
Not available
Weight loss and diarrhea
Pain
Weight loss
Weight loss and pain
Pain
Painless jaundice
Painless jaundice
Painless jaundice
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Abdominal pain
Worsening of diabetes
Epigastric discomfort

31
25
20
40
40
30
37
55
35
34
54
30
30
65
35
72
35

Head
Head
Tail
Head
Head
Head
Head
Head
Head
Head
Head
Head
Tail
Tail
Tail
Head
Head
Tail
Head

RTx, CTx
RTx, CTx
RTx, CTx
RTx, CTx
RTx, Rdx
Rdx
RTx
RTx, CTx
RTx, CTx
RTx, CTx
RTx, CTx
RTx
RTx
RTx
RTx

Follow-up
20
39
52
51
38
9
0.5
12
8
11
36
12
3
4
6
39
8
36

Prognosis

Reference

Alive
Dead
Dead
Dead
Dead
Dead
Dead1
Dead
Dead
Alive
Alive
Dead
Dead
Dead
Dead
Alive
Dead
Alive2

[3]
[3]
[3]
[3]
[3]
[3]
[3]
[3]
[3]
[3]
[3]
[10]
[10]
[10]
[10]
[11]
[12]

1

Deceased due to a post operative complication; 2Recurrence in the remnant pancreas 18 mo after the first operation. J: Japanese article; M: Male; F: Female;
RTx: Resection; Rdx: Radiation; CTx: Chemotherapy; -: Not mentioned.

Mucin production was observed in all cases, with a high
positive rate of immunostaining for MUC1 and CEA
that, was useful in the diagnosis. This was also the case
consistent with our patient. The clinical course was
considered to be aggressive, and seven of the previous
patients died at a mean of 29 mo after the operation[3].

WCCR|www.wjgnet.com

However, our patinet remained alive without recurrence
39 mo after the first operation.
Our patient underwent repeated pancreatectomy due
to a metachronous mixed acinar-ductal carcinoma. A
metachrounous tumor in the remnant pancreas of mixed
acinar-ductal carcinoma has not previously been reported,
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although repeated pancreatectomy for some cases of pancreatic duct carcinoma, intraductal papillary, mucinous tumors and endocrine tumors has[13-18]. There was only one
previous case of a recurrence of acinar carcinoma[14].
In conclusion, we reported a rare case of mixed acinar-ductal carcinoma. The patient developed metachrounous tumors in the remnant pancreas and underwent a
repeated resection. She remained alive 39 mo after the
first operation without a second recurrence.

8
9
10

11
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DIGESTIVE SYSTEM NEOPLASMS

Pancreatic adenocarcinosarcoma of monoclonal origin: A
case report
Hyun Seon Kim, Jin Il Kim, Minyoung Jeong, Jae Hyun Seo, Il Kyu Kim, Dae Young Cheung, Tae-Jung Kim,
Chang Suk Kang
pancreatic adenocarcinoma and a poorly differentiated
sarcoma. To determine if KRAS mutations were present,
we performed a peptide nucleic acid (PNA) clamp PCRbased assay. DNA sequencing by PNA clamp PCR identified a point mutation in codon 12 of exon 2 within KRAS
from both tumor types. Because the KRAS mutation is
observed in both tumor components, our findings support a monoclonal tumor origin followed by subsequent
divergent differentiation into the sarcomatous and carcinomatous tumor populations. After we considered the
patient’s status and the late stage of tumor detection,
gemcitabine chemotherapy was administered.
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Core tip: Pancreatic adenocarcinosarcoma is a very rare
form of cancer. Here, we present a case report of a 77
year-old male with pancreatic adenocarcinosarcoma
and metastasis to the liver. Using peptide nucleic acid
clamp PCR, we identified a mutation in KRAS in both
tumors. These results indicate that both the sarcomatous and carcinomatous components of the tumor likely
arose from a monoclonal origin.

Abstract
Adenocarcinosarcoma, a neoplasm containing both
carcinomatous and sarcomatous components, is a rare
form of a cancer and the pathophysiology is currently
poorly understood. Moreover, definitive treatment guidelines for this disease have not yet been established.
Pancreatic adenocarcinosarcoma is even more rare
and the prognosis is fatal. Here, we report a case of a
77-year-old male with pancreatic adenocarcinosarcoma
and metastasis to the liver. The patient presented at
our hospital with uncontrolled glucose levels and diabetes mellitus. The patient’s laboratory findings were
unremarkable with the exception of elevated carbohydrate antigen 19-9 levels. Biopsies of the tumors in the
pancreas and the liver revealed two types of tumors:
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INTRODUCTION
Adenocarcinosarcoma is a rare form of cancer that is
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Figure 1 Axial pancreas-enhanced computed tomography findings. A: A 2.2 cm low attenuated mass in the pancreas body with diffuse pancreas duct dilatation
(white arrow: pancreatic head mass); B: A 1.3 cm low attenuated hepatic nodule in S5 (black arrow: hepatic mass).

composed of both carcinomatous and sarcomatous
tumor tissues[1,2]. Adenocarcinosarcomas are most frequently observed in the uterus, though they have been
observed in other locations such as the pancreas[3]. Metastasis of pancreatic adenocarcinosarcoma to the liver,
however, is incredibly rare and has been infrequently reported in the literature.
Here, we report a case of pancreatic adenocarcinosarcoma with liver metastasis in a 77 year-old male patient.
Using a peptide nucleic acid (PNA) clamp PCR-based
approach, we tested whether the tumor had a mutation in
the KRAS oncogene. PNA clamp PCR revealed a point
mutation in codon 12 of exon 2 in KRAS in both tumor
components. We also review the current literature regarding this rare form of cancer, including the immunohistopathologic characteristics, clinical features and diagnostic
tools.

es while carbohydrate antigen 19-9 levels were elevated
(160.57 U/ml).
An abdominal computed tomography (CT) scan
performed by our hospital revealed a 2.2 cm mass in the
pancreas with a dilated pancreatic duct (Figure 1A). The
patient was diagnosed with pancreatic cancer. A 1.2 cm
cyst in the uncinate process of the pancreatic head and
body was identified and resembled an intraductal papillary mucinous neoplasm. The abdominal CT also revealed
a 1.3 cm low attenuated hepatic nodule in S5, indicating
that there was hepatic metastasis (Figure 1B). Abnormal
signals from the body of the pancreas were observed
through magnetic resonance imaging (MRI) and confirmed the presence of a tumor (Figure 2A). We did not
observe invasion of the tumors into the superior mesenteric or portal veins. A positron emission tomography CT
only revealed fluorodeoxyglucose uptake at the pancreatic
and liver masses identified by the abdominal CT.
Before beginning treatment, it was first necessary
to distinguish between hepatic metastasis and double
primary cancer from a benign neoplasm. To this end,
we biopsied the liver and pancreatic masses and found
pancreatic adenocarcinosarcoma and metastatic adenocarcinosarcoma. Microscopically, the tumor had dual
characteristics (Figure 3A). The adenomatous portion of
the tumor contained glands and the nuclei were dysmorphic. The sarcomatous portion contained pleomorphic
tumor cells and high cellularity with vesicular and abnormal nuclei (Figure 3B). Because the sarcomatous portion
of the tumor was very poorly differentiated, it was difficult to identify what type of tumor it was initially. The
carcinomatous portion contained ductal adenocarcinoma
cells (Figure 3C). Immunohistochemical staining results
are listed in Table 1. The adenocarcinomatous part had
strong immunoreactivity for pan-cytokeratin (CK), CK-7
and CK-19. The sarcomatous part was positive for panCK (Figure 4A, B) and vimentin (Figure 4C, D).
Using PNA clamp PCR, we analyzed KRAS for mutations from both the sarcomatous and carcinomatous portions of the pancreatic tumor. From both tumor components, we detected a point mutation in codon 12 of exon
2 in the KRAS oncogene (Table 2). The patient received

CASE REPORT
A 77 year-old male patient was admitted to our hospital
for evaluation of a pancreatic mass after complaining
of poorly controlled blood sugar that had developed
more recently. Seven years ago, the patient was diagnosed
with diabetes mellitus (DM). The patient received regular endocrinology evaluations, did not take medications
and presented with normal glycated hemoglobin levels.
Because his fasting glucose levels were measuring higher
than usual over the past two months, the patient was prescribed DM medication and referred for a pancreatic sonogram. After an abdominal sonogram revealed a 2.2 cm
hypoechoic mass in the pancreas, the patient was transferred to our hospital. Aside from the high blood sugar,
the patient had no other symptoms such as abdominal
pain, nausea or vomiting. The patient had no history of
smoking, pancreatitis, significant weight loss or alcohol
use. A physical examination did not reveal any signs of
abdominal tenderness. The patient was hemodynamically
stable and had no palpable abdominal masses. Laboratory
results for aspartate transaminase, alanine transaminase,
total bilirubin, alkaline phosphatase, r-glutamyl transpeptidase and amylase/lipase levels were within normal rang-
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Figure 2 Magnetic resonance imaging findings. A: A T1 weighted magnetic resonance imaging (MRI) revealed a 2.2 cm mild low signal intensity pancreatic body
mass with diffuse distal pancreatic duct dilatation (arrow: hepatic mass in S5); B: An MRI in the arterial phase revealed a 1.3 cm round, peripheral enhanced mass in
S5 of the liver (arrow: pancreatic head mass).

A

B

C

Figure 3 Pancreatic neoplasia biopsy. A: Dual disparate sarcomatous (right) and carcinomatous (left) components of the tumor [hematoxylin and eosin (HE) stain,
× 100); B: Sarcomatous component (HE stain, × 400); C: Carcinomatous component (HE stain, × 200).

single stem cell may give rise to epithelial and mesenchymal progeny. It has also been hypothesized that two different tumors form and invade into each other. The most
recent evidence, however, supports a model where the
tumors arise from a monoclonal origin from a single stem
cell[1]. In the case reported here, both the sarcomatous and
carcinomatous tumor components had the same KRAS
mutation in codon 12 of exon 2[4]. Thus, our data support
the ”combination“ theory, where the sarcomatous and
carcinomatous portions shared a monoclonal origin.
Biopsies of the sarcomatous component showed a
heterogeneous mixture of cell types, with leiomyosarcoma,
osteoclastic giant cells, primitive fibroblastic and mesenchymal characteristics[5,6]. In the current case, it was difficult
to determine what components made up the sarcoma,
in part because the sarcomatous portion was quite small.
Moreover, the sarcomatous portion was too poorly differentiated to be defined by histopathology. Our immunohistochemical analysis demonstrated that the sarcomatous portion strongly expressed vimentin and pan-CK.
Because the incidence of pancreatic adenocarcinosarcoma is so rare, the pathology is still poorly understood.
It has been hypothesized that the prognosis is influenced
based on the sarcoma portion of the tumor; however, we
did not have enough evidence from our case to support
this idea.
In this case report, we present a patient with pancre-

Table 1 Immunohistochemistry markers used in this study
Marker

Tumor component

Pan-CK
CK-7
CK-19
Vimentin
Desmin
CD34
CD117
Actin
AFP

Adenocarcinoma

Sarcoma

Positive
Positive
Positive
Negative
Negative
Negative
Negative
Negative
Negative

Positive
Negative
Negative
Positive
Negative
Negative
Negative
Negative
Negative

CK: cytokeratin; AFP: alpha-fetoprotein.

chemotherapy with gemcitabine, but the tumor did not
change in size in a follow-up abdominal CT.

DISCUSSION
Adenocarcinosarcoma is a rare form of cancer in which
the tumor contains a complex of both carcinomatous and
sarcomatous components. The origin of adenocarcinosarcomas is still controversial. Several histogenetic mechanisms have been attributed to the existence of carcinoma
and sarcoma portions[3]. It may be that an initial carcinoma
subsequently transforms into a sarcoma. Alternatively, a
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Figure 4 Immunohistopathology of the pancreatic tumor. A: A pancreatic biopsy revealed a sarcomatoid component (right) containing mesenchymal tumor cells
and a carcinomatous component that gave rise to tumor glands (left) [pan-cytokeratin (CK) staining, × 40]; B: The sarcomatoid component from the liver was also
positive for pan-CK (× 400); C: In the pancreatic biopsy, the sarcomatous component stained positive for vimentin (right) while the adenomatous component was
negative for vimentin (left) (× 40); D: The sarcomatoid component from the liver stained positive for vimentin (× 400).

Table 2 Mutation in codon 12 of exon 2 in KRAS
Ct
Non-PNA

KRAS 12

The sarcomatous portions of the pancreatic tumor
T1
27.05
29.65
Control
25.22
37.59
Standard Ct
35.00
Result
KRAS codon 12 mutation
The carcinomatous portions of the pancreatic tumor
T2
24.96
27.50
Control
25.22
37.59
Standard Ct
35.00
Result
KRAS codon 12 mutation

∆Ct-2

∆Ct-1

KRAS 13

KRAS 12

KRAS 13

KRAS 12

KRAS 13

38.00
39.25
36.00

2.61
-

10.95
-

5.35
-

-2.00
-

38.00
39.25
36.00

2.54
-

13.04
-

7.50
-

-2.00
-

A mutation was identified if the ∆Ct-1 ≥ 2.0, meaning the mutated DNA sequences were amplified at least two cycles earlier than wildtype; If 0 ≤ ∆Ct-1 ≤
2.0, ∆Ct-2 must be ≤ 6; The ∆Ct is the beginning value of sample amplification; The standard Ct designates the value where the wildtype sample began to
amplify; ∆Ct-1 = Standard Ct – Sample Ct; and ∆Ct-2 = Sample Ct – Non-PNA Ct. Ct: threshold cycle; PNA: peptide nucleic acid.

atic adenocarcinosarcoma with metastasis to the liver. Because this form of cancer is rare, little information for diagnosis or treatment exists in the literature. In contrast to
the cases previously reported, we obtained biopsies prior
to pancreaticoduodenectomy and liver lobectomy surgical
procedures. In another case report describing a patient
with pancreatic adenocarcinosarcoma and liver metastasis,
the patient underwent pancreaticoduodenectomy and hepatic lobectomy, but subsequently died two months after
surgery due to multi-organ failure[7]. Thus, the recommendations for treatment or appropriate surgical approaches
in this type of cancer are still lacking. Treatment should
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therefore be determined on a case-by-case basis. The biopsies in the present case were performed prior to surgery
for several reasons. Primarily, it was to determine whether
resectability would be feasible. A single liver mass could
be a benign nodule, a double primary cancer or a hepatic
cell carcinoma with pancreatic metastasis, although this
option was less likely[8]. If the liver mass was benign or a
double primary cancer, a surgical approach would be warranted. Because, however, the mass was a liver metastasis,
the patient was given gemcitabine chemotherapy given the
poor prognosis and late stage of diagnosis.
In other cases of adenocarcinosarcoma, patients com-
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report came from a monoclonal origin.

plained of epigastric pain, a palpable abdominal mass,
anemia, nausea with vomiting etc. In the present case, the
patient only presented with poorly controlled blood sugar, a known feature of pancreatic cancer. This represents
the first case where the earliest symptom of pancreatic
adenocarcinosarcoma was poorly controlled blood sugar.
In conclusion, we present the first case, to the best of
our knowledge, of pancreatic adenocarcinosarcoma reported in the gastrointestinal field. Analysis of the KRAS
sequence identified the same mutation in both the sarcoma and carcinoma components of the tumor, supporting
a monoclonal origin for the tumor.

Peer review

Here, the authors report a rare case of pancreatic adenocarcinosarcoma with
metastasis to the liver. Due to the poor prognosis and late stage of diagnosis,
the patient was administered gemcitabine chemotherapy. This article is clinically relevant and offers new information on diagnosing and treating a rare form
of pancreatic cancer.
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Core tip: We reported a case of 46-year-old women
presented with chronic intermittent abdominal pain
without jaundice. Endoscopic retrograde cholangiopancreaticography revealed pancreatobiliary maljunction.
Radical cholecystectomy with pancreatoduodenectomy
was performed. Pathological report showed gallbladder
cancer synchronous with pancreatic head cancer. In the
pancreatobiliary maljunction with pancreatobiliary reflux condition double primary cancer of pancreatobiliary
system should be kept in mind.
Original sources: Rungsakulkij N, Boonsakan P. Synchronous
gallbladder and pancreatic cancer associated with pancreaticobiliary maljunction. World J Gastroenterol 2014; 20(39): 14500-14504
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i39/14500.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i39.14500

Abstract
We report the case of a 46-year-old woman who presented with chronic intermittent abdominal pain without jaundice; abdominal ultrasonography showed thickening of the gallbladder wall and dilatation of the bile
duct. Endoscopic retrograde cholangiopancreaticography showed pancreatobiliary maljunction with proximal
common bile duct dilatation. Pancreatobiliary maljunction was diagnosed. A computed tomography scan of
the abdomen showed suspected gallbladder cancer
and distal common bile duct obstruction. A pancreatic
head mass was incidentally found intraoperative. Radical cholecystectomy with pancreatoduodenectomy was
performed. The pathological report showed gallbladder
cancer that was synchronous with pancreatic head cancer. In the pancreatobiliary maljunction with pancreatobiliary reflux condition, double primary cancer of the
pancreatobiliary system should be awared.

INTRODUCTION
Gallbladder cancer is a rare malignancy in Thailand, but
it is the most common biliary tract cancer. A report from
the United States noted that there are 9000 new cases
of gallbladder cancer per year[1]. The incidence is 1.2
cases/100000 population/year[2]. This cancer has a dismal
prognosis because patients mostly have advanced-stage
cancer when they are diagnosed. Early gallbladder cancer stages are rarely ever symptomatic. The most common presented symptom is abdominal pain[3]. Overall,
0.3%-1.0% of the patients are diagnosed from cholecystectomy specimens in other indications, especially from
gallstones[4].
One of the known risk factors for gallbladder cancer
is pancreaticobiliary maljunction, which is a congenital
anomaly in which the pancreatic and bile ducts meet anatomically outside the duodenal wall, causing abnormal
flow of the pancreatic juice and bile due to the absence
of control of the sphincter of Oddi[5]. This rare condi-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pancreaticobiliary maljunction; Gallbladder
cancer; Pancreatic cancer; Endoscopic retrograde cholangiopancreaticography
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A

B

Figure 1 Ultrasound. A: Ultrasound showing thick-walled gallbladder and intraluminal mass (arrow); B: Ultrasound showing right intrahepatic bile duct dilation.

A

B

Figure 2 Computed tomography scan. A: Computed tomography (CT) scan showing asymmetrical wall thickening of gallbladder (arrow); B: CT scan showing right
intrahepatic duct dilation and small cyst in right lobe.

tion is commonly reported in Asia and particularly in
Japan. This condition causes bile duct irritation from
pancreatic juice and dysplastic changes in the bile duct
mucosa[6]. Pancreaticobiliary maljunction with or without
bile duct dilatation is associated with carcinoma of the
pancreaticobiliary tract.
Gallbladder cancer is commonly associated with bile
duct cancer. However, synchronous gallbladder and pancreatic cancer is extremely rare. To date, we have reported
only 3 cases of gallbladder cancer[7,8]. This is the first case
report of this condition in Thailand.

She was sent for a computed tomography (CT) scan of
her abdomen, which showed cystic dilatation of both the
intrahepatic bile duct and proximal common bile duct
with smooth narrowing of the proximal to mid common
bile duct and no obvious masses. Asymmetric gallbladder
wall thickening is observed at the transverse septum (Figure 2A, B).
Then, endoscopic retrograde cholangiopancraticography was performed and revealed proximal common
hepatic duct dilatation and long segment smooth stenosis
of the distal common bile duct as well as abnormal insertion of the pancreatic duct into the common bile duct at
approximately 3.0 cm above the ampulla. Sphincterotomy
was performed, and a 7 Fr, 5-cm Amsterdam plastic biliary stent was inserted. Bile duct biopsy was performed
and showed only inflammatory cells without evidence of
malignancy. She suffered from severe pancreatitis after
the endoscopic retrograde cholangiopancraticography
that required percutaneous drainage for peripancreatic
fluid collection (Figure 3).
Two months later, she underwent an operation for
radical cholecystectomy with bile duct resection. Unfortunately, the intraoperative finding showed periportal
lymphadenopathy and a hard nodule at the peripancreatic
head area that suggested synchronous pancreatic head
cancer, which was not visible in the preoperative CT
scan. So, we decided to perform a radical cholecystec-

CASE REPORT
A 46-year-old Thai woman presented at the clinic with
chronic intermittent abdominal pain for 2 mo, and ultrasound of her abdomen showed multiple hepatic cysts
involving the right lobe and periportal areas with a relatively ill-defined mixed echoic lesion in the gallbladder
lumen that was approximately 3.4 cm × 2.5 cm. She did
not have a stone but had abnormal gallbladder wall thickening and bile duct dilatation (Figure 1A, B).
Her laboratory tests revealed a normal complete
blood count and normal liver function with an alkaline
phosphatase level of 71 U/L, a total bilirubin level of 0.5
mg/dL, a direct bilirubin level of 0.2 mg/dL, and an aspartate transaminase-alanine transaminase ratio of 22/31.
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Table 1 Summary of the reported patients with pancreatobiliary maljunction with double gallbladder and pancreas involvement
Ref.
Ueda et al[12], 1992

Gender/age

Diagnosis

Location
(pancreas)

Operation

Survival (mo)

Bile duct dilation

Male/58

Synchronous
(GBC, PC, BDC)
Metachronous
(GBC then PC)
Metachronous
(GBC then PC)
Synchronous
(GBC, PC)

Diffuse

Alive 30

-

Tail

Total pancreatectomy
and extended cholecystectomy
Distal pancreatectomy

Alive 78

+

Head

Pancreatoduodenectomy

Alive > 12

+

Head

Pancreatoduodenectomy
and extended cholecystectomy

Alive > 12

+

Minami et al[8], 2008

Female/50

Lahmar et al[7], 2010

Female/68

Our patient, 2013

Female/46

GBC: Gallbladder cancer; PC: Pancreatic cancer; BDC: Bile duct cancer.

populations[9]. This condition includes abnormal connection of the pancreatic duct and common bile duct outside
the duodenal wall. A report shows that there were 2561
cases of pancreaticobiliary maljunction in Japan between
1990 and 2007[10]. This condition is considered a risk factor for gallbladder cancer. There are many reports of synchronous and metachronous gallbladder cancer and other
biliary tract cancers[5,11]. In this patient, cholangiogram
from the endoscopic retrograde cholangiopancreaticography showed abnormal junction of the common bile duct
and pancreatic duct and a long segment of common bile
duct stricture from the pancreaticobiliary maljunction
rather than distal common bile duct obstruction from
pancreatic head cancer because the level of obstruction
was high.
Synchronous gallbladder and pancreatic cancer is extremely rare. To the best of our knowledge, there have
been only 3 cases reported worldwide in English and 5
cases reported in Japanese (Table 1)[7,8,12]. This is the first
case reported from Thailand.
Carcinogenesis of pancreatic cancer in this condition
is unclear, but pancreaticobiliary maljunction can cause
reciprocal reflux of pancreatic juices and bile due to the
inability of the sphincter of Oddi to control normal flow.
Pancreatobiliary reflux is confirmed with high levels of
amylase and lipase in bile specimens from endoscopic
retrograde cholangiopancraticography [5,6]. However,
proof of bile in the pancreatic juice is difficult to obtain.
In cases of acute pancreatitis, one hypothesis for the etiology explains the common channel hypothesis of distal
common bile duct obstruction from gallstones and bile
that is refluxed into the pancreatic duct causes acute pancreatitis[5,11,13].
Owing to reflux of pancreatic juice into the bile duct,
there is a proliferation of the bile duct epithelium from
normal epithelium to hyperplasia, metaplasia and dysplasia. Furthermore, there is evidence that gene mutations
are associated with carcinogenesis, such as in the K-ras
and p53 genes, which are involved in carcinogenesis of
gallbladder cancer in this condition[14-16]. This is different
from the general principle of carcinogenesis that arises
from the adenoma-carcinoma sequence[5].
Although, the evidence of carcinogenesis of pancreatic carcinoma in pancreaticobiliary maljunction is still

Figure 3 Abnormal junction of pancreatic duct and common bile duct (arrowhead). Marked dilation of proximal common hepatic duct (arrow).

tomy, including partial hepatectomy of liver segments V
and IVb with pancreatoduodenectomy. The operation
was uneventful. The total operation time was 8 h, and intraoperative blood loss was 1000 cc.
Postoperatively, she had pancreatic leakage and intraabdominal collection that required percutaneous drainage. Ultimately, she had to be re-operated on to remove
the collection fluid after the percutaneous drainage failed.
Finally, she was well when she was discharged from the
hospital and did not have a drainage catheter.
Pathological report of the gallbladder: Adenocarcinoma, well-differentiated, biliary type at the fundus,
perforated serosa into the peri-gallbladder soft tissue, and
presence of perineural invasion (pT3).
Pancreas: Adenocarcinoma, well-differentiated, ductal
type, 2.8 cm in the greatest dimension, and presence of
perineural and lymphovascular space invasions. Metastatic adenocarcinoma in all 6 peripancreatic lymph nodes
and in one metastatic lymph node at the common hepatic
duct (Figures 4 and 5). She received adjuvant chemotherapy with gemcitabine.
Approximately 10 mo postoperatively, she is still alive
and has no tumor recurrence.

DISCUSSION
Pancreaticobiliary maljunction is more common in the
Asian population and especially in Japan than in Western
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C

D

Figure 4 Adenocarcinoma of the gallbladder. A: Tumor invades the serosa (HE, × 20); B: Tumor is well differentiated (HE, × 100); C: Lymphovascular invasions; D:
Perineural invasions by the tumor are observed (HE, × 100).

A

B

Figure 5 Adenocarcinoma of the pancreas. A: HE, × 40; B: HE, × 100.

lacking, the reflux of bile into the pancreatic duct may
cause chronic inflammation of the pancreas and may give
rise to cancer of the pancreas[11].
The management of pancreaticobiliary maljunction
with or without bile duct dilatation at that time of diagnosis and without cancer evidence involves cholecystectomy
with or without bile duct resection and biliary reconstruction according to dilatation of the bile duct to divert flow
and prevent future cancer development[5,17]. The cancer
treatment at the time of diagnosis depends on the stage
of gallbladder cancer and synchronous lesion.
In summary, a patient with pancreaticobiliary maljunction should be made aware of synchronous cancer
of the pancreaticobiliary system.

WCCR|www.wjgnet.com
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Case characteristics

A 46-year-old Thai woman presented at the clinic with chronic intermittent abdominal pain for 2 mo.

Clinical diagnosis

The Thai woman presented at the clinic with chronic intermittent abdominal pain
for 2 mo and ultrasound of her abdomen showed multiple hepatic cysts involving the right lobe.

Laboratory diagnosis

Her laboratory tests revealed a normal complete blood count and normal liver
function with an alkaline phosphatase level of 71 U/L, a total bilirubin level of
0.5 mg/dL, a direct bilirubin level of 0.2 mg/dL, and an aspartate transaminasealanine transaminase ratio of 22/31.

Imaging diagnosis

Ultrasound of her abdomen showed multiple hepatic cysts involving the right

642

February 8, 2015|Second Edition|

Rungsakulkij N et al . Synchronous gallbladder and pancreatic
lobe and periportal areas with a relatively ill-defined mixed echoic lesion in the
gallbladder lumen that was approximately 3.4 cm × 2.5 cm.

Experiences and lessons

Pancreatobiliary reflux is confirmed with high levels of amylase and lipase in
bile specimens from endoscopic retrograde cholangiopancraticography.

10

Peer review

This manuscript presented the case of pancreaticobiliary maljunction complicated with synchronous gallbladder and pancreatic cancer. The present case
report will provide useful information for the management of pancreaticobiliary
maljunction.
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Core tip: This is the first case report of amenorrhea
as a rare adverse event associated with everolimus
treatment for pancreatic neuroendocrine tumor. As the
younger women might be included in pancreatic neuroendocrine tumors patients, we should put this adverse
event into consideration.
Original sources: Kawaguchi Y, Maruno A, Kawashima Y, Ito
H, Ogawa M, Mine T. Amenorrhea as a rare drug-related adverse
event associated with everolimus for pancreatic neuroendocrine
tumors. World J Gastroenterol 2014; 20(42): 15920-15924
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i42/15920.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i42.15920

Abstract
The patient was an asymptomatic 43-year-old woman.
Abdominal ultrasonography and enhanced computed
tomography showed a tumor lesion accompanied by
multiple cystic changes in the liver and the pancreatic
tail. Endoscopic ultrasound-fine needle aspiration was
performed on the pancreatic tumor lesion and revealed
pancreatic neuroendocrine tumor (PNET). As it was
unresectable due to multiple liver metastases, the decision was made to initiate treatment with everolimus
and transcatheter arterial chemoembolization. The
patient ceased menstruating after the start of everolimus administration. When the administration was
discontinued due to interstitial lung disease, menstruation resumed, but then again stopped with everolimus
resumption. An association between everolimus and
amenorrhea was highly suspected. Amenorrhea occurred as a rare adverse event of everolimus. As the
younger women might be included in PNETs patients,
we should put this adverse event into consideration.

WCCR|www.wjgnet.com

INTRODUCTION
Pancreatic neuroendocrine tumors (PNETs) are becoming more frequent in both incidence and prevalence.
PNETs at the time of diagnosis have reached an advanced stage, and the tumors are metastatic or unresectable, in 65% of cases. For PNETs at such a stage,
prognosis is poor, mainly because few good treatments
exist. A recent prospective study showed sunitinib and
everolimus to exert antitumor activity against PNETs.
The drug-related adverse events associated with everolimus were stomatitis, aphthous ulceration, lymphopenia,
neutropenia or infections[1]. In this case, we experienced
amenorrhea as a rare drug-related adverse event. Thia
is the first case report of amenorrhea as a rare adverse
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event associated with everolimus treatment for PNETs.

CASE REPORT
The patient was an asymptomatic 43-year-old woman.
Her past medical and family histories were unremarkable. Because multiple hepatic tumors were identified at
a routine health check-up, she was referred to our hospital. There were no marked physical findings. Blood biochemistry tests revealed no abnormalities in either tumor
markers or endocrine data except for mildly elevated
alkaline phosphatase and gamma-glutamyl transferase.
Abdominal ultrasonography showed a tumor lesion accompanied by multiple cystic changes in the liver, and
abdominal enhanced computed tomography identified
a contrast-enhanced tumor lesion accompanied by multiple cystic changes in the liver (Figure 1). The pancreatic
tail showed contrast enhancement of the same level as
that in the pancreatic parenchyma, confirming a tumor
lesion accompanied by cystic changes in a portion of
the liver (Figure 1). Endoscopic ultrasound-fine needle
aspiration was performed on the pancreatic tumor lesion
and revealed a neuroendocrine tumor (NET) G2 (Figure
2). As it was unresectable due to multiple liver metastases, the decision was made to initiate treatment with
everolimus and transcatheter arterial chemoembolization
(TACE). Approximately 4 mo after starting everolimus
administration, the patient developed interstitial lung
disease (Grade 2). As symptoms disappeared and image findings improved after drug suspension for 2 mo
and 10 d, treatment with everolimus was resumed with
a dose reduction to 5 mg/d. At 2.5 mo after treatment
resumption, there was no recurrence of interstitial lung
disease. The KL-6 level reflected well the state of interstitial lung disease. The patient ceased menstruating after
the start of everolimus administration. When the administration was discontinued due to interstitial lung disease,
menstruation resumed, but then again stopped with
everolimus resumption. As the patient had experienced
no prior episodes of menstrual disorders or irregularities, an association with everolimus was highly suspected
(Figure 3). At approximately 1 year after the start of
treatment, she underwent TACE three times and has
since had a favorable course, with the therapeutic effect
of a partial response. We experienced a patient with a
PNET accompanied by multiple liver metastases that responded to combination treatment with everolimus and
TACE. After discontinuation of everolimus due to the
development of interstitial lung disease, this drug could
be resumed and continuously administered at a reduced
dose without recurrence of the lung disease. However,
amenorrhea occurred as a rare adverse event.

Figure 1 Abdominal enhanced computed tomography showed a contrastenhanced tumor lesions accompanied by cystic changes in the liver and
the pancreatic tail.

cancer[2-4]. PNETs at the time of diagnosis have reached
an advanced stage, and the tumors are metastatic or unresectable, in 65% of cases. For PNETs at such a stage,
prognosis is poor. Patients with distant metastatic disease
have a median survival time of 24 mo[3], and few good
treatments exist.
The majority of patients with PNETs receive chemotherapy, radiotherapy, somatostatin analogue therapy, or
some combination of these treatments.
A recent prospective study showed sunitinib and
everolimus to exert antitumor activity against PNETs[1,5].
Yao et al[1] showed that 10 mg/d everolimus significantly
prolonged the survival of advanced PNETs in comparison with a placebo. Also, the rate of severe adverse
events was lower in the everolimus group than in the
placebo group.
Everolimus is an antitumor drug that inhibits mammalian target of rapamycin (mTOR) pathway. As mTOR
pathway plays a role in proliferation and angiogenesis, everolimus has an important antitumor effect on
PNETs[4,6-10].
The safety profile of everolimus has been examined
in prior studies[1,11]. Stomatitis and aphthous ulceration
were reported as the commonest drug-related adverse
events in these studies. Lymphopenia, neutropenia and
infections have also been reported as common adverse
events associated with everolimus. However, as most of
these adverse events were mild and manageable, there
were few that this treatment failed to terminate[1]. Though
severe adverse events of interstitial pneumonitis were
also reported, in most cases, the treatment guidelines
were effectual in eliminating the disease. The present patient developed interstitial pneumonitis during everolimus
administration. However, it resolved with temporary suspension of drug administration, and there has been no
recurrence, to date, since the resumption of everolimus
at a reduced dose.
With regard to amenorrhea, our patient had no prior
history of menstrual disorders. Menstruation ceased after the start of everolimus administration and resumed
when the drug was suspended, then ceased again with re-

DISCUSSION
PNETs are becoming more frequent in both incidence
and prevalence, and now account for about 1.3% of
the incidence, and 10% of the prevalence, of pancreatic
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Figure 2 Endoscopic ultrasound-fine needle aspiration revealed a neuroendocrine tumor. A: Hematoxylin and eosin; B: Chromogranin A; C: CD56; D: Synaptophisin.
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Figure 3 Clinical course. TACE: Transcatheter arterial chemoembolization.

administration. Therefore, an association between everolimus and amenorrhea was strongly suspected. There are
no case reports, to our knowledge, describing amenorrhea associated with everolimus, and it was thus consid-
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ered to be a rare drug-related adverse event. In the EXIST-2 study of angiomyolipoma, 11 amenorrhea-related
events were reported in 8 of 52 female patients (15%)
receiving everolimus[12]. When patients were followed
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without receiving treatment, amenorrhea disappeared in
7 and persisted in 4 until 28 d after the end of treatment.
In the EXIT-1 study of subependymal giant cell astrocytomas, 3 amenorrhea-related events were reported in
3 of 29 female patients (10%) receiving everolimus[13].
Two patients were followed without treatment and one
received medication. The amenorrhea disappeared in 1
patient and persisted in 2, though reportedly disappeared
thereafter.
Everolimus-induced amenorrhea is a potential, albeit rare, drug-related adverse event. Unfortunately, the
mechanism underlying the occurrence of amenorrhea
has not been examined endocrinologically, and no treatment for amenorrhea has yet been established. Therefore, endocrinological studies are required in the future.
As PNETs tend to develop in relatively young people,
we should be aware that the administration of everolimus could result in amenorrhea.

3

4

5
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An asymptomatic 43-year-old woman that multiple hepatic tumors were identified at a routine health check-up.
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Abdominal enhanced computed tomography identified contrast-enhanced multiple tumor lesions accompanied by cystic changes in the liver and the pancreatic tail.

8

Pathological diagnosis

Endoscopic ultrasound-fine needle aspiration, which was performed on the
pancreatic tumor lesion, revealed a neuroendocrine tumor (NET) G2.

Treatment

The patient was treated with everolimus in combination with transcatheter arterial chemoembolization.

9

Related reports

This is the first case report of amenorrhea as a rare adverse event associated
with everolimus treatment for pancreatic NET.

Term explanation

10

Everolimus is an antitumor drug that inhibits mammalian target of rapamycin
(mTOR) pathway. As mTOR pathway plays a role in proliferation and angiogenesis, everolimus has an important antitumor effect on PNETs.

Experiences and lessons

As the younger women might be included in PNETs patients, we should put this
adverse event “amenorrhea” into consideration.

11

Peer review

This article is the first case report of amenorrhea as a rare adverse event associated with everolimus treatment for PNETs.

REFERENCES
1

2

12

Yao JC, Shah MH, Ito T, Bohas CL, Wolin EM, Van Cutsem E,
Hobday TJ, Okusaka T, Capdevila J, de Vries EG, Tomassetti
P, Pavel ME, Hoosen S, Haas T, Lincy J, Lebwohl D, Öberg
K. Everolimus for advanced pancreatic neuroendocrine tumors. N Engl J Med 2011; 364: 514-523 [PMID: 21306238 DOI:
10.1056/NEJMoa1009290]
Yao JC, Eisner MP, Leary C, Dagohoy C, Phan A, Rashid

WCCR|www.wjgnet.com

647

A, Hassan M, Evans DB. Population-based study of islet
cell carcinoma. Ann Surg Oncol 2007; 14: 3492-3500 [PMID:
17896148]
Yao JC, Hassan M, Phan A, Dagohoy C, Leary C, Mares
JE, Abdalla EK, Fleming JB, Vauthey JN, Rashid A, Evans
DB. One hundred years after “carcinoid”: epidemiology of
and prognostic factors for neuroendocrine tumors in 35,825
cases in the United States. J Clin Oncol 2008; 26: 3063-3072
[PMID: 18565894 DOI: 10.1200/JCO.2007.15.4377]
Yao JC, Lombard-Bohas C, Baudin E, Kvols LK, Rougier P,
Ruszniewski P, Hoosen S, St Peter J, Haas T, Lebwohl D,
Van Cutsem E, Kulke MH, Hobday TJ, O’Dorisio TM, Shah
MH, Cadiot G, Luppi G, Posey JA, Wiedenmann B. Daily
oral everolimus activity in patients with metastatic pancreatic neuroendocrine tumors after failure of cytotoxic chemotherapy: a phase II trial. J Clin Oncol 2010; 28: 69-76 [PMID:
19933912 DOI: 10.1200/JCO.2009.24.2669]
Raymond E, Dahan L, Raoul JL, Bang YJ, Borbath I, Lombard-Bohas C, Valle J, Metrakos P, Smith D, Vinik A, Chen
JS, Hörsch D, Hammel P, Wiedenmann B, Van Cutsem E,
Patyna S, Lu DR, Blanckmeister C, Chao R, Ruszniewski
P. Sunitinib malate for the treatment of pancreatic neuroendocrine tumors. N Engl J Med 2011; 364: 501-513 [PMID:
21306237 DOI: 10.1056/NEJMoa1003825]
Yao JC, Phan AT, Chang DZ, Wolff RA, Hess K, Gupta S, Jacobs C, Mares JE, Landgraf AN, Rashid A, Meric-Bernstam F.
Efficacy of RAD001 (everolimus) and octreotide LAR in advanced low- to intermediate-grade neuroendocrine tumors:
results of a phase II study. J Clin Oncol 2008; 26: 4311-4318
[PMID: 18779618 DOI: 10.1200/JCO.2008.16.7858]
O’Donnell A, Faivre S, Burris HA, Rea D, Papadimitrakopoulou V, Shand N, Lane HA, Hazell K, Zoellner U,
Kovarik JM, Brock C, Jones S, Raymond E, Judson I. Phase
I pharmacokinetic and pharmacodynamic study of the oral
mammalian target of rapamycin inhibitor everolimus in
patients with advanced solid tumors. J Clin Oncol 2008; 26:
1588-1595 [PMID: 18332470 DOI: 10.1200/JCO.2007.14.0988]
von Wichert G, Jehle PM, Hoeflich A, Koschnick S, Dralle
H, Wolf E, Wiedenmann B, Boehm BO, Adler G, Seufferlein
T. Insulin-like growth factor-I is an autocrine regulator of
chromogranin A secretion and growth in human neuroendocrine tumor cells. Cancer Res 2000; 60: 4573-4581 [PMID:
10969809]
Moreno A, Akcakanat A, Munsell MF, Soni A, Yao JC, MericBernstam F. Antitumor activity of rapamycin and octreotide
as single agents or in combination in neuroendocrine tumors.
Endocr Relat Cancer 2008; 15: 257-266 [PMID: 18310292 DOI:
10.1677/ERC-07-0202]
Missiaglia E, Dalai I, Barbi S, Beghelli S, Falconi M, della
Peruta M, Piemonti L, Capurso G, Di Florio A, delle Fave G,
Pederzoli P, Croce CM, Scarpa A. Pancreatic endocrine tumors: expression profiling evidences a role for AKT-mTOR
pathway. J Clin Oncol 2010; 28: 245-255 [PMID: 19917848
DOI: 10.1200/JCO.2008.21.5988]
Motzer RJ, Escudier B, Oudard S, Hutson TE, Porta C, Bracarda S, Grünwald V, Thompson JA, Figlin RA, Hollaender
N, Urbanowitz G, Berg WJ, Kay A, Lebwohl D, Ravaud A.
Efficacy of everolimus in advanced renal cell carcinoma: a
double-blind, randomised, placebo-controlled phase III trial.
Lancet 2008; 372: 449-456 [PMID: 18653228 DOI: 10.1016/
S0140-6736(08)61039-9]
Bissler JJ, Kingswood JC, Radzikowska E, Zonnenberg BA,
Frost M, Belousova E, Sauter M, Nonomura N, Brakemeier
S, de Vries PJ, Whittemore VH, Chen D, Sahmoud T, Shah
G, Lincy J, Lebwohl D, Budde K. Everolimus for angiomyolipoma associated with tuberous sclerosis complex or sporadic lymphangioleiomyomatosis (EXIST-2): a multicentre,
randomised, double-blind, placebo-controlled trial. Lancet
2013; 381: 817-824 [PMID: 23312829 DOI: 10.1016/S0140-

February 8, 2015|Second Edition|

Kawaguchi Y et al . Amenorrhea associated with everolimus for PNETs

13

6736(12)61767-X]
Franz DN, Belousova E, Sparagana S, Bebin EM, Frost M,
Kuperman R, Witt O, Kohrman MH, Flamini JR, Wu JY,
Curatolo P, de Vries PJ, Whittemore VH, Thiele EA, Ford JP,
Shah G, Cauwel H, Lebwohl D, Sahmoud T, Jozwiak S. Ef-

ficacy and safety of everolimus for subependymal giant cell
astrocytomas associated with tuberous sclerosis complex
(EXIST-1): a multicentre, randomised, placebo-controlled
phase 3 trial. Lancet 2013; 381: 125-132 [PMID: 23158522
DOI: 10.1016/S0140-6736(12)61134-9]
P- Reviewer: Shi BM, Trevisani L
S- Editor: Gou SX L- Editor: A E- Editor: Liu XM

WCCR|www.wjgnet.com

648

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

DIGESTIVE SYSTEM NEOPLASMS

Duodenum-preserving resection and Roux-en-Y pancreatic
jejunostomy in benign pancreatic head tumors
Chun-Hui Yuan, Ming Tao, Yi-Mu Jia, Jing-Wei Xiong, Tong-Lin Zhang, Dian-Rong Xiu
no deaths or complications observed during the perioperative period. All patients had no signs of recurrence
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Core tip: This study elucidated an innovative technique
for local pancreatic head resection and Roux-en-Y pancreatic jejunostomy in four patients with benign tumors
of the pancreatic head and showed that local resection
of the pancreatic head in combination with Roux-en-Y
pancreatic jejunostomy not only completely resected
the pancreatic tumor but also retained optimal pancreatic function and reduced the incidence of pancreatic
leakage.

Abstract
This study was conducted to explore the feasibility of
partial pancreatic head resection and Roux-en-Y pancreatic jejunostomy for the treatment of benign tumors
of the pancreatic head (BTPH). From November 2006
to February 2009, four patients (three female and one
male) with a mean age of 34.3 years (range: 21-48
years) underwent partial pancreatic head resection and
Roux-en-Y pancreatic jejunostomy for the treatment
of BTPH (diameters of 3.2-4.5 cm) using small incisions (5.1-7.2 cm). Preoperative symptoms include one
case of repeated upper abdominal pain, one case of
drowsiness and two cases with no obvious preoperative
symptoms. All four surgeries were successfully performed. The mean operative time was 196.8 min (range
165-226 min), and average blood loss was 138.0 ml
(range: 82-210 ml). The mean postoperative hospital
stay was 7.5 d (range: 7-8 d). In one case, the main
pancreatic duct was injured. Pathological examination
confirmed that one patient suffered from mucinous
cystadenoma, one exhibited insulinoma, and two patients had solid-pseudopapillary neoplasms. There were
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INTRODUCTION
Pancreaticoduodenectomy, duodenum-preserving pancreatic head resection, and pancreatic head tumor removal are the main surgical procedures in most cases of
benign tumors of the pancreatic head (BTPH) based on
specific circumstances of lesions and the experience level
of each surgeon. In recent years, the surgical removal

649

February 8, 2015|Second Edition|

Yuan CH et al . Resection of pancreatic head resection in benign pancreatic head tumors

of pancreatic head tumors and duodenum-preserving
pancreatic head resection has been gradually replacing
the traditional approach of pancreaticoduodenectomy[1,2].
The aim of the present study was to elucidate an innovative technique for partial pancreatic head resection and
Roux-en-Y pancreatic jejunostomy used in four patients
with BTPH. Furthermore, the recurrence of disease and
post-operative quality of life were observed in a followup exam.

The wound surface area of the pancreas was 7.0 cm × 6.5
cm. The operation was performed in 226 min, and the
amount of intraoperative blood loss was 210 ml. A solid
pseudopapillary tumor of the pancreas was confirmed
in postoperative pathology outcomes. The patient had a
smooth postoperative recovery with no complications,
started taking oral food on day 3, and was discharged on
day 8 after the surgery. Recurrence of the tumor was not
observed during the follow-up period of 54 mo. Moreover, a good quality of life was associated with fasting
blood glucose in the normal range.

CASE REPORT
Case 1
A 31-year-old female was routinely examined after she
was admitted to the hospital and diagnosed with a pancreatic tumor by B-ultrasonic examination. The B-ultrasonic wave images revealed a hypoechoic mass at 3.3
cm × 2.8 cm in the pancreatic head. In association with
a computed tomography (CT) scan, a low density mass
at 3.5 cm × 3.2 cm was detected in the pancreatic head.
The tumor displayed an ill-defined borderline and striped
calcified lesions (Figure 1A). Preoperative examination
showed that the serum tumor markers alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), and carbohydrate antigen (CA)199 were within normal ranges.
However, both intraoperative frozen section analysis and
pathological examination confirmed the presence of a
solid pseudopapillary tumor of the pancreas (Figure 1B).
The patient underwent partial pancreatic head resection
and Roux-en-Y pancreaticojejunostomy (Figure 1C and
D). The wound surface area of the pancreas was 6.3
cm × 6.5 cm. Because the tumor was very close to the
main pancreatic duct, approximately 1.5 cm of the duct
was removed. The proximal pancreatic end of the main
pancreatic duct was ligated, and a stent was placed in the
distal duct. The operation was performed in 210 min,
and the amount of intraoperative blood loss was 155 ml.
The patient had a smooth, uncomplicated postoperative
recovery, started taking oral food on day 3 and was discharged on day 7 after the surgery. There was no recurrence of the tumor observed during the follow-up period
of 48-76 mo. Moreover, quality of life for this case was
satisfactory, and fasting blood glucose levels were normal.

Case 3
A 37 year-old male had symptoms that included intermittent drowsiness, dizziness, malaise, irritability, sweating,
slurred speech, and cognitive impairment without any
obvious reason for 15 mo prior to a hospital stay. He
was diagnosed with carbon monoxide (CO) poisoning in
a local hospital, and his blood glucose level reached 0.8
mmol/L. The patient’s symptoms were well controlled
after treatment. However, the symptoms recurred frequently, and he was admitted to our hospital for further
treatment. Levels of fasting glucose, serum insulin and
C-peptide were shown as 1.9 mmol/L, 83.5 miu/L, and
1140.4 pmol/L, respectively. Enhanced abdominal CT
scan of the upper abdomen showed oval-shaped lesions
in the uncinate process of the pancreas with a diameter
of approximately 3.3 cm, whereas the density around the
enhanced loci was significantly strengthened (Figure 3A).
During the surgical procedure, ultrasound was used to
identify the uncinate process of the pancreas (Figure 3B).
The patient underwent partial pancreatic head resection
of the tumor (3.2 cm × 3.5 cm) (Figure 3C) and Rouxen-Y pancreaticojejunostomy (Figure 3D). The wound
surface area of the pancreas was 5.2 cm × 5.0 cm. Insulinoma was diagnosed intraoperatively by a postsurgical
pathology examination. The duration of the surgery was
186 min, and the amount of intraoperative blood loss
was 105 ml. The patient had a smooth postoperative
recovery with no pancreatic leakage. The serum levels
of his fasting glucose, insulin, and C-peptide were 5.5
mmol/L, 12.5 miu/L, and 320.8 pmol/L, respectively, on
day 7, and he was discharged on day 8 after surgery. No
recurrence of the tumor was observed during the postoperative follow-up period of 50 mo. The patient maintained good quality of life, and fasting blood glucose,
insulin, and C-peptide were within the normal range.

Case 2
A 21-year-old female was diagnosed with a pancreatic
tumor in a B-ultrasonic examination after her hospital
stay. Contrast-enhanced abdominal CT scan of the upper abdomen showed oval-shaped lesions in the uncinate
process of the pancreas with a diameter of approximately
4.2 cm, and an uneven density was significantly strengthened around the enhanced loci (Figure 2A). Preoperative
examination showed that the serum tumor markers AFP,
CEA, and CA199 were within the normal range. In the
surgical exploration, the size of the uncinate process
of the pancreas was 3.6 cm × 3.5 cm (Figure 2B). The
patient underwent partial pancreatic head resection and
Roux-en-Y pancreatic jejunostomy (Figure 2C and D).

WCCR|www.wjgnet.com

Case 4
A 48-year-old female had a one month history of intermittent abdominal pain before her visit. Ultrasonic evaluation showed “low or no echo placeholder beneath the
right bottom of the pancreas.” Enhanced abdominal CT
scan (Figure 4A) and enhanced magnetic resonance imaging (MRI) indicated the uncinate process of the multilocular cystic placeholder (diameter of 4.3 cm). Preoperative
examination showed that the serum tumor markers AFP,
CEA, and CA199 were within the normal range. In the
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Figure 1 B-ultrasonic examination and computed
tomography scan of case 1. A: Enhanced computed
tomography image of BTPH shows a low density in the
pancreatic head mass at 3.5 cm × 3.2 cm. The tumor displayed ill-defined borderline in calcified lesions; B: Shape
and structure of BTPH. The tumor is an oval shape and
some necrotic tissue existed inside the tumor; C: Wound
surface area of the pancreas. Measuring wound surface
area of the pancreas is 6.3 cm × 6.5 cm after the tumor
removed; D: Illustration for operative repair with Roux-en-Y
pancreaticojejunostomy is shown with proximal pancreatic
end ligated and a stent is put into distal pancreatic resection. BTPH: benign tumors of the pancreatic head.
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Figure 2 B-ultrasonic examination and computed
tomography scan of case 2. A: Enhanced computed
tomography image image of BTPH shows oval-shaped
lesions at approximately 4.2 cm in diameter with significantly uneven density around the enhanced loci; B: The
uncinate process carcinoma of the pancreas is a solid
mass with an uneven texture in area of 3.6 cm × 3.5 cm;
C: The wound surface area of the pancreas is measured
at 7.0 cm × 6.5 cm after the surgery; D: Illustration for
wound repair with Roux-en-Y pancreaticojejunostomy.
BTPH: benign tumors of the pancreatic head.

surgical exploration, the uncinate process of the cystic
placeholder was measured at 4.5 cm × 4.8 cm (Figure
4B). The patient underwent partial pancreatic head resection and Roux-en-Y pancreaticojejunostomy (Figure 4C
and D). The wound surface area of the pancreas was 7.2
cm × 6.1 cm. Pancreatic mucinous cystic adenoma was
confirmed in intraoperative and postsurgical pathological
examination. The operation was performed in 165 min,
and the amount of intraoperative blood loss was 82 ml.
The patient had a smooth postoperative recovery with
no complications, and was discharged on day 7 after the
surgery. No return of the tumor was observed during the
postoperative follow-up period of 48 mo, and her upper abdominal pain symptoms disappeared. The patient
maintained good quality of life, and fasting plasma glucose was within the normal range.
This project focuses on four patients who underwent
pancreatic head resection and Roux-en-Y pancreaticojeju-

WCCR|www.wjgnet.com

nostomy (Table 1). This is a retrospective study approved
by the Peking University Third Hospital Institutional Review Board. The surgical technical details and outcomes
were analyzed. App operations were performed using a
supraumbilical transverse incision under general anesthesia. First, a paramedian incision was made on the upper
right side of the abdomen. Isolation and exposure: The
gastrocolic and duodenum ligaments were slit to expose
the pancreas. The duodenum and the pancreatic head region were found. The side peritoneum from the duodenal
bulb to the descending part was isolated from the inferior
vena cava. The tumor was detected by preoperative enhanced CT/MRI, intraoperative exploration, and ultrasound when necessary. The tumor was carefully isolated
from normal pancreatic tissue to avoid injury or ligation
of the common bile duct and the pancreatic duct. Specifically, with preserving the right gastroepiploic artery, the
anterosuperior pancreaticoduodenal artery was identified
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Figure 3 B-ultrasonic examination and computed
tomography scan of case 3. A: Enhanced computed
tomography image of BTPH shows oval solid lesions
measuring 3.3 cm in diameter in the uncinate process.
BTPH had significantly strengthened density around the
enhanced loci; B: The uncinate process carcinoma of
the pancreas is solid texture with low density in area of
3.6 cm × 3.5 cm; C: The uncinate process carcinoma of
pancreas is a solid mass with uneven texture in area of
3.2 cm × 3.5 cm; D: Pancreaticojejunostomy Roux-en-Y
anastomosis shows wound surface area measuring 5.2
cm × 5.0 cm. BTPH: benign tumors of the pancreatic
head.
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Figure 4 B-ultrasonic examination and computed
tomography scan of case 4. A: Enhanced computed
tomography image of BTPH Uncinate process of multilocular cystic placeholder measured at 4.3 cm in a
diameter; B: The tumor mass is carefully isolated along
its edge; C: The uncinate process of multilocular cystic
placeholder detected at 4.5 cm × 4.8 cm; D: After the
resection of pancreatic head tumor, the wound surface
area of the pancreas measured at 7.2 cm × 6.1 cm.
BTPH: benign tumors of the pancreatic head.

the pancreatic duct was clearly injured, we had to carry
out ligation of the proximal pancreatic duct and set up
an internal stent at the distal position (subject to Rouxen-Y pancreatic jejunostomy). If there was no injury
found in the main pancreatic duct, Roux-en-Y pancreatic
jejunostomy was directly performed. Roux-en-Y pancreatic jejunostomy: We cut off the jejunum at the location
15 cm away from Treitz ligament, pulled the distal end to
the pancreas through the rear of the colon, sutured the
transected end, and constructed side-to-side anastomosis of the pancreas wound with the jejunum (pancreatic
duct stent placed into jejunum). Then, end-to-side anastomosis was performed between the transected ends of
jejunum and the location of approximately 40 cm from
the anastomotic stoma, and a drainage tube was placed
under the pancreatic anastomotic stoma. Figure 5 is the
schematic sketch of some key steps.

and divided. The origin of the posterior superior pancreaticoduodenal artery was identified and the attached
pancreatic tissues were separated downward, preserving
the vessels. Leaving both the posterior superior pancreaticoduodenal artery and common bile duct intact, the
pancreatic tissues surrounding the common bile duct and
intervening between the posterior superior pancreaticoduodenal artery and the common bile duct were carefully
dissected. The tumor within the head of the pancreas, as
well as some pancreatic tissue in the pancreatic head, was
completely removed from the tightly attached parapapillary area of the second portion of the duodenum, and
the tumor tissue was prepared for frozen section biopsy
to confirm the benign tumor. Pancreaticoduodenectomy
would have been carried out if a malignant tumor was
proven. Further management of surgical-site bleeding:
If the tumor was close to the main pancreatic duct and
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Table 1 Demographic data of the cases

Case 1
Case 2
Case 3
Case 4
Mean
(range)

Sex

Age (yr)

F
F
M
F

31
21
37
48
34.3
(21-48)

Symptoms

Tests

Incidental
US CT
Incidental
US CT
Hypoglycemia
US CT
Abdominal pain US CT MRI

Preoperative
diagnosis

Operation
time (min)

Blood loss
(ml)

Postoperative
hospital stay (d)

SPT
SPT or MCN
Insulinoma
MCN

210
226
186
165
196.8
(165-226)

155
210
105
82
138.0
(82-210)

7
8
8
7
7.5
(7-8)

Pathology

Size (cm)

SPT
SPT
Insulinoma
MCN

3.5
3.6
3.5
4.8
3.85
（3.5-4.8）

SPT: Solid pseudopapillary tumor; MCN: Mucinous cystic neoplasam; US: Ultrasonography; CT: Computed tomography; MRI: Magnetic resonance
imaging.

pathological types of pancreatic lesions are diverse and
complex, it may be effective to make a decision on organ
preservation when a surgery is applied to a patient. Currently, the main procedures for treating BTPH include
pancreaticoduodenectomy, duodenum-preserving pancreatic head resection, and surgical excision of pancreatic
cancer[8].
The main surgical approach for pancreatic head
tumors has been pancreaticoduodenectomy. Because
pancreaticoduodenectomy has a high incidence of complications, organ damage, and loss of exocrine and endocrine pancreatic function, it is controversial as to whether
pancreaticoduodenectomy should be conducted for lowgrade malignant lesions and benign lesions[9]. The surgical excision of pancreatic cancer is suitable for benign
tumors growing outside of the pancreas with a small tumor bed and the ability to avoid injury of the main pancreatic duct during the removal process. Kiely et al[10] and
Crippa et al[2] conducted enucleation of benign tumors
of the pancreas in 11 and 61 patients, and the incidence
of postoperative pancreatic fistula was 27% and 38%,
respectively[10]. The postoperative incidence of pancreatic
leakage in the surgical excision of pancreatic cancer was
10% higher than in pancreaticoduodenectomy[6]. The following presents the main reasons for a higher incidence
of pancreatic leakage remaining in the surgical excision:
(1) tumor excision from the deep pancreatic parenchyma,
particularly for a tumor of the dorsal pancreas, which
can easily injure the main pancreatic duct; (2) an unnoticed injury of the duct after pancreatic ductal ligation;
(3) the vice pancreatic duct course varied greatly, which
was susceptible to traumatic injury; (4) partial resection
of the tumor resulted in a relatively recessed pancreatic
section base, which hinders a clear vision of the small
pancreatic duct section with possible ligation completed,
easily leading to postoperative pancreatic leakage; and (5)
the tumor subjected to resection is normally located in
the periphery of the pancreatic tissue and does not block
the main pancreatic duct. The pancreas is not susceptible
to chronic inflammation, but the pancreas and pancreatic
duct are soft and can rupture or tear. This was not conducive to achieving healing of the transected ends with
wound closure.
How to control the extent of surgical injury and
reduce the incidence of pancreatic defects and leakage
has been a pressing issue for this surgical treatment[11].

Illustration for the wound
surface area of the pancreas
after the tumour was removed

Illustration for proximal
pancreatic end ligated to
jejunum and a stent was set into
distal pancreatic resection (the
other end of pancreatic duct
stent was placed into jejunum)

Illustration for surgery
repair with Roux-en-Y
pancreaticojejunostomy

Figure 5 schematic sketch of some key steps.

DISCUSSION
BTPH includes pancreatic exocrine tumors (serous cystic
adenoma, mucinous cystadenoma, intraductal papillary
mucinous tumor, and solid pseudopapillary tumor) and
endocrine tumors (insulinoma, pancreatic gastrinoma,
and no function neuroendocrine tumors)[3]. With the
development of diagnostic imaging techniques, many
pancreatic lesions now can be confirmed as benign lesions before surgery[4,5]. It is the continual pursuit of the
surgeon to maximize the integration of the pancreas,
gastrointestinal tract, and biliary tract organs to facilitate
the functional recovery and preservation of the organ
while regulating a balance between tumor removal and
injury control[6]. In patient selection for specific surgical
procedures, the surgeon should conduct a comprehensive
assessment based on local changes around the lesion with
its systemic response and based on the patients’ understanding of their family history of the disease[7]. Because
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To maintain the advantages of surgical excision of the
pancreatic cancer as well as to reduce the incidence of
pancreatic leakage, we conducted partial pancreatic head
resection and pancreatic Roux-en-Y anastomosis reconstruction for the selected cases. We summarized the
indications for the surgery with the following causes: (1)
tumor size of 3-5 cm; (2) large surface area wound highly
susceptible to pancreatic leakage after partial resection;
and (3) clear damage during surgery, the proximal pancreatic duct was ligated, and a stent needed to be placed in
the distal pancreatic duct by pancreaticojejunostomy. In
some cases, although there was not an explicit statement
on pancreatic injury, the tumor was close to the pancreatic duct; therefore, we could not eliminate the possibility that the pancreatic duct was damaged. The modified
operation completely removed the lesion in the tissue
and reconstructed the digestive tract with Roux-en-Y
pancreatic jejunostomy, which may simplify the surgical
procedures and reduce postoperative complications. Prior
to surgery, a field lesion assessment should be performed
using detailed images, especially with an enhanced CT
scan, and an appropriate approach of surgical treatment
should be chosen after judging the relationship of the
lesions between the main pancreatic duct and the surrounding vessels. The diagnosis must be clearly made.
The analysis on quick frozen section was performed
when it was difficult to determine the nature of the lesions. If a malignant tumor was demonstrated, radical
dissection would have been chosen[12]. For instance, special attention should be paid to prevent the ligation of the
main pancreatic duct during the local excision of tumors;
otherwise, postoperative complications will be increased.
In the process of tumor removal, we did not over-free
the duodenum and tissues at the rear of the pancreas to
prevent pancreatic penetration, which may increase surgical risk and even failure.
In this retrospective study, four cases received local pancreatic resection and surgical wound repair with
Roux-en-Y pancreatic jejunostomy. We found that the
procedure had the following benefits: preservation of
organ function; no injury of the biliary system; intact
stomach and duodenum; precise dissection of the peripancreas; and maximization of the retention of a healthy
pancreas, thereby avoiding or reducing the risk of postoperative diabetes. The four patients did not suffer from
postoperative diabetes or pancreatic leakage. The injury
was under control, thus reducing or avoiding pancreatic
leakage caused by pancreatic duct injury in the process
of local tumor resection. The drainage channel from the
pancreas into the digestive tract was rebuilt by precise and
exact pancreaticojejunostomy; therefore, the impaired
pancreatic exocrine function was restored. It was not
necessary to reconstruct the biliary system to avoid bile
leakage. All of these factors may improve surgical procedure safety and good preservation and injury control of
the pancreas.
The authors suggested that the local resection of the
pancreatic head and the surgical wound repair with Roux-
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en-Y pancreatic jejunostomy may be beneficial in reducing complications; these benefits should be recognized,
and the main pancreatic duct should be protected during
surgery. The intraoperative detection of tumors using
B-ultrasonic scans can be performed when necessary. It
was necessary to keep the tumor border 2-3 mm away
from the main pancreatic duct to ensure a clean cutting
edge without main pancreatic duct injury[13]. Tumor size
was not an absolute indication for local excision procedure. Instead, tumor location, the size of its base section,
and the relationship between the tumor and the main
pancreatic duct are important factors required for the
consideration of local excision[14]. During the surgery, the
injured blood vessels or small pancreatic duct should be
ligated or sutured with appropriate management of the
pancreatic trauma. If there is a clear pancreatic duct injury, ligation should be performed at the proximal end and
a stent should be placed at the distal end of the pancreatic duct. If B-ultrasonic images examination for preoperative assessment of tumor location show that the tumor is
close to the pancreatic duct, surgery should be managed
by stent implantation with nasal endoscopy. This technique was helpful not only to search for the pancreatic
duct in the surgery but also to reduce pancreatic injury
and to examine whether there was any pancreatic duct
injury. However, this operation was invasive, with an increased risk of pancreatitis; therefore, risk and benefits
must be fully considered before choosing this method.
In summary, our study indicates that a 3-5 cm BTPH
with a large pancreatic wound after local resection existed at a high risk of pancreatic leakage. Local resection
of the pancreatic head in combination with Roux-en-Y
pancreatic jejunostomy not only completely resected the
pancreatic tumor but also retained optimal pancreatic
function and reduced the incidence of pancreatic leakage.

COMMENTS
COMMENTS
Case characteristics

Four patients (three female and one male) with a mean age of 34.3 years presented with benign tumors of the pancreatic head with diameters of 3.2-4.5 cm.

Clinical diagnosis

Benign tumor of the pancreatic head.

Differential diagnosis
CO poisoning.

Laboratory diagnosis

While the preoperative serum tumor markers alpha-fetoprotein, carcinoembryonic antigen, and carbohydrate antigen 199 were within the normal ranges
in case 1, case 2 and case 4, the levels of fasting glucose, serum insulin and
C-peptide of case 3 were shown as 1.9 mmol/L, 83.5 miu/L and 1140.4 pmol/L,
respectively.

Imaging diagnosis

B-ultrasonic examination, computed tomography scan, and enhanced magnetic
resonance imaging were used to assist the diagnosis of benign tumors of the
pancreatic head in the 4 cases.

Pathological diagnosis

Intraoperative frozen section analysis and pathological examination confirmed
the presence of solid pseudopapillary tumors of the pancreas in case 2.

Treatment

The 4 patients were cured by partial pancreatic head resection in combination
with Roux-en-Y pancreaticojejunostomy.
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Related reports

How to maintain the advantages of surgical excision of the pancreatic cancer as
well as to effectively reduce the incidence of pancreatic leakage is a pressing
issue that is unclear for this surgical treatment.

6

Term explanation

Benign tumors of the pancreatic head include exocrine tumors (serous cystic
adenoma, mucinous cystadenoma, intraductal papillary mucinous tumor, and
solid pseudopapillary tumor) and endocrine tumors (insulinoma, pancreatic gastrinoma, and no function neuroendocrine tumors).

7

Experiences and lessons

This case report indicates that the local resection of the pancreatic head in
combination with Roux-en-Y pancreatic jejunostomy not only completely resected the pancreatic tumor but also retained optimal pancreatic function and
reduced the incidence of pancreatic leakage.

8

Peer review

In this manuscript, the authors report 4 cases of duodenum-preserving pancreatic head resection for benign pancreatic lesions. Previous reports on
duodenum-preserving pancreatic resections claimed clinical benefits such as
less complication rates and shorter hospital stay, low hospital mortality rate of <
1% and superior long-term outcomes.

9
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Focal autoimmune pancreatitis and chronic sclerosing
sialadenitis mimicking pancreatic cancer and neck
metastasis
Li Sun, Qiang Zhou, David R Brigstock, Su Yan, Ming Xiu, Rong-Li Piao, Yan-Hang Gao, Run-Ping Gao
remains healthy with no signs of recurrence at one year
follow-up. The differentiation of f-AIP from PC is very
important to avoid unnecessary pancreatic resection.
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Key words: IgG4-related disease; IgG4-related focal
type of AIP; Küttner’s tumour; Autoimmune pancreatitis; Pancreatic cancer
Core tip: We report a rare case of 53-year-old male
patient who suffered from IgG4-related focal type of
autoimmune pancreatitis (f-AIP) accompanied with Küttner’s tumour originally suspected of being pancreatic
cancer with neck metastasis. The patient responded
well to corticosteroid therapy but he had undergone an
unnecessary pancreatic body mass resection one year
ago prior to admission. Therefore, we suggest that AIP
should always be considered in case of a focal pancreatic mass.
Original sources: Sun L, Zhou Q, Brigstock DR, Yan S, Xiu
M, Piao RL, Gao YH, Gao RP. Focal autoimmune pancreatitis
and chronic sclerosing sialadenitis mimicking pancreatic cancer and neck metastasis. World J Gastroenterol 2014; 20(46):
17674-17679 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i46/17674.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i46.17674

Abstract
Type 1 autoimmune pancreatitis (AIP) or chronic sclerosing sialadenitis (Küttner’s tumour) is an uncommon
disorder that has recently been confirmed as an IgG4related disease. Here, we describe a rare case of a
53-year-old male patient who primarily presented with
pancreatic body mass, left neck mass and several lumps
in his lower lip mimicking pancreatic cancer (PC) and
neck metastasis. The patient underwent pancreatic
body mass and labial gland lumps resection as well as
an ultrasound-guided biopsy of the left neck mass. He
was diagnosed with IgG4-related focal type of AIP (f-AIP)
and Küttner’s tumour by immunohistochemistry. The
patient responded well to corticosteroid therapy and
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INTRODUCTION
Autoimmune pancreatitis (AIP) is an uncommon form of
chronic pancreatitis associated with an autoimmune inflammatory process[1]. Two subtypes of AIP have been so
far recognized: type 1 AIP is the pancreatic manifestation
of IgG4-related disease (IgG4-RD), while type 2 AIP
is related to a granulocytic epithelial lesion[2,3]. Although

656

February 8, 2015|Second Edition|

Sun L et al . IgG4-related focal autoimmune pancreatitis

A

B

C

Figure 1 Rare computed tomography images of type I autoimmune pancreatitis. A same image with pancreatic cancer (PC) in the body of the pancreas (white
arrow) one year ago prior to admission (A), a similar image of pancreatic head carcinoma (white arrow) accompanied by common bile duct dilation (black arrow) at
admission (B), and slightly reduced in the pancreatic head volume (white arrow) with a normal common bile duct (black arrow) after steroid therapy (C).

diffuse swelling of the pancreatic parenchyma and diffuse irregular narrowing of the pancreatic duct system
are morphologically characteristics of both subtypes of
AIP, a focal type of AIP (f-AIP) has been recently recognized[4]. The f-AIP exhibits a localized mass lesion in the
pancreas, which closely mimics pancreatic cancer (PC)[4,5].
Since AIP responds extremely well to steroid therapy, the
differentiation of AIP from PC is highly important to
avoid unnecessary laparotomy or pancreatic resection.
Chronic sclerosing sialadenitis (Küttner’s tumour) is
a benign tumour-like lesion most commonly affecting
the submandibular gland first recognized by Küttner in
1896[6]. Histologically it is characterized by acinar atrophy,
periductal sclerosis, and perilobular lymphocytic infiltrate.
Recently, Küttner’s tumour has been recognized within
the spectrum of IgG4-RD because some samples of
sclerosing sialadenitis from Japan or America have abundant IgG4-positive plasma cells[7]. Although unusual cases
that affect the parotid glands or labial glands have also
been described[8], Küttner’s tumour arising in the unilateral submandibular gland and synchronously affecting the
focal salivary gland in lower lip has not been reported.
Here, we report a rare case of a patient with IgG4related f-AIP accompanied with Küttner’s tumour manifesting itself as a mass in the neck and several lumps in
the lower lip, which was originally misdiagnosed of being
PC with neck metastasis.
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CASE REPORT
A 53-year-old male from Northeast China was admitted
for abdominal distension and diarrhea lasting for four
years. He presented a painless, hard left neck mass with
slight dysfunction of salivary secretion and a 20-pound
weight loss over 6 mo. One year prior to admission,
positron emission tomography/computed tomography
(PET/CT) (data not shown) or CT imaging identified a
possible pancreatic body carcinoma resulting in surgical
resection of the pancreatic body and tail with en-bloc
splenectomy at that time. However, the diagnosis of pancreatic carcinoma was ruled out after a routine histological examination was performed (Figure 1A). The patient
denied any history of alcohol, tobacco, or illicit drug use.
On examination, several firm 0.3 cm non-tender lumps
were seen in the mucosa of his lower lip. He also had a
painless, hard, fixed mass in the left submandibular area
(suspected cervical metastasis). Abdominal examination
revealed mild epigastric tenderness to deep palpation
without rebound.
The laboratory test data on admission revealed a
markedly elevated erythrocyte sedimentation rate (74
mm/h), and a mildly elevated serum amylase (158 U/L)
and lipase (109 U/L). Serum immunological testing displayed high levels of IgG4 (32.7 g/L) and IgG (38.9 g/L),
and positive reaction with anti-nuclei antibody.
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Figure 2 Histological findings of the excisional biopsy specimen of the lower lip lumps. Hematoxylin and eosin (HE) stain showing normal labial gland (A, ×
400); acinar atrophy and lymphoplasmacyte infiltration and fibrosis from the patient (B, × 400); immunohistochemical staining for IgG4 (red color) (C, × 400) or IgG
(yellow color) (D, × 400) in plasma cells from the patient.

An ultrasound scan of the neck showed left swollen
submandibular gland (4.2 cm length × 2.8 cm width ×
2.1 cm height), suggesting the possibility of chronic sialadenitis. An enhanced CT scan of the abdomen revealed
a relatively low density of the pancreatic head as well as
extra- and intra-hepatic bile duct dilatation (Figure 1B),
suggesting the possibility of pancreatic head cancer.
On the 10th day after admission, we suspected neck
metastasis of pancreatic head cancer or multiple tumors
of the salivary glands or IgG4-related systemic disease.
The patient underwent an excisional biopsy examination
of the lower lip lumps to obtain definitive histological
diagnosis. In distinction from healthy individuals, hematoxylin and eosin (HE) staining of the excisional biopsy
specimen revealed acinar atrophy, abundant lymphocytoplasma cell infiltration, and marked fibrosis (Figure
2A, B). Immunohistochemical staining showed abundant
IgG4-postive plasma cells in the excisional labial gland
specimen of the patient, with a ratio of IgG4/IgGpositive plasma cells of more than 50% (Figure 2C, D).
Fine needle aspiration biopsy (FNA) of the left submandibular gland showed changes consistent with labial gland
spencimen (data not shown). The patient was diagnosed
with Küttner’s tumour which affected left submandibular
gland and labial salivary gland.
To determine weather the patient suffered from
IgG4-related autoimmune pancreatitis, pancreatic specimens that had been obtained from the patient by excision of the body mass of the pancreas one year prior to
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this admission were stained with HE which revealed the
presence of phlebitis (Figure 3A), storiform-type fibrosis and dense lymphoplasmacyte infiltration (Figure 3A,
B). Immunohistochemical staining showed numerous
IgG4-positive plasmacytic infiltrations around the intact
pancreatic ducts, with a ratio of IgG4/IgG-positive plasmacytes of more than 40% thus meeting the diagnostic
criteria for IgG4-related f-AIP (Figure 3C, D).
On the 17th day after admission, the patient received
30 mg/d of prednisone for 4 d without any side effects,
and was then discharged with the same steroid dose for
up to 4 wk. At his 4-wk follow-up, the patient exhibited
no signs of either abdominal distension or diarrhea. His
previously swollen submandibular gland on the left side
was markedly reduced but still palpable, while the epigastric region was not painful upon deep palpation. A
CT scan of the abdomen showed slight reduction of the
pancreatic head volume or in the extra- and intra-hepatic
bile duct dilatations (Figure 1C). The previously elevated
serum levels of amylase and lipase had returned to normal value ranges, but serum IgG4 level was still high (15.6
g/L). The patient then received a long-term maintenance
dose of 10 mg/d of prednisone after steroid tapering. At
12-mo follow-up, his illness had not recurred.

DISCUSSION
IgG4-RD is a recently recognized multi-organ fibroinflammatory condition with a propensity to manifest
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Figure 3 Histological findings of the resected specimen from pancreatic body mass. Hematoxylin and eosin (HE) stain showing phlebitis (A, × 200); numerous
lymphoplasmacyte infiltration and storiform fibrosis (B, × 200); immunohistochemical staining showing IgG4-positive plasma cells (C, × 400) and IgG-postive plasma
cells (D, × 400) in the resected pancreatic sections of the patient.

itself as a mass-forming lesion characterized by the presence of abundant IgG4+ plasma cells, elevation of serum
IgG4 levels, and a dramatic steroid responsiveness[9]. New
histological diagnostic criteria for IgG4-RD require the
presence of at least two of three characteristic histological features, namely, dense lymphoplasmacytic infiltration,
fibrosis arranged at least focally in a storiform pattern,
and obliterative phlebitis[10]. Thus, the patient in this study
fully met the diagnostic criteria for IgG4-related f-AIP
and Küttner’s tumour.
Although diagnosis of AIP has greatly improved
because of growing awareness of the condition and proposed diagnostic criteria[3,10], there still remain no good
practical strategies to distinguish AIP from PC. Clinicians
must differentiate between the two disorders to prevent
unnecessary surgery or delayed initiation of corticosteroid therapy. It has been reported that about 2.5% of
pancreatic resections were performed in AIP patients
following a mistaken diagnosis of PC[11] and that 35.3%
of f-AIP patients were surgically treated because PC was
suspected[12]. The patient in this study underwent surgical resection of the pancreatic body mass one year prior
to admission, which we subsequently histologically confirmed as IgG4-related f-AIP.
Over the last decade, clinicians have paid great attention to the differentiation of AIP from PC. Recently Sun
et al[13] reported that five radiological imaging features
helpful for diagnosing f-AIP were (1) sausage-shaped
enlargement; (2) delayed homogeneous enhancement; (3)

WCCR|www.wjgnet.com

hypoattenuating capsule-like rim; (4) irregular narrowing
of the main pancreatic duct (MPD) and/or stricture of
the common bile duct; and (5) MPD upstream dilatation
≤ 5 mm. Since focal mass and pancreatic duct dilatation are the most common findings for PC as well[14],
differentiating such cases of f-AIP from PC is rather difficult using CT or magnetic resonance imaging alone. A
recent study showed that serum IgG4 > 280 mg/dL or
other organ involvement (exapancreatic biliary stricture,
salivary gland swelling and retroperitoneal fibrosis) were
highly specific findings for f-AIP[15]. More recently, 18Ffluorodeoxyglucose (FDG)-PET/CT could be used to
monitor the drug efficacy of IgG4-RD because abnormal
FDG uptake in all affected lesions had completely disappeared after therapy[16]. Although endoscopic ultrasoundguided FNA (EUS-FNA) is useful to either diagnose or
rule out PC, definitive diagnosis of AIP is difficult by
EUS-FNA because of the small sample size obtained[11].
Recently, EUS-guided core biopsy techniques are recommended[11]. IgG4 immunostaining of biopsy specimens
obtained from the major duodenal papilla was also used
for diagnosis of AIP[17]. Therefore, comprehensive data
including clinical, imaging, serological, histological differences and other organ involvement should be analyzed to
differentiate f-AIP from PC.
The patient in this study responded well to corticosteroid therapy. However, after 4-wk steroid therapy the
serum IgG4 level was still high (15.6 g/L). Since IgG4
antibodies are directly pathogenic in IgG4-RD, rituximab
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therapy is chosen to realize rapid decline of serum IgG4
levels and prompt clinical improvement in IgG4-RD by
depleting the pool B lymphocytes that replenish shortlived IgG4-secreting plasma cells[18]. Additionally, steroid
sparing regimens such as Azathioprine and mycophenolate mofetil may be used in patients with incomplete
response to steroid.
In summary, we report a rare case of IgG4-related
f-AIP and Küttner’s tumour which primarily mimics
pancreatic cancer and neck metastasis. Since the differentiation of f-AIP from PC is very difficult and their
treatment and prognosis are quite different, we suggest
that AIP should always be considered in case of a focal
pancreatic mass.
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and helping surgeons identify the location of the tumor.
EUS-FNT might have a role for preoperative localization of pancreatic head insulinomas which are likely to
be nonpalpable. We report a case of preoperative EUSFNT for localization of a nonplapable pancreatic head
insulinoma. This report demonstrates that EUS-FNT
of pancreatic head insulinomas may facilitate surgical
resection, reduce operative time and decrease surgical
complications.
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Core tip: Preoperative endoscopic ultrasound-guided
fine- needle tattooing (EUS-FNT) pancreatic body and
tail lesion has shown to decrease operative time and facilitate laparoscopic distal pancreatectomy. We reported
that preoperative EUS-FNT can effectively help localizing non-palpable pancreatic head insulinoma, especially
in deep pancreatic parenchymal tissue. EUS-FNT helps
precisely localizing the tumor and avoiding pancreatic
duct and vascular injury from surgery. Furthermore this
technique may help in preserving normal pancreatic
tissue, reducing operative time and most importantly
minimizing risks of pancreaticoduodenectomy. EUSFNT represents a safe and useful role for the preoperative localization and surgical planning of the pancreatic
head insulinoma.

Abstract
Although insulinomas are rare, they are the most common pancreatic neuroendocrine tumor, with an incidence of four cases per million population. Insulinomas
are generally benign indolent intrapancreatic tumors.
Surgical resection remains the main option for treatment. However, up to 67% of a pancreatic head insulinomas are nonpalpable, thus surgical resection of the
nonplapable insulinoma in this area could become problematic resulting in prolonged surgical time, increased
risk of pancreatic duct injury and need for pancreaticoduodenectomy. Endoscopic ultrasound-guided fineneedle tattooing (EUS-FNT), has been shown to have
a crucial role for localization of pancreatic body and tail
lesions, facilitating laparoscopic distal pancreatectomy
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INTRODUCTION
Endoscopic ultrasound (EUS) is a widespread imaging
technique providing highly accurate localization of several pancreatic lesions. Endoscopic ultrasound-guided
fine-needle tattooing (EUS-FNT) has been shown to
have a role for localization of pancreatic body and tail lesions, facilitating laparoscopic distal pancreatectomy and
helping surgeons identify the location of the tumor[1,2].
Although EUS-FNT has been widely used for localizing pancreatic lesions in the body and tail, the role of
EUS-FNT for pancreatic head lesions has never been
established or reported. We report a case of preoperative
EUS-FNT for localization of a nonpalpable pancreatic
head insulinoma.

Figure 1 Computer tomographic of the abdomen and pelvis with pancreas
protocol showed a 1.7 cm × 1.2 cm × 1.6 cm solid mass in the superior
and right lateral margin of the head pancreas. The mass was hyperdense to
the pancreas on early arterial phase imaging and became isodense with washout on more delayed phase images.

CASE REPORT
A 70-year-old female, with history of hypertension and
Parkinson’s disease, presented to the hospital with neuroglycopenic symptoms, including confusion and weakness.
A serum glucose level ranged between 22-65 mg/dL
(normal: 73-107 mg/dL). She had persistent episodes of
hypoglycemia which required aggressive intravenous dextrose replacement and ICU monitoring. Laboratory evaluation showed a C-peptide of 7.7 ng/mL (1.1-4.4 ng/mL),
Insulin level of 20.9 MCiU/mL (0-20 MCiU/mL), Proinsulin of 19.9 pmol/L (3-20 pmol/L) and urine sulfonylurea screening was negative. Computer tomographic of
the abdomen and pelvis with pancreas protocol revealed
a 1.7 cm × 1.2 cm × 1.6 cm hypervascular lesion in the
head of the pancreas located just medial to the gastroduodenal artery (GDA) and lateral to the superior mesenteric vein (SMV) (Figure 1). Endoscopic ultrasound (EUS)
revealed a 15.5 mm hypoechoic, homogeneous tumor
lesion in the head of pancreas. The tumor was adjacent
to GDA and close to the pancreatic duct. EUS-guided
fine-needle aspiration (EUS-FNA) biopsy was performed
to confirm the diagnosis. Considering the location of the
tumor in relation to the SMV and GDA, EUS-FNT was
performed using a 22-gauge needle (Echo-Tip, WilsonCook). Two mL of sterile carbon-based ink (Spot; GI
supply, Camp hill, PA) was injected slowly beginning in
the center of the lesion and continuing until the needle
exited the pancreas (Figure 2). Two days later, the patient
underwent exploratory laparotomy. Intraoperatively, the
insulinoma was nonpalpable and located deep in the
pancreatic parenchyma between GDA and SMV. This
was confirmed by intraoperative ultrasound. During dissection with bi-polar cautery between the GDA and the
SMV, the preoperative tattooing was easily identified. The
insulinoma was meticulously dissected with the guidance
of the tattoo marker to preserve the pancreatic duct located posteriorly. During the procedure, the patient was
given 10% dextrose water intravenously and blood sugar
was checked every 15 min in order to prevent hypoglycemia. Finally, enucleation of the 2 cm pancreatic head
insulinoma was performed without complication (Figure
3). Preoperative random insulin levels decreased signifi-
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Figure 2 Endoscopic ultrasound-guided fine- needle tattooing image of a
15.5-mm hypoechoic mass located at pancreatic head adjacent to gastroduodenal artery.

cantly to10.6 MCiU/mL compared with preoperative
insulin level of 23.8 MCiU/mL. Pathologic evaluation of
the resected tumor revealed a pancreatic neuroendocrine
tumor, consistent with an insulinoma. The patient had an
uneventful postoperative hospitalization and remained
euglycemic during outpatient follow-up at 6 mo.

DISCUSSION
After an insulinoma is diagnosed based on clinical and
laboratory findings, surgical resection still remains the
treatment of choice in the patient without metastasis.
The type of surgical resection, which includes open or
laparoscopic enucleation, pancreaticoduodenectomy and
distal pancreatectomy are dictated by the location of the
insulinoma. Therefore, methods for localizing insulinomas are very important. The preoperative localization of
insulinoma which include CT, MRI and EUS, has a very
high sensitivity 98%-100% especially after the widespread
use of EUS[3,4]. In contrast, the rate of intraoperative
detection, including intraoperative palpation and intraoperative ultrasound (IOUS) varies between studies, ranging from 83%-98%[3,5-8]. Hence, preoperative localization
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is technically feasible and safe for pancreatic body and tail
lesions. There is only a case of mild pancreatitis reported
after EUS-FNT in a case series[1,2]. Since this is the first
case report of EUS-FNT performed in the pancreatic
head, our case demonstrates the safety of EUS-FNT in
pancreatic head area. There was no evidence of pancreatitis or infection after the EUS-FNT procedure and during the intraoperative period.
Our report is the first to describe the use of EUSFNT for the preoperative localization of a nonpalpable
pancreatic head insulinoma. This case differs from previously described reports in the literature in several ways.
First, the insulinoma, that we localized, was intraoperatively nonpalpable and located in the head of pancreas.
Second, the patient had a moderate to large size tumor
(1.55 cm) which was located very close to a major vessel
and the pancreatic duct. EUS-FNT can play a role in precisely localizing the tumor margin, in the pancreatic head
area, which can help facilitate surgery in nonpalpable insulinoma intraoperatively and helps avoid pancreatic duct
and local vascular injury while preserving normal pancreatic tissue. Furthermore, it can help reduce operative time
and most importantly decreases the chance for the need
to perform pancreaticoduodenectomy.
In conclusion, EUS-FNT represents a useful and safe
technique for the preoperative localization and surgical
planning of the pancreatic head insulinomas. Further
studies will need to be performed to confirm the efficacy
and safety of EUS-FNT in the pancreatic head and confirm whether EUS-FNT of these pancreatic head lesions
will be able to decrease the rate of pancreaticoduodenectomy and facilitate successful minimal invasive resection.

Figure 3 The tattooed insulinoma, located between gastroduodenal artery
and superior mesenteric vein, was identified during operation (left). The 2
cm Insulinoma was enucleated without complication (right).

of the insulinoma is preferable and crucial for surgical
planning and minimizing unnecessary surgery[3]. EUS,
provides not only diagnosis by FNA biopsy but also
localization of the tumor and has a sensitivity to detect
neuroendocrine tumors ranging from 86% to 94%[4,9].
In general, EUS is recommended in patients with a high
clinical index of suspicion where CT or MRI failed to
localize tumor[3]. EUS-FNT accurately localizes small
pancreatic tumors, facilitates identification of pancreatic
lesions intraoperatively, and decreases operative time[10,11].
This was confirmed by studies that showed preoperative
EUS-FNT of pancreatic body and tail lesions decreased
operative time for laparoscopic distal pancreatectomy[1,2].
Although EUS-FNT has been widely used for localizing
pancreatic lesions in the body and tail, the role of EUSFNT for pancreatic head lesions has never been established or reported.
Even though surgery can a have minimal invasive approach, surgical resection of the insulinoma in the pancreatic head still may require an exploratory laparotomy
and a pancreaticoduodenectomy (Whipple procedure)
due to the structural complexity of this area. Thirty percent of insulinomas are located in the head and uncinate
process of the pancreas[3,12]. There are reports that up
to 67% of pancreatic head insulinomas are nonpalpable
and 80% of nonpalpable insulinomas were located in
pancreatic head[3,7]. This can result in a dilemma when intraoperative tumor localization fails and causes the need
for unnecessary or extended blind resections. In 4 out of
61 patients from a case series, with and without preoperative EUS localization, a second operation was required to
remove a tumor that was unidentifiable intraoperatively
during the first operation[3]. Another study also showed
that in 1 out of 26 patients, who underwent laparoscopic
distal pancreatectomy (LDP) without EUS-FNT, required
a second operation to remove the unidentifiable insulinoma by IOUS[2]. EUS-FNT appears to have a role for
preoperative localization of pancreatic head insulinoma
particularly in cases when a mass could not be palpable
and identifiable even with IOUS during surgery.
EUS-FNA complications, include pancreatitis and
infection, occur in approximate 0%-2.2%[13,14]. EUS-FNT
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Case characteristics

A 70-year-old female presented with neuroglycopenic symptoms and was found
to have a pancreatic head insulinoma.

Clinical diagnosis

The patient who has insulinoma could present with either neuroglycopenic
symptoms or adrenergic manifestations included shakiness, anxiety, nervousness, palpitations and sweating. Physical examination is usually unremarkable.

Differential diagnosis

Sulfonylurea-induced hypoglycemia, Insulin autoimmune hypoglycemia, Noninsulinoma pancreatogenous hypoglycemia syndrome (NIPHS), other pancreatic
neoplasms.

Laboratory diagnosis

Laboratory evaluation showed a C-peptide of 7.7 ng/mL (1.1-4.4 ng/mL), Insulin
level of 20.9 MCiU/mL (0-20 MCiU/mL), Proinsulin of 19.9 pmol/L (3-20 pmol/L)
and urine sulfonylurea screening was negative suggesting diagnosis of the
insulinoma.

Imaging diagnosis

Computed tomography and Endoscopic ultrasound revealed a hypervascular
lesion in the pancreatic head located just medial to the gastroduodenal artery
and lateral to the superior mesenteric vein.

Pathological diagnosis

Pathologic evaluation of the resected tumor revealed a pancreatic neuroendocrine tumor. Immunohistochemistry staining is positive for synaptophysin,
chromogranin and insulin, consistent with an insulinoma.

Treatment

The patient underwent exploratory laparotomy and enucleation of the 2 cm pancreatic head insulinoma without complication.
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Related reports

5

Endoscopic ultrasound-guided fine-needle tattooing (EUS-FNT) has been
shown to have a role for localization of pancreatic body and tail lesions, facilitating laparoscopic distal pancreatectomy and helping surgeons identify the location of the tumor.

6

Term explanation

Sterile carbon-based ink (GI Spot), is endoscopic non india-ink marker, contains high purity suspended carbon particles providing safe, proven, permanent
endoscopic tattooing.

7

Experiences and lessons

8

Peer review

9

This report demonstrates that EUS-FNT of pancreatic head insulinomas facilitate surgical resection, may reduce operative time and decrease surgical complications.
It is an interesting case.
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Core tip: Mucinous cystic adenoma (MCA) of the pancreas is a benign tumor with ovarian-like tissue located
in the body or the tail of the pancreas. We report the
first case of atrophy of the distal pancreas secondary
to compression by a giant MCA. We raise the question
of underlying dorsal agenesis of the pancreas (DAP)
but as ovarian-like tissue of MCA comes from the close
migration of the left gonad and the dorsal pancreas
during embryogenesis MCA can not be associated with
true DAP. Finally, the absence of diabetes mellitus, and
thrombosis of the splenic vein confirmed the secondary
atrophy caused by a mechanism of compression.
Original sources: Gagnière J, Dupré A, Da Ines D, Tixier L,
Pezet D, Buc E. Giant mucinous cystic adenoma with pancreatic atrophy mimicking dorsal agenesis of the pancreas. World J
Gastrointest Surg 2014; 6(3): 42-46 Available from: URL: http://
www.wjgnet.com/1948-9366/full/v6/i3/42.htm DOI: http://
dx.doi.org/10.4240/wjgs.v6.i3.42

Abstract
Mucinous cystic adenoma (MCA) of the pancreas is a
rare benign cystic tumor with ovarian-like stroma and
lack of communication with the pancreatic ductal system. The ovarian tissue is incorporated from the left
gonad within the dorsal pancreas during embryogenesis. Consequently, congenital dorsal agenesis of the
pancreas (DAP) cannot be associated with MCA. We
report the case of a giant MCA associated with atrophy of the dorsal pancreas mimicking complete DAP.
Pancreato-magnetic resonance imaging failed to identify the dorsal pancreas but the absence of diabetes
mellitus and compression of the splenic vein with major
tributaries rectified the diagnosis of secondary atrophy
of the distal pancreas. Unusual proximal location of the
cyst in the pancreas may have induced chronic obstruction of both the dorsal pancreatic duct and the splenic
vein, with secondary atrophy of the distal pancreas.
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INTRODUCTION
Dorsal agenesis of the pancreas (DAP) is a rare disease
that is frequently asymptomatic except when associated
with polysplenia syndrome. Etiology remains unclear, but
dysgenesis of the dorsal bud during embryogenesis seems
to be the most plausible explanation. Confounding diagnoses include pseudo-agenesis of the dorsal pancreas following acute pancreatitis or compression by a tumor[1,2].
In such cases, the mechanism involves pancreatic duct
obstruction with atrophy of pancreatic acini replaced by
fat. However, endocrine cells generally still persist and
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Laboratory test results including amylase, lipase and serum glucose levels were within the normal range. The
serum tumor markers carcinoembryonic antigen (CEA)
and carbohydrate antigen 19-9 (CA19-9) were normal.
Contrast-enhanced computed tomography (CT) scan
confirmed a well-defined, low-density, 17 cm × 11 cm,
unilocular cystic tumor (Figure 1). It seemed to originate
from the proximal part of the distal pancreas but the
rotation to the left of both the head of the pancreas and
the superior mesenteric vessels rendered the exact location of the cyst inconclusive (Figure 1). Thin septa, contrast enhancement and calcifications were also observed.
Magnetic resonance imaging (MRI) and endoscopic USguided fine needle aspiration (EUS-FNA) of the cyst
were not performed preoperatively as giant benign MCA
was suspected. The patient underwent surgical enucleation of an exophytic 14 cm × 10 cm cystic tumor of
the pancreas. In his operative report, the surgeon noted
a difficult procedure with accidental intraoperative rupture of the cyst. The postoperative period was uneventful and the patient was discharged on postoperative day 7.
The pathological report confirmed a multilocular, thickwalled, 14 cm × 10 cm cyst with intracystic hemorrhage
and disruption. Microscopically, the cyst was lined by tall
columnar, mucin-containing epithelial cells, surrounded
by an ovarian-like stroma (Figure 2). The epithelium was
benign and positive for cytokeratins 7 and 19, which is
consistent with the diagnosis of pancreatic MCA. Enucleation was complete and conservative as pancreatic
parenchyma was absent on the specimen.
An abdominal CT-scan was performed 6 mo after
surgery for exploration of abdominal tenderness and
showed four low-density homogenous cystic lesions
with contrast-enhanced wall in the previous pancreatic

Figure 2 Histologic examination (× 20) showing the cyst lined by tall
columnar epithelial cell (yellow arrowheads) with underlying ovarian-type
stroma composed of densely packed spindle cells (red arrow).

prevent the occurrence of diabetes mellitus. Benign cystic or non-cystic tumors cannot usually induce pancreatic
atrophy since invasive contingents are missing. We herein
present the first documented case of a giant mucinous
cystic adenoma (MCA) of the pancreas responsible for
secondary atrophy of the dorsal pancreas and mimicking
a complete DAP.

CASE REPORT
A 36-year-old female was referred to a first institution
for exploration of an asymptomatic abdominal mass.
She had no previous medical or surgical history. Physical examination showed a large painless epigastric mass.
Ultrasound (US) showed a well-limited cyst in the epigastric area 15 cm × 10 cm in size with a thick wall,
heterogeneous content and peripheral calcifications.

WCCR|www.wjgnet.com

Figure 1 Preoperative contrast-enhanced
computed tomography showing a huge
cyst with septa developed close to the head
of the pancreas, exophytic development
to the left and downward, and rotation of
the mesenteric axis. A: Axial view showing
the head of the P with the intrapancreatic
main bile duct (white arrowhead) and ventral
pancreatic duct (yellow arrowhead). There
is rotation of the mesenteric axis, as shown
by the oblique plane made by the superior
mesenteric artery (white arrow) and the
superior mesenteric vein (yellow arrow); B:
Coronal view showing thin septa within the
macrocyst (white arrow) and deviation without
thrombosis of the mesenterico-portal axis (red
arrowhead); C: Sagittal view showing anterior
development of the cyst, close to the head of
the pancreas (P) and the ventral pancreatic
duct (yellow arrowhead). L: Liver; S: Spleen; P:
Pancreas; C: Cyst.
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Figure 3 Post-operative contrast-enhanced computed tomography showing three low-density homogenous cystic lesions suggesting secondary
dissemination of the resected cyst. Major tributaries were also present
around the stomach (red arrowheads). The P has a total distal atrophy as
shown by lack of pancreatic tissue behind the mesenterico-portal axis (white
arrow). P: Pancreas; C: Cyst.

Gallbladder

enucleation area (Figure 3). The body and tail of the
pancreas were not visible on CT nor on the upper part
of the head of the pancreas, suggesting complete DAP.
Magnetic resonance cholangiopancreatography (MRCP) showed absence of the body and tail of the pancreas
with no accessory pancreatic duct that would confirm the
diagnosis of DAP (Figure 4). There was no other pancreatic anomaly and no polysplenia. The patient was then
referred to our institution. A second interpretation of the
scan pictures showed splenic vein obstruction with major
tributaries around the stomach, suggesting segmental
portal hypertension (Figure 3). These features were also
present on the initial CT. The serum levels of glucose,
amylase and lipase were still normal. The suspected diagnoses were either recurrence of the MCA following difficult and incomplete primary resection, as suggested by
intraoperative rupture, or multiple pseudocysts due to a
latent post-operative pancreatic leak. A second-look laparoscopy was advocated because of abdominal tenderness,
risk of recurrence of the MCA and because EUS-FNA
failed to distinguish MCA from pancreatic pseudocysts.
Laparoscopic exploration showed extra-pancreatic multiple cysts close to the first duodenum at the anterior part
of the head of the pancreas, without pancreatic leak. The
body and tail of the pancreas were also absent. Intraoperative pathology examination of the cysts confirmed
pseudocysts with fat necrosis. Postoperative course was
uneventful and the patient was discharged on postoperative day 3. One year after initial resection the patient had
no diabetes mellitus, and routine blood parameters, in
particular serum glucose level, were normal.

Ventral pancreatic duct

Figure 4 Coronal magnetic resonance imagery showing lack of the body
and tail of the pancreas and of the splenic vein (A), magnetic resonance
cholangiopancreatography showing the common bile duct joining the ventral pancreatic duct at the posterior part of the head of the pancreas (B). The
dorsal pancreatic duct is not visible.

of the cyst. Differential diagnosis includes other benign
cystic lesions such as serous cystic neoplasm, intraductal
papillary mucinous neoplasm and post-pancreatitis pseudocysts[3]. Clinical presentation (female sex, location in
the distal pancreas and no history of pancreatitis) and
paraclinical investigations (MRI and EUS-FNA showing
no pancreatic duct communication, wall calcifications and
high level of intra-cystic CA19-9 and CEA) are suggestive of MCA[4]. Prophylactic resection is warranted as malignant transformation can occur in 6%-27% of cases[5,6].
The origin of ovarian stroma remains unclear. It has
been suggested to derive from ectopic tissue within the
pancreas incorporated throughout close migration of the
left primordial gonad and dorsal pancreatic bud during
embryogenesis[7-9], which would explain the predilection
of MCA for the body-tail region of the pancreas. Consequently, the association of complete DAP with MCA is
theoretically not possible.
DAP is a congenital agenesis of the pancreas that
can be partial or complete. It is a rare event since only 54
cases have been reported in the literature[10]. The pancreas
develops from ventral and dorsal endodermal buds during embryogenesis. The ventral bud gives rise to the major part of the head and uncinate process, which drains
through the duct of Wirsung (i.e., the main pancreatic
duct). The dorsal bud forms the upper part of the head,
body and tail of the pancreas and drains through the duct
of Santorini (i.e., the accessory pancreatic duct). Each

DISCUSSION
To the best of our knowledge, there are no documented
reports of pancreatic cyst-including benign MCAassociated with congenital or secondary atrophy of the
distal pancreas. MCA is a rare benign cystic tumor characterized by an ovarian stroma underlying the epithelium
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bud develops a tree-like ductal system and, during growth
and rotation of the gut in the seventh week of gestation,
the two buds fuse and form the main pancreatic gland.
Exocrine secretion is consistent in both dorsal and ventral pancreas, whereas insulin-secreting cells of the islets
of Langerhans are located predominantly in the dorsal
pancreas[11]. Rarely, DAP is complete with lack of structures originating from the dorsal pancreas - such as minor
papilla, accessory pancreatic duct, body and tail[12]. When
DAP is partial, which is most frequently the case, the minor papilla with a remnant accessory pancreatic duct and
the body of the pancreas usually persist[13]. Confounding
diagnosis is secondary atrophy of the distal pancreas due
to chronic obstruction of the pancreatic duct. In this
case, atrophy involves predominantly the exocrine tissue
while endocrine cells are still present and prevent the occurrence of diabetes mellitus[1,2].
In our patient, despite arguments for congenital DAP,
compression of the main pancreatic duct by the giant
cyst with secondary atrophy of the distal pancreas was
the most probable hypothesis. As discussed above, the
association of complete DAP with MCA is not possible.
Although there was no accessory pancreatic duct on
MR-CP, the unusual proximal location within the dorsal
pancreas of the MCA could have induced atrophy of the
distal pancreas with no or undetectable remnant accessory pancreatic duct. This is consistent with atrophy of the
splenic vein and collateral vascularization developed from
the gastric veins, usually absent in congenital DAP[10,13].
Atrophy may have been worsened by intraoperative injury
in what was described as a difficult procedure, as shown
by the presence of a postoperative pseudocyst close to
the head of the pancreas (Figure 3). Another argument
for secondary atrophy is the absence of diabetes mellitus,
since congenital DAP involves both endocrine and exocrine secretions with diabetes mellitus in around 40% of
cases[2].
To the best of our knowledge, there is no published
report of the effects of MCA on the distal pancreas.
There are at least two reasons for this[14,15]. First, observations usually focus on the size, symptoms and management of the MCA, with little or no information about
the distal pancreas. Second, MCAs are located in the
distal position and usually spare the proximal pancreatic
parenchyma. The pathological report usually insists on
the features of the MCA, but not in the distal pancreas,
and whether it is atrophied or absent. There have been
reports of DAP associated with non-invasive tumors[16,17].
In these cases, the diagnosis of DAP was based on atrophy of the distal pancreas but in no instance it was possible to differentiate congenital agenesis from secondary
atrophy. The unusual occurrence of congenital DAP
makes the association with tumor very unlikely and we
suggest that, as in our case, most DAPs associated with
huge tumors are the result of secondary atrophy. Furthermore, tumors located within the dorsal pancreas cannot be associated with DAP given that complete agenesis
of an organ cannot lead to the development of a tumor
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because neoplastic transformation can not occur from
cells that do not exist.
Our observation is a reminder that the management
of huge benign tumors is problematic. Preoperative imaging must be rigorous to detect congenital or acquired
anomalies of the pancreas, and to describe pancreatic
ductal anatomy. Resection must be conservative as often
as possible, to avoid injury of the ductal system and secondary occurrence of pancreatic fistula or pseudocysts.
Non-visualization of distal pancreas can be the consequence of long term compression of the main pancreatic duct. However, islets cells may still be present and
accidental resection of the atrophic pancreas can lead to
secondary diabetes mellitus. Thus, we recommend addressing these patients to tertiary centers for adequate
preoperative evaluation and surgical management.

COMMENTS
COMMENTS
Case characteristics

A 36-year-old female presented with asymptomatic abdominal mass.

Clinical diagnosis

Painless huge epigastric mass with no digestive repercussion.

Differential diagnosis

Gastric tumor, liver tumor, liver cyst, pancreatic tumor.

Laboratory diagnosis

WBC 9.80 k/μL, HGB 14.0 mg/dL, glucose 7 mmol/L, lipase 80 U/L, CRP 2.9
mg/L. Carbohydrate antigen 19-9 and carcinoembryonic antigen were within
normal limits.

Imaging diagnosis

Computed tomography showed a huge mucinous cystic adenoma (MCA) that
originated from the head or the body of the pancreas, with thrombosis of the
splenic vein and complete atrophy of the pancreas distal to the cyst mimicking
dorsal agenesis of the pancreas (DAP).

Pathological diagnosis

Specimen showed a cyst lined by tall columnar epithelial cells surrounded by
an ovarian-like stroma, positive for cytokeratins 7 and 19, consistent with the
diagnosis of MCA.

Treatment

The patient was treated by enucleation of the cyst, but recurrence of multiple
cysts six months later led to second-look laparoscopy, which showed pseudocysts resulting from the initial surgery.

Related reports

Atrophy of the dorsal pancreas is usually observed in invasive tumors or in
chronic pancreatitis but not in non-invasive benign tumors.

Term explanation

DAP is defined as embryological agency of the dorsal pancreatic bud resulting
in lack of development of the superior part of the head, body and tail of the pancreas.

Experiences and lessons

Right-sided pancreatic MCA can lead to atrophy of the distal pancreas but can
not be associated with DAP as MCAs usually originate from the dorsal pancreas.

Peer review

Splenic vein thrombosis and absence of diabetes mellitus are good markers of
secondary atrophy of the pancreas.
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DIGESTIVE SYSTEM NEOPLASMS

Contrast enhanced multi-detector CT and MR findings of a
well-differentiated pancreatic vipoma
Luigi Camera, Rosa Severino, Antongiulio Faggiano, Stefania Masone, Gelsomina Mansueto, Simone Maurea,
Rosa Fonti, Marco Salvatore
somatostatin-receptor scintigraphy (SRS). We report
the case of a 70 years old female with a two years history of watery diarrhoea who was found to have a solid,
inhomogeneously enhancing lesion at the level of the
pancreatic tail at Gadolinium-enhanced MR (Somatom
Trio 3T, Siemens, Germany). The tumor had been prospectively overlooked at a contrast-enhanced multi-detector CT (Aquilion 64, Toshiba, Japan) performed after
i.v. bolus injection of only 100 cc of iodinated non ionic
contrast media because of a chronic renal failure (3.4
mg/mL) but it was subsequently confirmed by SRS.
The patient first underwent a successful symptomatic
treatment with somatostatin analogues and was then
submitted to a distal pancreasectomy with splenectomy
to remove a capsulated whitish tumor which turned out
to be a well-differentiated vipoma at histological and
immuno-histochemical analysis.
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Core tip: Pancreatic vipoma is an extremely rare tumor
accounting for less than 2% of endocrine pancreatic
neoplasms. While cross-sectional imaging findings are
usually not specific, exact localization of the tumor by
means of either computed tomography (CT) or magnetic resonance (MR) is pivotal for surgical planning.
We report the case of a 70 years old female with a
two years history of watery diarrhoea who was found
to have a solid, inhomogeneously enhancing lesion at
the level of the pancreatic tail at Gadolinium-enhanced
MR. The tumor had been prospectively overlooked at
a contrast-enhanced multi-detector CT but it was subsequently confirmed by somatostatin-receptor scintig-

Abstract
Pancreatic vipoma is an extremely rare tumor accounting for less than 2% of endocrine pancreatic neoplasms
with a reported incidence of 0.1-0.6 per million. While
cross-sectional imaging findings are usually not specific,
exact localization of the tumor by means of either computed tomography (CT) or magnetic resonance (MR) is
pivotal for surgical planning. However, cross-sectional
imaging findings are usually not specific and further
characterization of the tumor may only be achieved by
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(creatinine 3.4 mg/dL) due to a insulin-dependent diabetes mellitus, hypothyroidism in treatment with replacement therapy (Levothyroxine 50 mcg/die) and electrolyte
imbalance (serum calcium: 8.5 mg/dL; phosphate: 5.2
mg/dL) presenting with episodic disturbances of consciousness. Other laboratory findings were unremarkable.
Contrast-enhanced CT was performed with a multidetector row equipment (Aquilion 64, Toshiba, Japan)
using a detector configuration of 1 mm × 32 mm, a table
feed of 36 mm/s and a gantry rotation time of 0.75
(pitch factor = 0.844), 3 mm slice thickness, 120 kVp and
automatic dose modulation (Noise Index = 12.5). Arterial, pancreatic and portal venous phase acquisitions were
performed with fix scan delays of 35, 55 and 80 s after i.v.
bolus injection (3 cc/s) of only 100 cc of non ionic iodinated contrast media (Ultravist 370; Bayer, Berlin, Germany) followed by 200 cc of saline solution with a dualhead injector (Stellant Injection System, Medrad Inc.,
United States) and further hydration with 1.80 L of 0.9%
NaCl solution as the patient had a diabetic nephropathy[10].
As both arterial and pancreatic phase imaging failed
to show any hyper-vascular pancreatic lesion on prospective analysis (Figure 1), the patient went on to magnetic
resonance imaging.
At unenhanced MR (Somatom Trio 3.0 T, Siemens,
Germany) a definite oval lesion could be appreciated
at the level of the pancreatic tail (Figure 2). The lesion
exhibited non specific signal intensities appearing more
conspicuous in the Fast Field Echo T1-images (TR: 1500
ms TE: 2 ms; FA: 20°; 6 mm slice thickness) with an uniform low signal intensity (Figure 2A) than in Half-fourier
Acquisition Single-shot Turbo-spin Echo (HASTE) T2sequences (TR: 2000 ms; TE: 92 ms; 6 mm slice thickness) where it showed a mild hyper-intense signal with an
associated small cyst on its anterior margin (Figure 2B).
Dynamic gadolinium-enhanced (0.1 mmol/kg, Gadoterate Meglumine, Guerbet, Switzerland) Volume Interpolated Breath-Hold Examination - (VIBE) Fat-suppressed
T1 sequences (TR: 3.3 ms TE: 1.3 ms; 3 mm slice thickness, matrix size 256 × 224) were then performed and
showed the lesion to enhance inhomogeneously in both
the early (Figure 3A) and the delayed phase (Figure 3B).
As contrast-enhanced MR findings were considered
consistent with an endocrine pancreatic tail tumor, a
somatostatin-receptor scintigraphy was performed (not
shown) and showed a mild uptake of the radiotracer at
the level of the pancreatic tail with no evidence of either
lymph node or hepatic metastases.
The patient underwent 3 mo of symptomatic therapy
with somatostatin analogues (Octreotide 0.05 mg × 3/
die) resulting in a complete remission of the diarrhea and
was then submitted to a distal pancreasectomy with splenectomy by open surgery.
At histopathology, the pancreatic mass appeared as a
circumscribed lesion with a solid growth pattern of small
rounded, moderately pleo-morphic cells. Immunohistochemical analysis showed intense expression of neuroen-

raphy. The patient first underwent a successful symptomatic treatment with somatostatin analogues and
was then submitted to a distal pancreasectomy with
splenectomy.
Original sources: Camera L, Severino R, Faggiano A, Masone S,
Mansueto G, Maurea S, Fonti R, Salvatore M. Contrast enhanced
multi-detector CT and MR findings of a well-differentiated pancreatic vipoma. World J Radiol 2014; 6(10): 840-845 Available
from: URL: http://www.wjgnet.com/1949-8470/full/v6/i10/840.
htm DOI: http://dx.doi.org/10.4329/wjr.v6.i10.840

INTRODUCTION
Pancreatic vipomas are extremely rare tumors accounting for only 2% of all pancreatic endocrine neoplasms
(PNENs) with an annual incidence estimated to be 0.1-0.6
per million[1]. They may show a malignant behaviour in
up to 70% of cases, mostly with evidence of hepatic metastases at the time of the diagnosis[1].
From a clinical point of view the diagnosis of a
pancreatic VIPoma is straightforward in typical cases
presenting with the Verner-Morrison triad first described
in 1958[2]. The syndrome, also named WDHA (Watery
Diarrhoea, Hypokalaemia, Achlorhydria), is caused by the
excessive production of the Vasoactive Intestinal Peptide
(VIP) which stimulates fluid and electrolyte secretion in
the intestinal epithelium through the activation of cyclic
adenosine mono-phosphate pathway[3].
As most endocrine pancreatic tumors appear as hypervascular nodular lesions at either contrast-enhanced computed tomography (CT) or magnetic resonance (MR),
cross-sectional imaging findings of pancreatic vipomas
are usually not specific[4-7]. However, the role of both CT
and/or MR is pivotal to localize the lesion and evaluate its
size and anatomic relationships in view of a surgical approach which represents the standard of care[8]. In addition
to conventional imaging modalities, somatostatin-receptor
scintigraphy (SRS) has been advocated as the technique of
choice to detect and stage pancreatic vipomas[9].
Herein we report a case of 70 years old female with a
two-years history of watery diarrhoea refractory to medical therapy who was found to have a pancreatic vipoma at
the level of the pancreatic tail which was first overlooked
at a contrast-enhanced multi-detector CT, later shown by
contrast-enhanced MR and subsequently confirmed by
SRS.

CASE REPORT
A 70 years old woman was admitted to the Gastroenterology Unit of our University with a two years history of
chronic diarrhoea (2-5/die evacuations of semi-shaped
stools) refractory to medical therapy (Loperamide) with
associated hypokaliemia (3 mmol/L).
The patient was also affected by chronic renal failure
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A

B

Figure 1 Contrast-enhanced multi-detector computed tomography: Transverse 3 mm thick images of arterial (A) and pancreatic phase (B) are shown.
Computed tomography findings were prospectively considered negative as no definite hyper-vascular lesion could be appreciated. Retrospectively, a mildly, inhomogeneously enhancing lesion could be appreciated at the level of the pancreatic tail (arrow-head) with a small cyst on its anterior margin (arrow), both more conspicuous on the pancreatic phase (B) than in the arterial phase (A) measuring 79 vs 67 HU, respectively. In both images a faint cortico-medullary nephrogram is depicted
due to the chronic renal insufficiency.

A

B

O
*

Figure 2 Unenhanced magnetic resonance. FFE T1- (A) and HASTE T2- (B) weighted axial 6 mm thick images are shown. In (A) the lesion (dashed-arrow)
exhibit an uniform low signal intensity (*) compared to the cephalic pancreatic parenchyma (°). In (B) the lesion (arrow-head) shows a mild and inhomogeneous hyperintense signal with an associated small cyst on its anterior margin (arrow).

A

B

Figure 3 Contrast-enhanced magnetic resonance. Gadolinium-enhanced (0.1 mmol/kg) VIBE T1 Fat-suppressed 3 mm thick images are shown in both the arterial
(A) and delayed (B) phase. Despite motion artifacts arterial phase image (A) shows an inhomogeneously enhancing lesion (3.7 cm × 1.7 cm) at the level of the pancreatic tail (arrow). The lesion exhibits a rim of peripheral enhancement (arrow-head) in the delayed phase (B).

docrine markers such as Chromogranine-A (Figure 4A)
with less than 2% of cells positive for Ki-67 (Figure 4B).
The post-operative course was uneventful and the patient was discharged the weak after with a complete recovery of the syndrome and no evidence of residual or recurrent disease at follow-up CT performed yearly for 5 years.
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DISCUSSION
PNENs formerly referred to as islet cell tumors[4,5] are
rare neoplasms arising from ductal pluripotent stem cells
of the pancreas[1]. Indeed PNENs represent only 3%-4%
of all pancreatic neoplasms with a prevalence of approxi-
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A

B

Figure 4 Well-differentiated pancreatic vipoma: Immuno-histochemical analysis (x 10) on 4 μm thick, serial sections of a paraffin block of the tumor. Stains
for Chromogranine-A (A) and Ki-67 (B) are shown. In (A) an almost uniform and intense expression of Chromogranine-A is depicted. The tumor has a low proliferative
rate as assessed by Ki-67 labeling (arrow-heads) with a mean index < 2% (B).

mately 1/100000[1].
Up to 30%-50% of PNENs are functioning neoplasms which manifest with typical clinical syndromes
with insulinomas and gastrinomas being the most common followed by glucagonomas, somatostatinomas and
vipomas[1]. These latter represent only 2% of functional
PNENs and usually manifest with the classic WDHA
syndrome first described by Verner et al[2] in 1958.
Such was the case of our patient who had a two years
history of watery diarrhea which was thought to be related to an infective or a parasitic disease. However, further
clinical and biochemical evaluation revealed the typical
electrolyte alterations of the syndrome[3].
At this time, a multi-detector contrast-enhanced CT
was performed but it failed to show any hyper-vascular
pancreatic lesion on prospective analysis (Figure 1). As
this was clearly a perceptive error, it could be largely explained by both the sub-optimal dose (100 cc) and rate
(3 cc) of injection of the iodinated contrast media which
had to be used because of the diabetic nephropathy of
the patient[10]. Indeed, while most PNENs appear as
hypervascular nodular lesions more conspicuous in the
arterial phase of contrast-enhanced CT[5,7], these imaging features, commonly regarded as characteristic for
PNENs, rely on tailored protocols in which the amount
of iodinated contrast media and its rate of injection are
of the utmost importance[5,11]. However, pancreatic endocrine tumors can occasionally appear isoattenuating to
the surrounding parenchyma and can therefore be missed
at contrast-enhanced CT[12].
As contrast-enhanced CT was considered not diagnostic, further imaging with MR had to be performed.
Unenhanced MR showed a definite oval mass, hypointense in T1-FFE sequences (Figure 2A) and mildly
hyper-intense in the HASTE-T2-weighted sequences
(Figure 2B), at the level of the pancreatic tail (Figure 2).
Although these signal intensities are commonly observed
in pancreatic endocrine tumors, they are not specific[6,7].
Some endocrine tumors may indeed characteristically
exhibit a low signal intensity on T2-weighted sequence as
a result of their collagen content[4], but this was not the
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case of our patient.
As a result, further characterization with dynamic
contrast-enhanced MR was deemed necessary. Despite
the estimated glomerular filtration rate[13] was 23 mL/min,
gadolinium-enhanced MR was considered a safe procedure using Gadoterate Meglumine, a Gadolinium-based
contrast agent containing the macro-cyclic ligand Tetraazacyclo-dodecane-tetraacetic Acid[14]. Indeed, no case
of Nephrogenic Systemic Fibrosis has been reported to
date following its use[14].
At contrast-enhanced MR the lesion exhibited a
mild and inhomogeneous enhancement in the arterial
phase which could be appreciated despite the presence
of motion artifacts (Figure 3A) with a rim of peripheral
enhancement in the delayed phase (Figure 3B). Although
similar enhancement patterns can also be observed in
other neoplastic pancreatic lesions such as the acinar
cell carcinoma[15] and the solid pseudopapillary tumor[16],
MR findings were finally considered consistent with the
diagnosis of a pancreatic vipoma as the patient had the
typical symptoms of the Verner-Morison syndrome[2]
and most vipomas are indeed localized at the level of the
pancreatic tail[7].
As the tumor was prospectively missed on contrastenhanced multi-detector CT, the present case underscores the relevance of a multidisciplinary approach in
the detection of pancreatic neuro-endocrine tumors and
the superior contrast resolution of MR which turns out
to be particularly helpful whenever the administration of
iodinated contrast media is either contraindicated or suboptimal[17].
Contrast-enhanced MR findings were finally considered consistent with the diagnosis of a pancreatic vipoma
and a SRS was then performed (not shown). Indeed, SRS
has been advocated as the technique of choice to detect
and stage pancreatic vipomas[9]. As SRS showed a mild
uptake of the radiotracer at the level of the pancreatic
tail, a successful treatment with a somatostatin analogue
could then be undertaken[18].
The lesion was then successfully removed at surgery where it appeared as an capsulated, whitish tumor.
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pathway.

Immunohisto-chemical analysis showed intense and uniform staining with Chromogranin-A (Figure 4A) with
less than 2% of cells positive with Ki-67 (Figure 4B) as
usually observed in well-differentiated neuro-endocrine
tumors, currently classified as well-differentiated vipoma
(NET G1)[19].
Histological findings well accounted for the MR appearance of the lesion which was sharply marginated
with an almost homogeneous signal intensity on both unenhanced sequences (Figure 2) and a ring enhancement in
the delayed phase of dynamic post-Gadolinium sequence
likely due to the presence of the capsule (Figure 3B).
We have herein reported contrast-enhanced multidetector computed tomography and MR imaging findings
of a well differentiated pancreatic vipoma successfully
treated by surgery with no signs of local recurrence and/
or distant metastases at follow-up CT performed yearly
for 5 years.

Experiences and lessons

Localization of a functional pancreatic endocrine tumor may be a challenge for
a single imaging test and require most often a multi-modality approach. While
characterization of such tumors may only be achieved by Somatostatin Receptor Scintigraphy, cross-sectional conventional (CT or MR) imaging modalities
are pivotal for surgical planning.

Peer review

The authors reported a case of pancreatic VIPomas that was overlooked on
initial CT images and detected on MRI images. References to previous reports
of underdiagnosis of such cases on CT images (or MRI) are required.
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Eosinophilic esophagitis in patients with esophageal atresia
and chronic dysphagia
Sirvart Kassabian, Virginia Baez-Socorro, Thomas Sferra, Reinaldo Garcia
ed the strictures resolved. On the other hand, based
on our observation, EoE could be present in patients
without recurrent anastomotic strictures. There appears
to be a spectrum in the disease process. We are suggesting that EoE is a frequent concomitant problem in
patients with history of congenital esophageal deformities, and for this reason any of these patients with refractory reflux symptoms or dysphagia (with or without
anastomotic stricture) may benefit from an endoscopic
evaluation with biopsies to rule out EoE.
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Core tip: Dysphagia is frequently seen in patients with
repaired esophageal atresia (EA). It has been attributed to recurrent strictures, poor esophageal motility
and persistent gastroesophageal reflux disease. Anastomitic strictures are common after repair of a gap that
is greater than 2.5 cm contributing to this complication.
The pathophysiology of later onset dysphagia is not
well defined. Eosinophilic esophagitis (EoE) has been
reported to play a role in the reoccurrence of strictures
in patients with EA. It is very likely that if these patients
are treated for EoE early in the course of the disease,
stricture formation might be prevented.

Abstract
Esophageal atresia (EA) is defined as a discontinuity of
the lumen of the esophagus repaired soon after birth.
Dysphagia is a common symptom in these patients,
usually related to stricture, dysmotility or peptic esophagitis. We present 4 cases of patients with EA who
complained of dysphagia and the diagnosis of Eosinophilic esophagitis (EoE) was made, ages ranging from
9 to 16 years. Although our patients were on acid suppression years after their EA repair, they presented with
acute worsening of dysphagia. Esophogastroduodenoscopy and/or barium swallow did not show stricture and
biopsies revealed elevated eosinophil counts consistent
with EoE. Two of 4 patients improved symptomatically
with the topical steroids. It is important to note that all
our patients have asthma and 3 out of 4 have tested
positive for food allergies. One of our patients developed recurrent anastomotic strictures that improved
with the treatment of the EoE. A previous case report
linked the recurrence of esophageal strictures in patients with EA repair with EoE. Once the EoE was treat-
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INTRODUCTION
Esophageal atresia (EA) and associated tracheoesopha-
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geal fistula (TEF) is a frequent congenital malformation
repaired soon after birth[1-19]. Dysphagia occurs commonly in infants and children with a history of EA repair.
In the early postoperative period, this symptom is most
frequently related to an anastomotic stricture. Later in
life, dysmotility and peptic esophagitis have been found
to contribute to the development of dysphagia [3,20-22].
Eosinophilic esophagitis (EoE) is a clinicopathological
diagnosis, including dysphagia as a common symptom
along with abnormal endoscopic findings and esophageal
eosinophilia. Its presentation in patients with previous
EA has not been fully recognized. We describe 5 patients
between the ages of 1-16 years, with a history of EA who
presented with dysphagia, not associated with anastomotic strictures. Each patient was subsequently diagnosed
with EoE. Our objective is the highlight the possible association of these two disorders and to emphasize the
importance of endoscopic evaluation with biopsies in patients with a history of EA who present with dysphagia.

toms with very mild relief. A follow-up examination 6
mo after her previous EGD, revealed a normal caliber
esophagus with furrowing distal to the TEF repair, with
normal esophageal anastomosis. Mucosal biopsies contained a maximum of 50 eos/hpf with focally superficial
eosinophilic infiltrate. She was prescribed fluticasone 0.5
mg twice daily and a more restricted diet (additionally
eliminating wheat, seafood, shellfish and peanuts). Nine
months after the second EGD, she continued to experience the same symptoms and was unable to comply with
the diet restrictions or a trial of an elemental diet. The examined esophagus appeared normal. The site of TEF repair was patent in the proximal esophagus. Biopsies contained a maximum of 42 eos/hpf with focal eosinophilic
infiltrate in the surface. At this point she was referred to
pediatric surgery for repair of her Nissen fundoplication,
hiatal hernia and placement of a gastrostomy. After these
surgical interventions she was started on an elemental
formula through her gastrostomy and asked to hold oral
intake with a planned EGD in the future.

CASE REPORT

Case 2
A 9-year-old male with a history of isolated EA, repaired
after birth, was referred to pediatric gastroenterology for
evaluation of coffee ground emesis and melena. At the
time of referral he had a chronic complaint of dysphagia.
He had a history of recurrent symptomatic esophageal
stricture requiring dilation. The last dilation was performed 3 years prior. He had asthma, which was treated
with montelukast, cetirizine, and inhaled fluticasone.
He was receiving lansoprazole (15 mg, daily). This dose
was increased to twice a day at the time of presentation
(two weeks prior to the first EGD). He had a normal
complete blood count and differential. A fluoroscopic
barium swallow revealed absent esophageal peristalsis
with delayed clearance of contrast from the esophagus.
The esophagus was of normal caliber without stricture.
At EGD, the proximal esophagus was dilated, the anastomosis site was visualized, no ulcers were noted, the distal
esophageal mucosa appeared erythematous with loss of a
normal vascular pattern. The biopsies did not specify the
number of eos/hpf, but was read as florid intraepithelial
eosinophil infiltration and superficial collections of eosinophils most consistent with EoE. He was treated with
swallowed fluticasone 0.5 mg twice daily and continued
acid suppression (lansoprazole 15 mg, twice daily). Radioallergosorbent test (RAST) evaluation revealed a low
positive result for wheat and egg white. He was placed
on a diet restricted for milk, wheat, and egg. After three
months of therapy, a second EGD revealed a normal
appearance to the esophageal mucosa with normal histology. Wheat was reintroduced into his diet. Two months
later, a third EGD showed a ringed and furrowed esophagus. Biopsies contained epithelial hyperplasia, edema,
and a dense intraepithelial eosinophil infiltrate, greater
than 50/hpf. Total IgE at this time was 343, 6 food elimination was initiated, with restriction of milk, soy, egg,
wheat, peanuts/tree nuts and fish/shellfish.

Case 1
A 10-year-old female with VATER association presented
with 1 year history of dysphagia, and recent onset of
postprandial chest pain. She was born at 29 wk estimated
gestational age. She underwent EA and TEF repair soon
after birth. During infancy, she experienced recurrent
TEFs requiring repair. She developed significant gastroesophageal reflux that was felt to contribute to frequent
episodes of aspiration pneumonia and underwent an
anti-reflux surgical procedure. She had poorly controlled
asthma, eczema, and a history of an elevated serum IgE
(2332 IU/mL). The treatment for her asthma included
previous use of steroids for asthma exacerbations as well
as daily medication which included cetirizine, inhaled
fluticasone/salmeterol, montelukast, and albuterol whenever needed. At the time of her presentation her complete blood count and differential were normal. A barium
esophagram demonstrated incomplete clearance of the
contrast without evidence of an esophageal stricture.
Esophagogastroduodenoscopy (EGD) performed after
a two month course of lansoprazole, revealed erythema
with no thickened folds or erosions. The anti-reflux surgical procedure did not appear to be intact and a moderate
hiatal hernia was seen. Histologically, the distal esophagus
demonstrated greater than 60 eosinophils per high-power
field (eos/hpf) with superficial eosinophilic infiltrate and
the proximal esophagus with a maximum of 30 eos/hpf
with transmural eosinophilic infiltrate. An esophageal
pH impedance study conducted while on proton pump
inhibitor (PPI), showed no evidence of pathologic reflux.
She was diagnosed with EoE. Skin prick testing revealed
reactions to beef, egg, peas and milk. These foods were
eliminated from her diet. She was placed on budesonide
(0.5 mg in sucralose, twice daily for one month followed
by once daily for one month prior to discontinuation) in
addition to a PPI. She continued to have similar symp-
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Case 3
A 16-year-old male with EA and TEF repaired after birth
presented with dysphagia, epigastric abdominal pain,
chest pressure and vomiting associated with exercise. He
had a history of gastroesophageal reflux disease treated
with PPI, which was discontinued at time of presentation
and asthma diagnosed at 2 years of age. He required multiple esophageal dilations with the most recent one at 14
years of age. Prior to the age of 6 he experienced intermittent episodes of choking and food impaction requiring dilatation. His current therapy for asthma includes
budesonide, loratadine and montelukast. Previous RAST
revealed an allergy to milk and egg, but diet continued to
contain these two foods. A fluoroscopic barium swallow
showed an absence of esophageal motility and no focal
esophageal narrowing. He was started on omeprazole 40
mg once daily for one week prior to upper endoscopy.
Examination of the esophagus showed diffuse mucosal
edema and linear esophageal furrowing throughout the
entire length of the esophagus. There was circumferential
area in the distal esophagus just above the LES which
was erythematous and had mucosal erosions.
Esophageal biopsies of the proximal and distal
esophagus revealed 35 eos/hpf. He was then started on
fluticasone 440 mcg twice a day with complete resolution
of his symptoms after 1 wk of treatment. Skin prick testing was negative. Recommendation of eliminating milk,
soy, wheat, egg, peanuts/tree nuts and fish/shellfish was
made, but the patient refused to follow the elimination
diet. He was also continued on another 4 wk of fluticasone 440 mcg and omeprazole 40 mg once daily. Upon
two month follow up he was asymptomatic, continuing
his omeprazole. A follow up endoscopy was refused by
the patient’s parents since he was doing so well.

dysphagia continued.
Six months later she presented with worsening of the
dysphagia requiring pneumatic dilation and triamcinolone
injection in the anastomosis area. She was continued on
lansoprazole and sucralfate for one week. Due to persistent symptoms of dysphagia this patient underwent
several EGDs requiring dilation and triamcinolone injections every 6-8 mo over a 3-year period. The proximal
esophagus began to appear furrowed, four years after
initial presentation, and the biopsies showed 30 eos/hpf.
At this point she was started on fluticasone, oral steroids,
and diet restriction for milk, egg, peanut/tree nut and
fish/shellfish, the patient had significant improvement
in symptoms and complete resolution of the esophageal
eosinophilia. Her last EGD showed biopsies consistent
with Barrett’s epithelium with no eosinophils and she has
not required any further dilations in the last 15 mo.
Case 5
A 17-mo-old former 28 wk old premature male born with
TEF and EA repaired soon after birth. His past medical
history is significant for small ASD of no hemodynamic
significance, tracheobronchomalacia, chronic lung disease
of prematurity, oropharyngeal incoordination, GERD
and aspiration requiring G-tube feeds.
At 8 mo of age he required hospitalization for an
ALTE. During that hospitalization a pH impedance
showed severe acid reflux. He was started on lansoprazole 15mg once daily. His barium swallow showed mild
narrowing at the anastomosis site. His EGD showed
narrowing at the anastomosis site which did not interfere
with the advancement of an endoscope with an outer diameter 5.9 mm.
At 16 mo of age he presented to pediatric gastroenterology with dysphagia for solids. An upper endoscopy
was scheduled and dilatation was conducted with a pneumatic dilator, biopsies were also taken during the procedure. His symptoms did not improve post-dilatation.
Histology showed epithelial hyperplasia, edema, a dense
intraepithelial lymphocytic infiltrate and intraepithelial
eosinophils up to 20/hpf, consistent with EoE. A skin
prick test was nonreactive. He was placed on an empiric
diet restriction of dairy, egg and peanuts/tree nuts. Once
the EoE was diagnosed, diet modifications were made,
the patient’s symptoms resolved within one month.
Esophageal examination four months after initiation of
the diet restrictions, showed a benign-appearing, intrinsic
mild stenosis measuring less than one cm in length and
this was traversed. The biopsies from the proximal and
distal esophagus had mild basal cell hyperplasia, scattered
mononuclear cells and rare eosinophils (2 eos/hpf). Egg
was reintroduced into the diet and milk and dairy were
still restricted, he was also continued on the lansoprazole.
Three months later a repeat upper endoscopy revealed
a normal appearing esophagus. Histology showed mild
basal cell hyperplasia, increased mononuclear cells and
rare eosinophils (2 eos/hpf).

Case 4
A 17-year-old female with EA and TE fistula repaired after birth with a history of reflux and esophageal stricture
requiring multiple dilatations. Significant past medical history of failure to thrive, asthma and multiple food allergies including milk, egg, peanut and shellfish, diagnosed
by skin prick testing.
She presented with dysphagia, regurgitation and the
feeling of meat getting stuck regardless of chewing very
well. Her parent reported eosinophils in the esophagus in
the past, with no further details. During the initial visit she
was taking omeprazole 20 mg twice a day and cetirizine.
At age 13, at the time of EGD an 8.6 mm outer diameter endoscope passed easily through the anastomosis,
but there was some post-endoscopic trauma. No dilatation was done during this procedure. Biopsies showed
squamous hyperplasia with a moderate number of eosinophils in the proximal esophagus and chronic inflammation with patchy eosinophils in the distal esophagus;
interpreted at the time as possible reflux esophagitis.
Patient was changed to lansoprazole 30 mg twice daily.
Patient had improvement of the reflux symptoms but the
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All our patients presented with either dysphagia and/
or food impaction years after initial repair. These patients
had endoscopic and histological findings consistent with
EoE. We did not see any evidence of significant anastomotic stricture on the esophagrams and endoscopic
evaluations of our five patients. In one patient we found
a narrowing of the anastomosis site that did not impede
the passage of the 8.6 mm endoscope and dilation did
not resolve the patient’s dysphagia. Symptoms of dysphagia and reflux improved with the treatment of the
EoE. Four had significant atopic history; all carrying the
diagnosis of asthma and 3 out of 5 with known food
allergy. Three of our 5 patients did not have stricture in
the anastomosis area. The other patient initially had a
mild narrowing of the anastomosis and subsequently required multiple dilations with no relief of the dysphagia.
Once biopsies were taken from the esophagus and the
diagnosis of EoE was made and treated, the symptoms
did not reoccur. This suggests that the dilations were not
adequate treatment in this patient, until the underlying
diagnosis was made and treated effectively.
In conclusion, when presented with symptoms such
as dysphagia later on in the life of a patient with EA repair, the diagnosis of EoE should seriously be considered
and adequate biopsies should be taken prior to committing a patient to recurrent anastomotic dilatations. It is
very important to consider the atopic history of these
patients, especially when they begin to have complaints
such as dysphagia. It is well known that asthma is more
common in patients with esophageal atresia than in
controls[9,29,30]. So the diagnosis of EoE should be highly
suspected and is a logical association in patients. Through
our experience we found that these patients’ EoE is more
difficult to treat. Likely a combination of their baseline
poor motility due to the underlying EA along with EoE
complicating the coarse. When a patient with a history of
EA presents with dysphagia a diagnosis of EoE should
be considered and further investigated.

DISCUSSION
Dysphagia is a frequent symptom in patients with repaired EA[14]. Historically this symptom has been attributed to recurrent strictures, poor esophageal motility and
persistent GERD. Anastomotic strictures are frequent
early complications, that present with dysphagia, in patients with EA repair, with a mean presentation age of
5 months and a frequency of 37%-57%[4,23,24], Strictures
early in the life of these patients respond well to dilatations[25]. An important factor for the development of
subsequent stricture is anastomotic tension which is
highly correlated with gap length[4,23,24].
Gastroesophageal reflux disease (GERD) is common
in this population, occurring in up to 58% of children[5].
Risk factors for GERD in these patients include low
birth weight, delayed anastomosis and possibly gastrostomy tube placements[6,26]. GERD has been related as a
factor for the formation of postoperative stricture and its
recurrence[4,7,8,22-24,27,28]. The standardized use of PPIs appears to have decreased the prevalence of GERD related
stricture formation in patients with EA[4,23,24]. Proton
pump inhibitors have now become a standard treatment
in all patients with EA repair[4,23,24].
It is clear that anastomotic strictures are common
after repair of a gap that is greater than 2.5 cm and certain types of EA/TEF as well as vascular compromise
contributing to this complication[24]. The pathophysiology
of later onset of dysphagia in these patients is not well
defined. Multiple publications have noted that numerous
factor including dysmotility, GERD and strictures play a
role[9,29,30]. We propose an additional etiology to consider
when a patient complains of dysphagia. Eosinophilic
esophagitis should be considered and further investigated
by an upper endoscopic evaluation with proximal and
distal biopsies.
In the 2011 Consensus Recommendations of the International Gastrointestinal Eosinophil Researchers defined
eosinophilic esophagitis as a chronic, immune/antigen
mediated, esophageal disease characterized by symptoms
related to esophageal dysfunction and histologically by
eosinophil-predominant inflammation[10,31]. Symptoms of
EoE can be confused with GERD-like symptoms that do
not respond to conventional anti-reflux therapies[1,20]. There
is an increasing prevalence of EoE in recent years as well as
a male predominance shown in several studies[3,11,20-22,32,33].
EoE, has been reported to play a role in the reoccurrence of strictures in patients with EA. To our knowledge there has only been a couple of case series relating
EA and EoE[12-14]. Taking into account previous case
series and our experience from case 4, strictures that develop later in the course of patients with EA repair and
EoE do not respond as well to pneumatic dilators unless
the eosinophilia is treated. It is very likely that if these
patients are treated for EoE early in the course of the
development of the disease, stricture formation might be
prevented, although to date we do not have evidence of
this.
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COMMENTS
COMMENTS
Case characteristics

Dysphagia is a common symptom among patients with a history of esophageal
atresia, it can also be found concurrently with other esophageal conditions like
Eosinophilic esophagitis.

Clinical diagnosis

Biopsies to confirm eosinophilic esophagitis (EoE) is an essential part of the
evaluation of these patients and it allowed for different therapeutic options.

Differential diagnosis

Dysmotility, gastroesophageal reflux disease are among the other diagnosis
that should be considered.

Laboratory diagnosis

Unfortunately there are no good laboratory testing methods to confirm the diagnosis of EoE in patients. Sometime peripheral eosinophilia or an elevated IgE
might be present.

Imaging diagnosis

Imaging is an important part of evaluating patients, esophagrams can identify
possible strictures.

Pathological diagnosis

Pathologic findings of greater than 15 eos/hpf are necessary to diagnose EoE
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without associated eosinophilia in the stomach or duodenum.

Treatment

12

Once diagnosis of EoE is made, therapy should be aimed at treating the EoE,
based on patient’s atopic history, dietary restrictions can be an option, other
times topical steroids are the best option.

Experiences and lessons

Biopsies are important to obtain in patients with the history of esophageal atresia who present with dysphagia. Treating strictures with dilation may not be an
effective therapy if a patient has underlying EoE.

13

Peer review

Weakness is limited volume of patients, and underlying cause of EoE is unknown. Strength is outcome of the patients improved with the treatment of EoE.

14
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Core tip: We report an inheritable case of achalasia
cardia in an 81-year-old woman and her 58-year-old
daughter with early manifestation of the disease at 23
and 25 years of age, respectively, and further progression of achalasia cardia which led to its decompensation and resulted in gastrostomy in the woman which
was performed when she was 79-year-old.
Original sources: Evsyutina YuV, Trukhmanov AS, Ivashkin VT.
Family case of achalasia cardia: Case report and review of literature. World J Gastroenterol 2014; 20(4): 1114-1118 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i4/1114.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i4.1114

INTRODUCTION
Achalasia cardia is a primary esophageal motility disorder with involvement of the Auerbach’s intermuscular
plexus[1]. Achalasia cardia is considered a very rare disease, its incidence rate is 10 cases per 100000 population,
and morbidity rate is 1 per 100000 population[2]. Achalasia cardia is diagnosed in adults most frequently in the
age group of 25 to 60 years. Although the disease was
first described by Thomas Williams, an English doctor,
in 1674[3], the etiology of achalasia cardia still remains
unknown. Genetic theory is one of the possible theories
considered as the pathogenesis of achalasia cardia. We report an inheritable case of achalasia cardia which was not
diagnosed for a long time in mother and her daughter.

Abstract
Achalasia cardia is an idiopathic disease that occurs as
a result of inflammation and degeneration of myenteric
plexi leading to the loss of postganglionic inhibitory
neurons required for relaxation of the lower esophageal
sphincter and peristalsis of the esophagus. The main
symptoms of achalasia are dysphagia, regurgitation,
chest pain and weight loss. At present, there are three
main hypotheses regarding etiology of achalasia cardia
which are under consideration, these are genetic, infectious and autoimmune. Genetic theory is one of the
most widely discussed. Case report given below represents an inheritable case of achalasia cardia which was
not diagnosed for a long time in an 81-year-old woman
and her 58-year-old daughter.

CASE REPORT
Patient A, a 58-year-old, was admitted to the Clinic of the
First Moscow State Medical University on March 2013
with the following complaints: dysphagia (to solids and
liquids), chest pain during swallowing, food regurgitation,
and nocturnal cough.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Achalasia cardia; Dysphagia; Regurgitation;
Gene polymorphism; Gastrostomy
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Table 1 Complaints of the 58-year-old woman before treatment, in 2 mo after treatment, and the 79-year-old woman (modificated
Eckardt score)
Symptom
The 58-year-old woman
before treatment

The 58-year-old woman
in 2 mo after treatment

The 79-year-old woman

Dysphagia to solids
Dysphagia to liquids
Active regurgitation
Passive regurgitation
Spastic chest pain
Burning chest pain
Weight loss, kg
Nocturnal cough
Nocturnal dyspnea
Hiccup
Dysphagia to solids
Dysphagia to liquids
Active regurgitation
Passive regurgitation
Spastic chest pain
Burning chest pain
Weightoss, kg
Nocturnal cough
Nocturnal dyspnea
Hiccup
Dysphagia to solids
Dysphagia to liquids
Active regurgitation
Passive regurgitation
Spastic chest pain
Burning chest pain
Weight loss, kg
Nocturnal cough
Nocturnal dyspnea
Hiccup

Score by frequency of symptoms
0

1

2

3

None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
<5
Monthly
Monthly
Monthly
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
<5
Monthly
Monthly
Monthly
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
Occasionally
<5
Monthly
Monthly
Monthly

Daily
Daily
Daily
Daily
Daily
Daily
5-10
Weekly
Weekly
Weekly
Daily
Daily
Daily
Daily
Daily
Daily
5-10
Weekly
Weekly
Weekly
Daily
Daily
Daily
Daily
Daily
Daily
5-10
Weekly
Weekly
Weekly

Each meal
Each meal
Each meal
After each meal
Each meal
After each meal
> 10
Each night
Each night
Daily
Each meal
Each meal
Each meal
After each meal
Each meal
After each meal
> 10
Each night
Each night
Daily
Each meal
Each meal
Each meal
After each meal
Each meal
After each meal
> 10
Each night
Each night
Daily

Medical history of this case shows that the patient
considered herself ill since she was 23 years of age, when
she noticed for 1st time symptoms of dysphagia which
disturbed her at least once in 2 mo, and these symptoms
continued until she was 31-year-old when her episodes
of dysphagia became more frequent and occurred once
or twice per week. The patient underwent contrastenhanced X-ray examination of the esophagus (which
revealed: stricture of cardiac portion of the esophagus
up to 1.5 cm, suprastenotic dilatation of the esophagus
up to 4 cm, delayed evacuation of barium meal from the
esophagus to the stomach and absence of gastric air bubble). Achalasia cardia was diagnosed. The patient refused
to the proposed therapy, as her sense of physical wellbeing before 2003 was satisfactory, until she developed
new complications of pressing pain behind her sternum
during meals, regurgitation after meals and nocturnal
cough. Since 2012 the patient noted that swallowing of
foods (both solids and liquids were difficult at every meal
(she reported that the first swallow was difficult but the
further swallows were normal) (Table 1).
General performance status was rather satisfactory at
the time of admission to the hospital. Body mass index
was 30.4 kg/m2 (class Ⅰ obesity). Skin and visible mucosa were normal. Breathing was harsh above the lungs;
no abnormal breath sounds were heard. Heart sounds
were rhythmic and muffled. Heart rate was 70 beats per

WCCR|www.wjgnet.com

minute. Arterial blood pressure was 130/70 mmHg. Palpation revealed that abdomen was soft and painless in
all areas. Liver could be palpated at the edge of the right
costal arch. Costovertebral angle tenderness was negative
at both sides.
Diagnostic findings: complete blood count - hemoglobin 138 g/L, erythrocytes 4.3 × 1012, leukocytes
4.5 × 109, platelets 269.2 × 109, ESR 5 mm/h. Blood
biochemistry: total protein 8.0 g/dL, albumin 4.2 g/dL,
creatinine 1.0 mg/dL. Clinical urine analysis showed that
all findings were within normal range. Esophagogastroduodenoscopy showed that the patient’s esophagus had
very elastic walls and the esophageal lumen was enlarged
up to 4 cm. There were foamy mucus in the lumen,
esophageal mucosa was hyperemic in the lower third
and had grayish-pearl color tone. The cardiac region was
closed. Moderate amount of bile was found in the stomach, folds of mucosa were high and longitudinally-wavy.
Stomach mucosa was thin and was hyperemic in the antrum region. Contrast-enhanced X-ray examination of
the esophagus: barium meal test revealed that the act of
swallowing was not impaired, fluid level was determined
during the fasting state in Th8 projection. Width of the
esophagus was 4 cm and the outlet of the esophagus was
0.8 cm (Figure 1A). Tertiary contractions of esophageal
wall were observed (Figure 1В). The esophagus periodically emptied with small portions. 2/3 of contrast materi-
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A

B

Figure 1 A timed barium esophagogram. A: Dilatation of esophagus (arrow), beak-like narrowing of
LES (arrow); B: The third contractions of esophagus
(arrow); С: In 20 min after swallowing of barium,
almost two thirds of the barium can be seen in the
esophagus.

C

patient’s complaints were assessed again (Table 1) and the
sum of scores reduced from 14 to 3 which indicated the
success of the conducted treatment.
The patient’s mother, (Patient P) an 81-year-old, also
suffers from achalasia cardia. History of her disease: patient was diagnosed with a congenital elongation of the
esophagus during her childhood. Since the age of 25 she
noted dysphagia after ingestion of solid food which occurred very rarely, at least once or twice per month. Since
the age of 55, the patient noted episodes of chest pain
upon swallowing. Since the age of 78, the patient noted
a significant worsening in her state of physical well-being
which included difficulty in swallowing at every meal, and
also vomiting of food which had just been ingested. The
patient underwent X-ray examination of the esophagus
which revealed that there was a marked dilatation of
the lower third of the esophagus up to 10 cm, rough
deformation with multiple cascade folds, and she was
diagnosed with achalasia cardia. However the patient was
not proposed to undergo treatment regarding her old age
and her state of physical well-being continued to worsen
with occurrence of dysphagia after ingestion of liquid
food in addition to the above mentioned complaints. The
patient lost almost 15 kg during 1 year (Table 1). And she
was urgently hospitalized in inpatient surgical department
where she was examined and esophagogastroduodenoscopy findings revealed: stricture of the lower third of the
esophagus up to 1/3 of the lumen, atrophic gastritis with
hemorrhagic component. X-ray examination revealed
significant dilatation of the esophagus up to 11 cm and
rough deformations with multiple cascade folds (Figure
3A and B).
Patient underwent surgery in 2011 which involved the
placement of a stent through constricted esophagus in
the stomach, however it proved to be ineffective as the
patient still had vomiting of just ingested food and impaired movement of liquid food through the esophagus
during the postoperative period, So within a week gastrostomy was performed on the patient and the patient
received nutrition through the G-tube.

2s
15:15

15:20

15:25

Figure 2 A high resolution manometry. Type Ⅱ achalasia (Chicago classification): Resting Pressure lower esophageal sphincter (LES) 37 mmHg, IRP4,
Integrated Relaxation Pressure 20 mmHg, Lack of normal esophageal peristalsis in response to normal swallowing of water (arrow).

als were detected in the esophagus 20 minutes after the
start of examination (Figure 1С).
According to the findings of high resolution manometry, the following deserved high attention: Resting
Pressure of lower esophageal sphincter was 37 mmHg,
Integrated Relaxation Pressure was 20 mmHg and there
was absence of normal peristaltic contractions of the
esophagus in response to wet swallows (Figure 2).
Course of the treatment with spasmolytics and antacids was performed in the clinic as the first stage of treatment. In view of Ⅱ type of achalasia cardia, 3 sessions
of pneumatic dilatation of the cardia were performed at
the second stage of treatment using balloon with a diameter of 3.5 cm. Pressure was built up to 140-230 mmHg,
procedure lasted for about 60 s. The patient underwent
the procedure satisfactorily without any complications.
The patient’s state of physical well-being improved after
dilatation of the cardia: dysphagia after ingestion of solids and liquids was resolved, and there were no passive
and active regurgitation, no chest pain and episodes of
nocturnal cough reduced to once per week.
Two months after the above conducted treatment, the
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This case report represents vertical inheritance of achalasia cardia (Figure 4). An interview revealed that our
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A

As of genetic theory, first of all genetic syndromes
seen in pediatric practice and associated with the development of achalasia cardia should be mentioned. Mutation of ALADIN 12q13 gene is the most common cause
of achalasia cardia in children, it leads to the development of autosomal-recessive disease, so called All grove
syndrome or ААА syndrome which is characterized by
the development of achalasia, alacrimia and Addison’s
disease[4].
Risk of achalasia is also increased in children with
Down’s syndrome. Approximately 75% of children with
trisomy 21 have gastrointestinal diseases and 2% develop
achalasia[5]. Risk of achalasia in children with Down’s
syndrome is 200 time higher than in normal population[6].
Besides Down’s syndrome, incidence of achalasia cardia
is significantly higher in children with Rozycki syndrome
and Pierre-Robin syndrome.
Speaking about the adult population, polymorphism
of some genes is by all means important in the development of achalasia cardia. It is proved that by the theory
of polymorphism of IL23R gene localized on chromosome Ip31. It is also supported by the study on IL23R
Arg381 Gln gene polymorphism in 262 patient with
achalasia and 802 healthy volunteers which was done
in Spain. Results have also revealed that this gene polymorphism had occurred in men who had suffered from
achalasia (less than 40 years of age), which allows us to
conclude that IL23R is very important as a predisposing
factor in the development of idiopathic achalasia cardia[7].
IL10 promoter haplotype GCC was associated with
the development of idiopathic achalasia cardia in patients
of the same Spanish population[8].
In addition, a link was found between achalasia cardia
and specific HLA-genotype. Study conducted in 2002
had investigated the level of circulating autoantibodies and HLA DQA1 and DQB1 alleles in patients with
achalasia and healthy volunteers and demonstrated that
autoantibodies to Auerbach’s plexus were revealed in all
women and 66.7% of men with idiopathic achalasia and
DQA1 × 0103 and DQB1 × 0603-alleles[9].
It’s also important to note the theory of polymorphism of NO-synthase (NOS) which is a fragment catalyzing the production of nitrogen oxide from arginine,
oxygen and NADPH. There are 3 different types of
NOS: neuronal (nNOS), inducible (iNOS) and endothelial (eNOS). Their responsible genes were located on chromosomes: 12q24.2, 17q11.2-q12 and 7q36. Some works
have reported polymorphism of all 3 genes in patients
with achalasia. Of these, the polymorphism of iNOS22
× A/Ab and eNOS × 4a4a were those which were most
frequently detected[10,11].
Besides nitrogen oxide, vasoactive intestinal peptide is
the second neurotransmitter of inhibitory neurons. One
of its receptors, Receptor 1 which belongs to the secretin
family, is expressed by immune cells such as T- lymphocytes, macrophages and dendritic cells[12]. Polymorphism
of this gene (VIPR1) can also play an important role in
the development of idiopathic achalasia. VIPR1 gene is
localized on chromosome 3p22 and some studies have

B

Figure 3 A timed barium esophagogram. А: A very severe dilatation of
esophagus up to 11 cm and a coarse deformation of esophagus with lots of
folds in the form of cascade (arrow); B: Lateral side, a severe dilatation and
deformation of esophagus. The level of liquid in esophagus can be seen (arrow).

81 yr

!

58 yr

Figure 4 A pedigree of the family. Occurrence of achalasia with a vertical
line of transmission (esophageal achalasia in 58-year-old daughter, 81-year-old
mother and grandmother).

patient’s grandmother had suffered for 20 years from
dysphagia until her death at the age of 60 due to stroke
and no examination of esophagus was performed on her.
It is to be noted that this disease manifested with dysphagia at a rather early age of 23-25 both in the woman
and her daughter and presented with entire clinical symptoms like dysphagia, passive and active regurgitation,
chest pain which developed just after many years. Also it
is necessary to notice that both the patients had nocturnal coughs, and the woman had nocturnal dyspnea which
indicated the state of decompensation of achalasia cardia
and absolute need for therapy.
Method of treatment for achalasia cardia of the
patient’s mother is of great interest, especially the placement of stent through constricted esophagus in the
stomach that is usually used as a palliative method of
treatment of esophageal tumors. This explains unfavourable postoperative period with persisted dysphagia and
vomiting as the placed stent prevents the lower esophageal sphincter from opening. In view of long-lasting
disease and rough deformation of the esophagus the
patient was subjected to gastrostomy to allow nutrition,
at present she still lives with gastrostome. This surgery
severely affected patient’s social life and caused a persistent inflammation of skin around the gastrostome.
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reported five simple nucleotide polymorphisms of this
gene such as (rs421558) Intron-1, (rs437876) Intron-4,
(rs417387) Intron-6, rs896 and rs9677 (3’UTR)[13].
Genes responsible for the synthesis of protein tyrosine phosphatase, nonreceptor type 22 (PTPN22) are
localized in chromosome 1p13.м3-p13 and is associated with the development of autoimmune diseases[14].
Lymphoid-specific phosphatase (Lyp), one of the
phosphatases that are coded by this gene, is an intracellular tyrosine phosphatase which is an important regulator of T-cell activation[15]. С1858T polymorphism of
PTPN22 gene (when codon 620 Arg (R) is replaced by
Trp (W) resulting in production of Lyp-W620 instead
of Lyp-R620 that leads to an increase in T-lymphocyte
activity) is an important risk factor for the development
of autoimmune disease[16,17]. The study conducted in
Spain also revealed that the polymorphism described
above increased the risk of achalasia in Spanish population[18].
In conclusion it should be noted that this case report
illustrates the genetic theory of development of achalasia
cardia. Genetic analysis which is currently widely performed in patients with achalasia helped a lot to answer
to the question regarding etiology of this disease, however there is need for more intensive study in this field.
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Esophageal stent fracture: case report and review of the
literature
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geal SEMS. It usually requires endoscopic therapy
and may unfortunately require surgery for retrieval
of a distally migrated fragment. Early recognition and
prompt management may be able to prevent further
problems.
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Core tip: Esophageal self expanding metal stents are
widely used for the treatment of a variety of benign
and malignant esophageal conditions. A rare and infrequently reported complication of this procedure is
stent fracture and subsequent migration of the broken
pieces. There have only been a handful of case reports
describing this problem. We report a case of spontaneous fracture of a nitinol esophageal self expanding
metal stent, the first reported case from the United
States, and review the available literature on this unusual occurrence.

Abstract
Endoscopic esophageal stent placement is widely used
in the treatment of a variety of benign and malignant
esophageal conditions. Self expanding metal stents
(SEMS) are associated with significantly reduced stent
related mortality and morbidity compared to plastic
stents for treatment of esophageal conditions; however they have known complications of stent migration,
stent occlusion, tumor ingrowth, stricture formation,
reflux, bleeding and perforation amongst others. A
rare and infrequently reported complication of SEMS is
stent fracture and subsequent migration of the broken
pieces. There have only been a handful of published
case reports describing this problem. In this report we
describe a case of a spontaneously fractured nitinol
esophageal SEMS, and review the available literature
on the unusual occurrence of SEMS fracture placed
for benign or malignant obstruction in the esophagus.
SEMS fracture could be a potentially dangerous event
and should be considered in a patient having recurrent
dysphagia despite successful placement of an esopha-

WCCR|www.wjgnet.com

Original sources: Khara HS, Diehl DL, Gross SA. Esophageal
stent fracture: Case report and review of the literature. World J
Gastroenterol 2014; 20(10): 2715-2720 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i10/2715.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i10.2715

INTRODUCTION
Esophageal stent placement is widely used for the palliative treatment of esophageal and gastric cardia cancer.
More recently, fully covered esophageal stents have been
used for benign esophageal conditions such as refractory
stricture, tracheoesophageal fistula, iatrogenic perforation, and post-surgical leaks[1,2]. Esophageal stents have
evolved from rigid polyvinyl plastic prostheses (“Celestin
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A

B

Figure 1 Endoscopic view of the fractured pieces of the esophageal self expanding metal stent with the proximal fragment embedded in the upper esophagus and the distal migrated fragment wedged in the hiatal hernia. A: proximal fragment; B: distal migrated fragment.

tubes”) to self-expanding metal stents (SEMS) which
may be uncovered, partially covered, or fully covered.
SEMS are associated with significantly reduced rates
of stent related mortality and morbidity in the form of
esophageal perforation and stent migration as compared
to plastic stents[3]. SEMS offer a safe and effective means
of treatment, which can be placed as an outpatient procedure at low costs[4].
However, SEMS are associated with their own complications. Early complications include chest pain, aspiration from gastroesophageal reflux, bleeding, perforation
and stent migration. Delayed complications include stent
migration, stent occlusion, tumor ingrowth or overgrowth, stricture formation, reflux, tracheoesophageal
fistula formation, bleeding and perforation. Stent migration is the most common complication amongst all,
with a frequency of 7%-75%[5,6]. A rare complication of
esophageal SEMS is stent fracture described in a handful of case reports, dating as early as 1999 with periodic
reports since then. We report a case of a spontaneously
fractured nitinol SEMS, which is the first recorded instance in the United States and present a review of all
previously published reports of esophageal SEMS fracture.

versed with an ultra-thin endoscope (outer diameter 5.5
mm) with some resistance. An 18 mm diameter by 12
cm long fully covered Nitinol SEMS (Bonastent, Standard Sci-Tech, Inc, Seoul, South Korea) was successfully
deployed across the stricture with its proximal end at 24
cm. Radiographic images of the deployed stent revealed
that it was correctly positioned and post-placement
fluoroscopy showed complete passage of contrast. The
patient also received targeted stereotactic radiotherapy
to the right upper lobe of her lung after the stent was
placed due to enlarging pulmonary lesions. The radiation field for the lung did not overlap the position of the
esophageal stent.
An episode of food impaction within the stent occurred 7 mo after deployment which was cleared endoscopically and she was found to have candida esophagitis with food stasis. During that endoscopy, it was
noted that the esophageal stent had Nitinol wire disruption at the 9 o’clock position in the middle of her
stent however, the stent lumen was intact. Four months
later (11 mo after stent placement), she presented again
with dysphagia. Endoscopy showed recurrence of stenosis from the tumor and a complete fracture of the
stent at its mid-point with the proximal half embedded
into the esophageal lumen and the distal fragment migrated and wedged in a hiatal hernia (Figure 1). Endoscopic dilation was performed using a 10 to 13.5 mm
through-the-scope balloon catheter. After dilation, the
distal fragment of the broken stent was gently directed
down into the stomach. The retrieval lasso at the flared
end of the distal fragment was grasped with retrieval
forceps and the stent fragment was removed with careful maneuvering. The retrieval lasso at the flared end of
the proximal piece was pulled, but the stent could not
be moved due to embedding into the esophageal mucosa. The distal end of the proximal fragment was then
grasped with an alligator forceps and turned inside out
finally allowing successfully removal (Figure 2). A new
18 mm diameter by 10 cm long partially covered Nitinol SEMS (WallFlex, Boston Scientific, Marlborough,
MA, United States) was deployed successfully under
fluoroscopic and endoscopic guidance. The patient had

CASE REPORT
A 71-year old female with history of squamous cell carcinoma (SCC) of the tongue was treated with radiation
and surgical excision 10 years ago. She presented with
worsening dyspnea, progressive dysphagia and weight
loss. CT scan showed a subcarinal mediastinal mass with
extension to the mid-esophagus and metastatic disease
to the right upper lung. Endoscopic ultrasound with fine
needle aspiration of a lymph node confirmed recurrence
of SCC. Chemotherapy was begun and the esophageal
lesion was treated with four rounds of liquid nitrogen
cryotherapy resulting in shrinkage of the esophageal tumor with symptomatic improvement of her dysphagia.
One year later, she again developed dysphagia; repeat
endoscopy showed a malignant stricture from 26 to 31
cm from the incisors. The stricture could only be tra-
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tion and only 6 of these cases required placement of
new stents through the lumen of the damaged stent due
to symptomatic dysphagia, tumor ingrowth and stenosis.
Since these stents did not fracture completely, migration
of the stent was not an issue.
Fracture of Nitinol SEMS used for the management
of malignant obstruction in other parts of the gastrointestinal tract have also been reported. One study reported 2 cases of partial break in the stent wall both in an
uncovered and covered enteral Nitinol SEMS placed for
symptomatic management of malignant gastric outlet
obstruction, with the latter one requiring cutting of the
broken part and placement of a second stent to manage
food impaction[20]. Two case reports described complete
circumferential stent fractures of enteral Nitinol SEMS,
one with 2 consecutive fully covered enteral Nitinol
SEMS placed for benign duodenal stricture in the same
patient[21] and another with an uncovered Nitinol SEMS
for duodenal obstruction from periampullary adenocarcinoma[22]. There have been 5 reports describing a total
of 14 cases of partial as well as complete fractures of
uncovered biliary Nitinol SEMS placed for palliation of
malignant biliary obstruction[23-27]. There have also been
3 reports of fracture of colonic Nitinol SEMS placed
for malignant large bowel obstruction[28-30].
The possibility of disease or treatment related factors
leading to stent fracture have been considered. The use
of balloon catheters to dilate Nitinol stents immediately
post deployment to guarantee rapid and complete stent
expansion to their maximum diameter has been associated with stent fracture in 1 reported case[17]. There have
been some instances where esophageal stent breakage
has occurred related to laser application to control bleeding from tumor ingrowth. In these cases the authors
have postulated that thermal straining of the nitinol alloy
could have resulted in stent fracture[18]. In another case
series, high dose radiation therapy was associated with
fracture of stainless steel tracheobronchial stents[31]. Our
patient had also undergone stereotactic radiotherapy
to the right upper lobe of her lung after the stent was
placed. However the area that was irradiated did not involve the esophagus and hence most likely this did not
contribute to the stent fracture.
Nitinol esophageal SEMS are a great improvement
over Celestin tubes for the management of malignant
dysphagia, mainly due to considerably easier and safer
deployment. In addition, they are seeing wider use for
management of refractory benign esophageal strictures.
However, there are potential complications that may occur following successful deployment. Stent fracture is a
rare but potentially dangerous occurrence that should
be considered in a patient having recurrent dysphagia
after successful placement of an esophageal SEMS. This
complication may occur as early as 2 mo after placement.
It usually requires endoscopic therapy and may unfortunately require surgery for retrieval of a distally migrated
fragment. Early recognition and prompt management
may be able to prevent further problems.

Figure 2 Endoscopically removed pieces of the fractured esophageal self
expanding metal stent.

significant improvement of her dysphagia and tolerated
an oral diet. The patient died 3 mo later after an episode of massive hemoptysis.

DISCUSSION
Esophageal SEMS may be made of stainless steel or Nitinol. Nitinol is an alloy made of 55% nickel and 45% titanium, whose name is derived from its composition and
its place of discovery: Nickel Titanium Naval Ordnance
Laboratory[7]. Nitinol’s biocompatibility and the unusual
and useful property of shape memory are the reasons
for its widespread use in medicine. These stents may
be exposed to significant stress-induced fatigue which
over a period of time may cause weakening of the metal
structure of the stent leading to subsequent fracture and
fragmentation.
There have only been 8 published cases of complete
esophageal SEMS fracture[8-14] (table 1). These were all
Nitinol stents from different manufacturers and the timing of stent fracture was anywhere from 8 to 40 wk after
initial stent placement. The mean patient age was 66
years (range 50-79 years) with 5 male patients, 1 female
patient and 2 with gender not reported. The presenting
complaint in all cases was dysphagia. They were managed in a variety of different ways. In some cases, the
fractured stent pieces were removed endoscopically and
a new stent was placed. In other cases, a new stent was
placed without removal of the fractured stent. Surgical removal of the distally migrated stent fragment was
required in 2 instances. Three of the SEMS were fully
covered stents and 5 uncovered. Half of these cases
involved the Esophacoil SEMS, which is no longer available. There has been a report of an esophageal fractured
stent fragment migrating into the stomach and resulting in the formation of a gastrocolic fistula[13] and thus
whenever possible, migrated stents should be retrieved.
Partial Nitinol esophageal stent fracture has been reported more commonly, with 6 publications accounting
for 33 patients[9,15-19]. However most of these cases did
not need any intervention as it did not affect stent func-
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Table 1 Review of all cases of complete esophageal self-expanding metal stent fracture
Ref.

Location Pre-stent Initial stent Stent fracture
Reason
procedures
time after
for stent
placement
placement
71/female DysphaMid
None
18 mm × 120
45 wk
gia from
esophamm, Fully
metastatic
gus
covered Niesophageal
tinol SEMS
squamous
- Bonastent,
cell carciStandard Scinoma
Tech, Inc,
Seoul, South
Korea
75/female DysphaDistal
None
22 mm × 120
8 wk
gia from
esophamm, Fully
refracgus
covered Nitory benign
tinol SEMS
esophageal
- EBN stent,
stricture
Diagmed
Healthcare
Ltd, Thirsk,
United Kingdom
69/not
DysphaDistal
None
22 mm × 160
20 wk
reported
gia from
esophamm, Fully
metastastic
gus
covered NiEAC
tinol SEMS Hanarostent,
M.I.Tech Co.,
Inc, Seoul,
South Korea
50/male Dysphagia Distal
Palliative 18 mm × 110
28 wk
from EAC esophachemomm, Fully
gus
therapy
covered Nitinol SEMS
- Choostent,
M.I.Tech Co.,
Inc, Seoul,
South Korea

Country of Age (yr)/
Origin
Gender

Current Case

United
States

Wadsworth et al[8], 2010

United
Kingdom

Wiedmann et al[9], 2009

Germany

Chhetri et al[10], 2008

United
Kingdom

Doğan et al[11], 2005

Turkey

50/not
reported

DysphaDistal
gia from
esophametastastic
gus
EAC

18 mm ×
100 mm,
Uncovered
Nitinol SEMS
- Esophacoil,
Medtronic
InStent Inc.,
Minneapolis,
MN, Unites
States

10 wk

United
Kingdom

76/male

Dysphagia GE junc- Dilation
18 mm ×
from EAC
tion
and argon
100 mm,
at the GE
plasma
Uncovered
junction
ablation Nitinol SEMS
- Esophacoil,
Kimal PLC,
Uxbridge,
United Kindom

22 wk

Reddy et al[12], 2003
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management

Repeat stent
placement

Proximal piece in
18 mm × 100
the upper esophamm, Partially
gus and distal
covered Nitinol
fragment wedged in SEMS - Wallflex,
a hiatal hernia, both Boston Scientific,
removed endoscopi- Marlborough,
cally
MA, United
States
Proximal piece in Was under conesophagus removed sideration at the
endoscopically, and time of publicadistal fragment mition
grated to the colon,
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Core tip: The development of squamous cell cancer
of the oesophagus after endoscopic ablation can happen and may add further weight to the argument for
continued surveillance after radiofrequency ablation for
Barrett’s related pathologies.
Original sources: Zeki SS, Haidry R, Justo-Rodriguez M, Lovat LB, Wright NA, McDonald SA. Squamous cell carcinoma
after radiofrequency ablation for Barrett’s dysplasia. World J
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http://www.wjgnet.com/1007-9327/full/v20/i15/4453.htm DOI:
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Abstract
Barrett’s oesophagus (BO) is a usually indolent condition that occasionally requires endoscopic therapy. Radiofrequency ablation (RFA) is an effective endoscopic
treatment for high grade dysplasia (HGD) and intramucosal cancer in BO. It has a good efficacy, durability and
safety profile although complications can occur. Here
we describe a case of RFA in a patient with high grade
dysplasia. Although the response to treatment was
initially very good with the development of neosquamous epithelium, the patient very rapidly developed a
squamous cell cancer of the oesophagus confirmed on
radiology, histology and immunohistochemistry. Sanger
sequencing confirmed that the original HGD and the
squamous cell cancer (SCC) were derived from separate clonal origins. The report highlights the fact that
SCC of the oesophagus has been noted after endoscopic ablation for BO previously and suggest that ablation of BO may encourage the clonal expansion of cells
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INTRODUCTION
Radiofrequency ablation (RFA) is an effective and safe
treatment for the eradication of Barrett’s oesophagus
(BO) related high grade dysplasia (HGD) and intramucosal cancer[1]. Recent evidence suggests that Barrett’
s related pathology can still recur after RFA[2,3]. There
are also case reports on the occurrence of squamous
carcinomas occurring after endoscopic ablation. Some
evidence suggests that the a stem cell origin of Barrett’s mucosa may be common between squamous and
columnar lined epithelium[4] although this relationship
has not been demonstrated either with synchronous or
metachronous Barrett’s and squamous carcinoma. Here
we describe the first documented case of squamous
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Figure 1 Endoscopic, genetic and histological figures of the patient before and immediately after radiofrequency ablation for Barrett’s related high grade
dysplasia. A: Sanger sequencing from columnar lined oesophagus taken in June 2010 (2) showing a mutation in CDKN2A c.286 G > A (p.V100M) (starred). A control
sequence is also shown (1); B: Haematoxylin and eosin stain at × 10 magnification from a biopsy taken in June 2010. This demonstrates high grade dysplasia with
nuclear pleiomorphism, increased nuclear: cytoplasmic ratio and disordered nuclei (arrow); C: Endoscopic view of the patient’s columnar-lined oesophagus (April
2009) showing classical salmon pink mucosa between 28cm and 36cm from the incisors; D: Endoscopic view of the patient’s re-epithelialized oesophagus (September
2010) after radiofrequency ablation.

carcinoma occurring after radiofrequency ablation and
investigate its clonal relationship to the pre-treatment
Barrett’ related HGD.

metaplasia was seen.
Apart from two short tongues of Barrett’s that were
separate to the ulcerating lesion the entire oesophagus
was otherwise squamous-lined (Figure 1). The ulcerating lesion was characterized histologically as a squamous
carcinoma (Figure 2) and confirmed immunophenotypically by p63 positivity (Figure 2B). A staging computed
tomography scan confirmed the squamous cell cancer
to involve loco-regional lymph nodes without distant
metastases. The patient died prior to undergoing chemoradiotherapy due to an unrelated pneumonia.
In order to further characterise the genotypic features of the Barrett’s related HGD and the squamous
carcinoma, the samples underwent laser microdissection
and sequencing of exons 5-9 of TP53 and exon 2 of
CDKN2A as previously described[5]. These are known to
be commonly mutated in both squamous cell cancer and
Barrett’s HGD[6].
The biopsy samples of HGD demonstrated a mutation of CDKN2A c.286 G>A (p.V100M) (Figure 1A)
only. However the squamous cell cancer did not contain
the mutation detected in HGD, but demonstrated a different mutation of TP53 (c.817 C>T p. R273C) (Figure 2D).

CASE REPORT
A 52-year-old man was admitted to the endoscopy unit in
November 2008 for routine surveillance of Barrett’s oesophagus which he had undergone since 2005. The Barrett’s segment extended between 26 and 38 cm. Quadrantic biopsies demonstrated columnar-lined non-dysplastic
epithelium throughout the segment apart from biopsies
taken at 38 cm which demonstrated a high grade dysplasia. This was confirmed on subsequent endoscopies in
December 2008 and February 2009.
In April 2009 the patient underwent focussed radiofrequency ablation [RFA (HALO™ 90)] with a further session
of circumferential RFA in June 2009. Further focal RFA
was applied to several Barrett’s islands in December 2009
and June 2010. A follow up gastroscopy in September 2010
with quadrantic biopsies showed normal, non-dysplastic
squamous re-epithelialisation in all biopsies between 28 to
38 cm apart from two isolated areas at 35 and 38 cm which
showed intestinal metaplasia only on histology.
The patient underwent a further surveillance gastroscopy in August 2011. A large, ulcerating mass was found
between 35 to 39 cm involving the GOJ. No intestinal
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DISCUSSION
A number of therapeutic modalities are now available
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Figure 2 Endoscopic, genetic and histological figures of the patient after radiofrequency ablation. A: Endoscopic view of a 4cm ulcerating mass between 35 to
39 cm; B: Example of positive p63 stain of the biopsies taken from the ulcerating mass (arrow); C: Haematoxylin and eosin stain of biopsies taken from the ulcer crater demonstrating invasive squamous cell cancer (arrow); D: Sanger sequencing of a mutation in TP53 c.817 C>T p. R273C (upper panel, starred) Wild type Sanger
sequence of TP53 (lower panel).

for the treatment of Barrett’s oesophagus. Endoscopic
therapies are now widely used and robust analyses have
demonstrated efficacy in the treatment of HGD and intramucosal cancer[3,7]. Radiofrequency ablation of Barrett’s
mucosa is a relatively safe technique with perforation and
stricturing occurring less commonly than other endoscopic ablation techniques[1].
Our case is unique in that it shows the first demonstration of a squamous carcinoma occurring rapidly in an
oesophageal segment recently treated with radiofrequency
ablation for high-grade dysplasia.
There is a literature on the development of subsquamous Barrett’s after RFA with case reports demonstrating
the rare development of adenocarcinoma in these areas[8].
There are also reports of squamous carcinoma occurring after ablation[9] although we have described the first
case after RFA. The presence of squamous carcinoma in
this and other reports so soon after a normal endoscopy
subsequent to a successful ablation of Barrett’s related
pathology indicates that patients may still warrant surveillance of neo-squamous epithelium after RFA. We have
previously found somatic mutations in one case of normal squamous epithelium after radiofrequency ablation
(accepted for publication by Am J Gastro). The fact that
this may be a complication of RFA itself is indicated firstly by the absence of risk factors for squamous carcinoma
development in this patient and secondly by the rapidity
of its growth after RFA thermal injury. Thermal injury is
already implicated as a causative factor in squamous carcinoma development[10,11] albeit over longer time courses.
Several studies have recently demonstrated a potential common progenitor for squamous and columnar
epithelium by using mitochondrial and DNA mutations[4,5,12]. The fact that the two cancers are not clonally
related on targeted sequencing of genes commonly mutated in both adenocarcinoma and squamous cell cancer
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indicates a different clonal origin of the two neoplasias.
Given the squamous tumour was found at the same
location as the previous Barrett’s HGD and morphologically was not a mixed adenosquamous type tumour, an
alternative and interesting conjecture is that the eradication of Barrett’s dysplasia has allowed a protumorigenic
clonal squamous population to proliferate. Such clonal
competition has been suggested to occur in a number
of different neoplasias including Barrett’s oesophagus[5].
An interesting and related issue also pertains to why metachronous squamous carcinoma and Barrett’s is so uncommon given the number of shared risk factors[13] and adds
further weight to the idea that the clonal populations
that characterise BO, or the phenotype of the tissue itself may protect against the development of squamous
carcinoma.
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Nasogastric tube as protection for recurrent oesophageal
stricture: A case report
Marek Woynarowski, Maciej Dądalski, Violetta Wojno, Mikołaj Teisseyre, Marek Szymczak, Anna Chyżyńska,
Leszek Hurkała, Emil Płowiecki, Jakub Kmiotek
the upper margin of the oesophageal stenosis for the
passage of saliva and fluid. The tube was well tolerated and improved swallowing; however the backflow
of gastric contents caused recurrent infections of the
respiratory tract. To overcome these problems, we developed a double lumen, varying diameter, perforated
tube for protection of the oesophageal closure. This nasogastric tube was found to be safe and decreased the
need for hospitalization and further endoscopic procedures. This newly developed tube can thus be considered as a treatment option for patients with recurrent
oesophageal stenosis and contraindications for surgical
oesophageal reconstruction.
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Core tip: This report presents the design and use of a
perforated nasogastric tube for passage of saliva and
fluids in a paediatric patient who was unsuitable for
oesophageal reconstructive surgery. The perforated
tube was safe, well tolerated and reduced the need for
hospitalization and endoscopic oesophageal dilatation.
Therefore, this newly developed perforated nasogastric
tube can be used as an alternative method for corrosive oesophageal stenosis therapy in patients who cannot undergo reconstructive surgery.

Abstract
This report presents the case of an 8.5-year-old boy
with Down syndrome after experiencing extensive
caustic injury to the oesophagus and stomach resulting
from the accidental ingestion of concentrated sulphuric
acid. The patient had undergone 32 unsuccessful endoscopic oesophageal stricture dilatations and stenting
procedures performed over a period of 15 mo following
the accident. Surgical reconstruction of the oesophagus
was not possible due to previous gastric and cardiac
surgeries for congenital conditions. Before referring the
patient for salivary fistula surgery, the patient received
a nasogastric tube with perforations located above
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Nasogastric tube with perforation located above
the upper margin oesophageal stricture

INTRODUCTION
Corrosive agents can result in stricture of the oesophagus
and/or stomach, requiring endoscopic treatment to restore the easy passage of at least semi-solid food through
the oesophagus[1,2]. Alternative therapies for treatment of
these strictures include the use of stents or reconstructive
surgery with an intestinal loop. This report presents the
case of a paediatric patient with massive chemical injury
of the upper gastrointestinal tract who underwent several
methods of endoscopic and stenting therapy and could
not be treated surgically. The patient was finally stabilized
by the implementation of a newly developed perforated
nasogastric tube for the protection of a complete oesophageal closure.

CASE REPORT

Figure 1 Insertion of nasogastric tube with perforations located above the
stricture margin.

An 8.5-year-old boy with trisomy 21 was transferred to
our hospital 1 mo after accidentally ingesting concentrated sulphuric acid (battery electrolyte). The accident resulted in massive chemical injury of the oesophagus and
stomach, with extensive multi-level oesophageal stricture
and critical pyloric stenosis. The patient’s medical history included a total colon resection for aganglionosis
and cardiac surgery for a congenital heart defect. The
patient required surgical pyloric bypass and gastrostomy
with endless thread placement for further oesophageal
stricture dilatations. The patient had undergone 18 procedures of thread-guided oesophageal dilatation and
several endoscopies with Savary-Gillard dilatation over
the next 10 mo. The effect of dilatation was short, with
oesophageal re-stenosis present within 7-10 d of the
procedure.
Eleven months after the initial chemical injury, the
patient underwent implantation of a coated, metal oesophageal stent (HANAROSTENT; M.I. Tech, Gyeonggi-do, South Korea). This stent migrated to the stomach
3 d after placement and was replaced by another coated,
metal stent (WallFlex; Boston Scientific, MA, United
States). The patient complained of pain and a foreign
body sensation in the chest. The patient tolerated solid
food until week 6 and subsequently developed dysphagia
related to mucosal hypertrophy and stent orifice occlusion. Removal of the stent resulted in a complete restoration of the oesophageal lumen. However, oesophageal
re-stenosis occurred within 2 wk and the patient was
returned to endoscopic dilatation treatment. The effects
of these procedures were very short and symptoms of
re-stenosis were present within a few days of the dilatation.
The lack of effective treatment and severe symptoms
of oesophageal stenosis (i.e., the patient could not swallow saliva) prompted the insertion of a 16 Fr nasogastric
tube with several perforations above the stricture level
(Figure 1). The nasogastric tube resulted in an improvement in swallowing, and the patient’s mother reported
that his clothing was no longer moistened during the day,
and his pillow remained dry during sleeping. Although
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Table 1 Comparison of treatments
Oesophageal
Perforated
Tube
dilatation and
tube protecting
developed at
stenting (Sep
oesophageal
our institution
2010-Nov 2011) closure (Nov
(Apr 2013-Jan
2011-Apr 2013)
2014)
Duration of
therapy, mo
Hospitalizations, n
Duration of
hospitalization (d)
Procedures, n

15

18

9

27
112

8
32

1
3

32

8

1

the patient could easily swallow saliva and liquids, a regurgitation of gastric contents through the perforations
located above the stricture was frequently observed. The
tube was removed after 6 wk. The oesophageal mucosa
was white and fragile and bled easily, but did not have
deep ulcerations. An endoscope could be introduced into
the stomach without forced traction; although, the effect
was not long-lasting and oesophageal re-stenosis reappeared after 2 wk.
A new 16 Fr nasogastric tube was inserted, which was
replaced 3 times and remained in place for 16 mo. Within
this time period, the patient’s weight and height increased.
The patient’s condition was satisfactory, and he was able
to swallow saliva and liquid food. The method was generally well accepted by the patient, except for complaints
regarding the thick tube extending from the nose and
the frequent backflow of gastric contents to the mouth,
which caused coughing and recurrent mild infections of
the respiratory tract. This therapy decreased the number
and duration of hospitalizations, as well as the number
of endoscopic procedures (Table 1).
The improvement in the patient’s condition prompted
the development at our institution of a specific double
lumen, varying diameter, perforated, oesophageal closure
protection tube (Figure 2). The closure protection part
of the tube was built coaxially over a thin (8 Fr) naso-
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A

D

C

B

Figure 2 Newly developed nasogastric tube. A perforated nasogastric oesophageal closure protecting tube made of a polyamide polymer, with a double lumen and
varying diameter, was developed at the Children’s Memorial Health Institute. A: Proximal part of the 8 Fr nasogastric tube; B: Conical, perforated segment setting the
tube above the stenosis; C: Portion of the tube located within the stenosis and preventing it from narrowing; D: Distal end of the 8 Fr nasogastric tube to be introduced
into the stomach. Liquid diet can be administered into the stomach directly by the nasogastric tube, while oral liquids and saliva can drain through the perforation in
the conical portion (B) into the portion located within the stenosis (C), and further into healthy oesophagus below the stenosis. The technology of tube construction,
manufacturing and prototype tube production were performed by Balton Ltd. The tube has been registered at the Polish Patent Office (No. P.399031)[9].
150
145

gastric contents were eliminated. The tube was replaced
with a new, identical one after 5 mo due to partial occlusion of the tube perforations by food. The patient has
continued to do well and has been gaining weight (Figure
3). During the 18 mo of therapy with a perforated nasogastric tube and 9 mo of therapy with the tube developed
at our institution, there have been no complications that
required hospitalization and the patient did not develop
pneumonia or local complications related to the presence
of the tube in the oesophagus. The implementation and
removal of the tube developed at our institution was easy
and not traumatic. Moreover, there was no hypertrophy
of the oesophageal mucosa or tube migration.

25 centile

Height (cm)

10 centile

140

3 centile

135
130
125
120
38
36

Age (yr)

Weight (kg)

25 centile

34

10 centile

32

3 centile

30
28
26
24

DISCUSSION

22
20

8.5

9.0

9.5

15 mo
endoscopic
dilatation and
stenting

10.0 10.5
Age (yr)
18 mo
nasogastric
perforated
tube

11.0

11.5

The patient described in this report had massive postcorrosive injury of the oesophagus and stomach and
did not respond to oesophageal dilatation therapy. Such
patients are usually referred for surgical replacement of
the disintegrated oesophagus with an intestinal loop[3,4].
However, surgical replacement was not possible in this
case, as the patient had previously undergone a total
colectomy for treatment of Hirschprung’s disease. For
these reasons, alternative methods of therapy were attempted.
Oesophageal stenting was performed using commercially available coated metal stents designed for use
in adults. The stent implementation was uncomplicated,
but importantly caused discomfort to the patient, and
migrated or caused mucosal hypertrophy and stent orifice
occlusion. The oesophageal stenting did not bring longterm benefits to our patient, who frequently returned for
repeated oesophageal dilatations. Thus, the patient was
considered for a salivary fistula. A nasogastric tube with
perforations for saliva and liquid passage was inserted to
postpone referring the patient for salivary fistula surgery,

12.0

9 mo tube
developed
at our
institution

Figure 3 Patient’s grow charts. Height and weight of the patient during three
phases of therapy: oesophageal dilatation and stenting (15 mo); nasogastric
tube with perforation for saliva and fluid passage (18 mo); double lumen, varying diameter nasogastric tube developed at our institution (9 mo).

gastric tube. The proximal end of the tube was fixed to
the nose and the distal end was located in the stomach.
The diameter and length of the portion located within
the oesophageal stricture can be adjusted to the stenosis.
The conical proximal end is perforated, allowing for the
passage of fluids. The newly developed tube was inserted
into the patient in April 2013, allowing him to easily
swallow saliva and tolerate liquid diet. The coughing and
respiratory tract infections related to the backflow of
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with good results. The tube remained in the oesophagus
for several months, decreasing the need for repeated dilatation procedures. Although the patient could easily swallow, the large diameter of the tube extending from the
nose and reflux of gastric contents to the mouth caused
discomfort.
These experiences prompted us to develop a tube
with varying diameters, allowing the dilatation of selected
parts of the oesophagus. The purpose of the tube is
to provide long-term, artificial conditions allowing oesophageal wall remodelling and final scar formation. The
advantages of such a tube are the lack of margins that
cause mucosal irritation and ease of removal. A similar
approach has already been described in the literature[5-8].
Atabek et al[5] constructed a semi-tube oesophageal stent
secured with a 4 Fr urethral catheter with the proximal
end fixed to the nose and the distal end fixed to a gastrostomy tube, which was successfully used in 8 of 11
children. The margins of the semi-tube stent extended
approximately 1 cm out of stricture border. Mutaf described a series of 69 children who received stenting
after two unsuccessful post-injury dilatations[7]. Theses
stents had an increasing diameter of 5 to 10 mm and
grooves allowing oral liquid diet feeding. The stents were
left in place for 1 year with no serious complications, and
69% of the treated children regained the ability to tolerate oral feeding without the need for further dilatation.
Foschia et al[8] built a coaxial silicon stent over a 12-14
Fr nasogastric tube, the ends of which were tailored to
allow food bolus passage. The stents were used after at
least five unsuccessful post-injury dilatations and were
effective in 70/79 patients.
The stent described in this case report is built over
the nasogastric feeding tube fixed to the nose. Unlike the
other stents described above, it has an additional soft,
conical portion fixing the stent above the upper stricture
margin. This conical portion has perforations that allow
food passage. The length of the stent can be adjusted to
the length of the oesophageal stricture, and thus there is
no irritation or hypertrophy of the oesophageal wall mucosa. The stents used by other authors have been implemented relatively shortly after the corrosive injury and
were successful in the majority of subjects. Our patient
had stent implementation after a long period of unsuccessful therapy. We plan to gradually increase the diameter of the stent and to leave it in place for many months
prior to attempting permanent removal.
The method described in this report decreased the
need for repeated oesophageal dilatation, allowed for oral
liquid diet feeding, and eliminated the need for saliva fistula surgery. Implementation and removal of this newly
developed tube were easy, and no tube migration or complications related to the prolonged stay of the tube in the
oesophagus were observed. This therapy can be considered an alternative treatment for patients with difficult
corrosive oesophageal stricture, for whom oesophagus
reconstruction cannot be performed.
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COMMENTS
COMMENTS
Case characteristics

An 8.5-year-old patient with extensive upper gastrointestinal tract chemical
injury and contraindications for surgical oesophageal reconstruction.

Clinical diagnosis

Recurrent dysphagia not responding to endoscopic therapy.

Differential diagnosis

Congenital oesophageal ring, gastro-oesophageal reflux disease, achalasia,
oesophageal tumour.

Laboratory diagnosis

All laboratory tests were within normal ranges.

Imaging diagnosis

Radiography and endoscopy showed extensive oesophageal stricture.

Pathological diagnosis

Post-chemical injury scarification of oesophageal mucosa.

Treatment

Patient underwent several unsuccessful sessions of endoscopic oesophageal
stricture dilatation and stenting.

Related reports

The patient markedly improved after implementation of a nasogastric tube with
perforations located above the stricture margin, which allowed for saliva and
fluid passage. However, the large diameter of the tube extending from the nose
was inconvenient for the patient and backflow of gastric contents to the mouth
was observed.

Term explanation

The newly developed coaxial, double lumen, varying diameter tube protects the
oesophageal closure and provides easy passage of saliva and fluid through the
stricture; the design of the tube protects against the backflow of gastric contents
to the mouth.

Experiences and lessons

The report presents a difficult to treat post-corrosive injury of the oesophagus.

Peer review

This report demonstrates the successful use of a newly developed nasogastric
tube that may be an alternative therapy option in selected cases.
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GASTROINTESTINAL DISEASES

Benign esophageal stricture after thermal injury treated
with esophagectomy and ileocolon interposition
Toshihiro Kitajima, Kota Momose, Seigi Lee, Shusuke Haruta, Hisashi Shinohara, Masaki Ueno, Takeshi Fujii,
Harushi Udagawa
with balloon dilation for long areas of stricture is generally difficult, and stent placement in patients with benign esophageal stricture, particularly young patients,
is not yet widely accepted due to the incidence of late
adverse events. Considering the curability and qualityof-life associated with a long expected prognosis, we
determined that surgery was the best treatment option for this young patient. In this case, we decided to
perform an esophagectomy and reconstruction with
ileocolon interposition in order to preserve the reservoir
function of the stomach and to avoid any problems
related to the reflux of gastric contents. In conclusion,
resection of the esophagus is a treatment option in patients with benign esophageal injury, especially in cases
involving young patients with refractory esophageal
stricture. In addition, ileocolon interposition may help
to improve the quality-of-life of patients.
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Abstract

Key words: Thermal injury; Benign esophageal stricture; Esophageal resection; Ileocolon interposition;
Video-assisted thoracic surgery

Thermal injuries of the esophagus are rare causes of
benign esophageal stricture, and all published cases
were successfully treated with conservative management. A 28-year-old Japanese man with a thermal
esophageal injury caused by drinking a cup of hot coffee six months earlier was referred to our hospital. The
hot coffee was consumed in a single gulp at a party.
Although the patient had been treated conservatively
at another hospital, his symptoms of dysphagia gradually worsened after discharge. An upper gastrointestinal
endoscopy and computed tomography revealed a pinhole like area of stricture located 19 cm distally from
the incisors to the esophagogastric junction, as well as
circumferential stenosis with notable wall thickness at
the same site. The patient underwent a thoracoscopic
esophageal resection with reconstruction using ileocolon interposition. The pathological findings revealed
wall thickening along the entire length of the esophagus, with massive fibrosis extending to the muscularis
propria and adventitia at almost all levels. Treatment
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Core tip: This is a very rare case of the refractory esophageal thermal injury which required the esophagectomy.
In general, there are several non-surgical options available to treat benign esophageal stricture. However,
considering the curability and quality-of-life associated
with a long expected prognosis, we determined that
esophagectomy with ileocolon interposition was the
most proper treatment option for this young patient.
Original sources: Kitajima T, Momose K, Lee S, Haruta S, Shinohara H, Ueno M, Fujii T, Udagawa H. Benign esophageal stricture
after thermal injury treated with esophagectomy and ileocolon
interposition. World J Gastroenterol 2014; 20(27): 9205-9209
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i27/9205.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i27.9205
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INTRODUCTION

A

Although benign esophageal stricture can be induced by
several causes, thermal injuries of the esophagus caused
by swallowing extremely hot foreign bodies are uncommon[1,2]. There are only a few case reports of thermal
injury to the esophagus, all of which were successfully
treated with conservative management[2-8]. In patients
who receive non-surgical treatments that ultimately prove
ineffective, such as balloon dilation and stent placement,
surgery is typically the only remaining therapeutic option; however, the procedure is highly invasive. Moreover,
when treating young patients for benign esophageal
stricture, it is important that surgeons preserve digestive
function and improve the quality-of-life of the patient.
A previous report indicated that ileocolon interposition
after gastrectomy or distal esophagectomy is superior
to the placement of a gastric conduit as an esophageal
substitute with respect to quality-of-life[9,10]; in addition, a
favorable outcome of ileocolon interposition following
esophagectomy for esophageal cancer was described in
our previous report[11]. We herein report a case of benign
esophageal stricture caused by thermal injury that was
successfully treated with esophageal resection and ileocolon interposition, additionally providing a review of the
pertinent literature.

B

C

CASE REPORT
A 28-year-old Japanese young man with a history of a
thermal esophageal injury six months earlier that had
been treated conservatively at another hospital was referred to our hospital. He had consumed a cup of coffee
in a single gulp at a party and was later examined at the
medical department of another hospital with complaints
of odynophagia and dyspnea. He underwent an emergency tracheotomy because his respiratory status rapidly
worsened and tracheal intubation was impossible due to
the laryngo-pharyngeal mucosal swelling. Upon admission to the hospital, a computed tomography (CT) scan
revealed edematous changes in the mucosa between the
oral cavity and esophagus, although perforation was not
confirmed, and an upper gastrointestinal endoscope was
not able to pass through the esophagus due to the severe
mucosal swelling. After 40 d of conservative management with parenteral nutrition and the administration of
a proton pump inhibitor, upper gastrointestinal endoscopy revealed healing of the mucosal edematous changes,
and the patient was able to resume the oral intake of
food. He was discharged from the hospital 53 d after
admission. After discharge, the symptoms of dysphagia
gradually worsened to the point that he was only able to
consume liquid and jelly-like foods. He was referred to
our hospital five months after the onset of dysphagia.
The patient had no past medical history and no history
of smoking or drinking. A laboratory analysis revealed
no abnormalities in any of the parameters examined. An
upper gastrointestinal endoscopy revealed a pin-hole like
stricture located 19 cm distally from the incisors (Figure
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Figure 1 Preoperative findings. A: An upper gastrointestinal endoscopy revealed a pin-hole like stricture that was located 19 cm distally from the incisors;
B: An esophagography revealed circumferential stenosis of the esophagus
extending distally 19 cm from the incisors to the esophagogastric junction (arrow); C: A Computed tomography detected circumferential stenosis and wall
thickness at the same site (arrow).

1A). An esophagography revealed circumferential stenosis of the esophagus extending distally 19 cm from the
incisors to the esophagogastric junction (Figure 1B). A
CT scan detected circumferential stenosis and wall thickening at all levels that showed stenosis on the esophagogram (Figure 1C).
The patient was diagnosed with a benign esophageal
stricture caused by thermal injury. He underwent a thoracoscopic esophageal resection with preservation of the
bilateral vagus nerves, and a surgical reconstruction was
performed via the retrosternal route using ileocolon interposition (Figure 2), as reported in our previous paper[11].
The intraoperative findings revealed that the esophagus
was firm throughout its entire length and tightly adhered
to the surrounding organs. Grossly, it was noted that the
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A

Mucosa

Adventitia

Mucosa

Adventitia

Figure 4 Histopathological findings. A: Massive fibrosis and infiltration
of plasmacytes and lymphocytes were primarily detected in the submucosa
throughout the esophagus (hematoxylin and eosin stain (H and E); original
magnification, × 11); B: Massive fibrosis extended to the muscularis propria and
adventitia along nearly all of the esophagus. The lumen was largely covered by
regenerative squamous epithelium with scattered erosion (Masson`s trichrome
stain; original magnification, × 11).

Figure 2 Design of the surgical reconstruction performed via the retrosternal route using ileocolon interposition.

Anal

B

contents or repetitive aspiration occurred. His dysphagia
significantly improved after the procedure. The patient
has been able to maintain a well-balanced dietary life style
with his school colleagues and has gained back the 10 kg
of body weight that he had lost before the operation. As
of the time of writing, the patient has been doing well for
10 months, with no evidence of complications.

Oral

Stomach

DISCUSSION
Benign esophageal stricture is the result of deep esophageal injuries and is known to be induced by chemical,
infectious, and physical factors, as well as other causes[1,2].
Chemical factors include gastroesophageal reflux diseases
(GERD) and caustic ingestion, and infectious factors
include Candida, herpes, cytomegalovirus, tuberculosis
and syphilis. Physical factors involve surgery, radiation
therapy and a long retention time for a nasogastric tube.
Other causes include prior anastomosis and a heterogeneous group of inflammatory conditions, such as Crohn’
s disease[1,2]. Thermal injury is a rare cause of benign
esophageal stricture, and there have been only seven
reports of esophageal acute thermal injury published in
the English-language literature[2-8], according to a search
of the PubMed. To perform this search, we used the
following key words: “esophageal thermal injury/burn”
and “thermal injury/burn of the esophagus.” Although
all reported cases improved with conservative management and antisecretory treatment, such as proton pump
inhibitors or histamine 2-receptor antagonists, to prevent
further injury from gastric acid, the present case is the
first case report of a severe esophageal stricture caused
by thermal injury that required esophageal resection.
Several non-surgical options are available to treat
benign esophageal stricture, including balloon dilation
and stent placement. Benign esophageal stricture can be
categorized as simple or complex based on the length,

Figure 3 Gross findings of the resected specimen. Remarkable wall thickness was observed throughout the entire length of the esophagus, and the
luminal area was distinctively stenosed, particularly at the esophagogastric
junction. The oral side of the specimen was additionally resected because of
the pin-hole like stricture detected at the proximal margin.

wall was thickened and had become trabeculated throughout the entire length of the resected esophagus, and the
luminal area was distinctly stenosed, particularly at the
esophagogastric junction (Figure 3). Histopathologically,
massive fibrosis with focal infiltration of plasmacytes and
lymphocytes was primarily observed in the submucosa
throughout the esophagus (Figure 4A). Furthermore, the
massive fibrosis extended to the muscularis propria and
adventitia at almost all levels along the esophagus. The
lumen was largely covered by a regenerative squamous
epithelium with scattered erosion (Figure 4B).
Anastomotic leakage was not observed in the esophagogram on postoperative day (POD) 7 and the oral intake
of food was resumed. However, the patient suffered from
aspiration pneumonia due to transient unilateral recurrent
laryngeal nerve paralysis. He restarted the oral intake of
food on POD 16 and was discharged from our hospital
on POD 22. After discharge, no regurgitation of gastric
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shape and diameter of the stricture. The present case can
be classified as a complex stricture, which is defined as
an area of stricture that is long (> 2 cm) or tortuous or
that has a diameter that prevents the passage of an endoscope with a normal diameter[12,13]. Treatment with balloon dilation for complex strictures is generally difficult,
and permanent or temporary stenting in patients with
benign esophageal stricture, particularly young patients, is
not widely accepted due to the incidence of late adverse
events, including the development of new areas of stricture due to stent-induced granulation tissue formation,
esophageal ulceration or stent migration[14-16]. Therefore, in
this case, we considered surgery to be the best treatment
option with respect to curability in this young patient.
In the present case, we judged resection of the esophagus to be necessary because the patient was young and
there was a possibility of esophageal cancer as a late complication of esophageal thermal injury[17]. We performed
an esophageal resection via video-assisted thoracic surgery rather than transhiatal esophagectomy because the
wall thickness of the thoracic esophagus was circumferentially and extensively confirmed on the preoperative
CT scan, and we expected that it would be technically
difficult to dissect the areas of severe adhesion between
the esophagus and surrounding structure.
In cases of esophageal cancer requiring reconstruction after esophagectomy, the stomach is the first choice
as an esophageal substitute due to its plasticity, facility and
rich submucosal vascular network[18]. Interposition with a
long jejunal segment is another option; however, it can be
difficult to obtain a sufficiently long jejunal segment, and
the antethoracic subcutaneous route with microvascular
anastomoses of intermammary vessels is often adopted,
which seemed unsuitable for this young patient with benign disease. When a patient has a history of gastrectomy, concurrent gastric disease or involvement of cancer
in the stomach, we use the colon instead of the stomach
or jejunum. In terms of the choice of graft site in the
colon, our facility prefers to use the ileocolon for several
reasons[11]. Our previous report demonstrated the feasibility and favorable outcomes of colonic interposition
after esophagectomy with extended lymphadenectomy in
cases of esophageal cancer[11]; we therefore extended our
application of ileocolon interposition to cases involving a
relatively long expected prognosis due to the detection of
early-stage esophageal cancer, a lack of comorbid disease
or the presence of benign esophageal disease. Similarly,
some studies have shown that this method is superior
to gastric pull-up as an esophageal substitute in terms
of the quality-of-life of esophageal cancer patients[9,10].
Long-segment colon interposition that does not include
the ileal segment has been reported to provide acceptable long-term functional results in patients with benign
acquired esophageal disease, such as caustic injury and
gastroesophageal reflux[19]. On the other hand, Uhl et al[20]
have also reported fundus rotation gastroplasty (FRG)
technique after esophageal resection. Although the FRG
technique allows for an increase in the remaining gastric
reservoir, the reported rate of anastomotic leakage was
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9.2%, which is greater than the 5.4% described in our
previous report[11]. In addition, it is unlikely that the FRG
technique is more effective than ileocolon interposition at preventing the regurgitation of gastric contents.
Therefore, in this case, we chose ileocolon interposition
reconstruction in order to preserve gastric function and
improve the quality-of-life of the patient, and we preserved the bilateral vagus nerves to preserve postoperative gastric motility and pyloric function. Furthermore,
the ileocolic segment, including the ileocecal valve, can
prevent the reflux of gastric contents, which may cause
long-standing postoperative reflux problems.
However, the long-term problems of patients who
undergo ileocolon interposition remain unclear. Wain
et al[19] reported that the frequency of patients with stenosed pharyngeal anastomosis due to corrosive injuries
was higher than that caused by other acquired esophageal disease. Functional failure of the colonic graft has
been found to be related to the severity of the initial
insult, and most failures were recognized in patients who
recovered nutritional autonomy more than 1 year after
jejunostomy removal[21]. In addition to late failures of
grafts, we should also acknowledge the possibility of certain specific types of malabsorption, such as vitamin B12
deficiency, because the terminal ileum is responsible for
the selective assimilation of vitamin B12 and bile acids[22],
especially in young patients. Therefore, long-term followup is necessary for success after ileocolon interposition in
this patient.
In conclusion, this is a rare case of thermal esophageal injury that resulted in refractory esophageal stricture.
To the best of our knowledge, this is the first case report
of thermal esophageal injury that required esophageal
resection. We conclude that resection of the esophagus
in patients with benign esophageal injury is a treatment
option, especially in cases involving young patients with
refractory esophageal stricture. In addition, performing
ileocolon interposition may help to improve the qualityof-life of the patient.
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Feeding dysfunction is a frequent presenting symptom
of eosinophilic esophagitis (EoE). Here we present 3
children of various ages whose manifestations of EoE
associated feeding dysfunction led to significant and life
altering impact on their growth and development. Early
identification of presenting symptoms of EoE will allow
for prompt diagnosis and initiation of appropriate treatments. Recognition of salient features of dysfunction
and treatment by feeding therapists and nutritionists
led to symptom resolution and growth.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Eosinophilic esophagitis; Eosinophilic oesophagitis; Feeding dysfunction; Feeding therapy oral
motor skills; Mealtime dynamics; Esophagitis; Oesophagitis
Core tip: Children with eosinophilic esophagitis may
present with severe feeding dysfunction that manifests
as growth disturbances. Feeding therapy can be an integral part of the treatment plan.
Original sources: Menard-Katcher C, Henry M, Furuta GT,
Atkins D, Maune NC, Haas AM. Significance of feeding dysfunction in eosinophilic esophagitis. World J Gastroenterol 2014;
20(31): 11019-11022 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i31/11019.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i31.11019

INTRODUCTION
Eosinophilic esophagitis (EoE) is a chronic esophageal
disease characterized by reflux-like symptoms, dyspha-
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gia or feeding dysfunction and eosinophil predominant
esophageal inflammation[1-4]. It is estimated to occur in 4
of 10000 adults and children worldwide[2]. Here we present three children of different ages whose manifestations
of EoE-associated feeding dysfunction led to life-altering
impact on growth and development. Early recognition
and treatment of EoE is necessary to prevent long-term
complications of stricture and food impaction.

that she used liquids to “wash” food down, avoided meat
and breads, took small bites, preferred foods with soft
textures and experienced prolonged mealtimes. To avoid
embarrassment, she told friends she was a vegetarian and
limited social engagements. Food allergies to sesame, nuts
and bananas were identified. Nutritional intervention
focused on achieving appropriate weight gain. Treatment
with swallowed topical steroid (fluticasone) and food restrictions of sesame, nuts and bananas were started, leading to resolution of symptoms and esophageal eosinophila after 2 mo later. Despite resolution of dysphagia and
esophageal eosinophilia after two months of treatment,
feeding behaviors and anxiety persisted. Feeding therapy
was initiated to achieve appropriate chewing and swallowing skills and develop strategies for trying new foods in
social settings. She incorporated 15 to 20 new foods into
her diet. Weight improved (90% ideal weight for height).
Her anxiety with social eating resolved and she was able
to eat all foods, including meats.

CASE REPORT
Case 1
A 20-mo-old boy presented for evaluation of nine months
of chronic feeding refusal, being a “picky eater” and vomiting. Progressive reduction in solid food intake led to slow
weight gain. Physical examination revealed mild wasting
(83% ideal weight for height). Clinicopathological evaluation confirmed the diagnosis of EoE and treatment was
initiated (Table 1). Feeding evaluation identified refusal to
eat meats, vegetables or fruits unless pureed and preference for liquids. Food allergies to egg and peanut were
identified. Parental frustration centered on the inability to
introduce new foods, low volume of intake and lengthy
mealtimes. After medical and feeding therapy, he gained
weight (95% ideal weight for height) and vomiting resolved. Family feeding therapy improved the patient’s oral
motor skills allowing him to increase food texture variety
and caloric intake, develop appropriate mealtime behaviors and add new foods. He participated in mealtimes with
positive behaviors thus reducing caregiver frustration.

DISCUSSION
Since children develop feeding skills during infancy and
throughout childhood, any disruption of this pattern,
caused by discomfort or inflammation, can result in life
changing, maladaptive eating behaviors. These feeding
disturbances can occur at different ages and stages of
childhood development (Table 2). In this regard, a limited number of reports have identified the spectrum of
feeding dysfunction associated with EoE. Cross-sectional
studies determined that feeding dysfunction occurs in
14% to 58.9% of children with EoE[3,5]. Pentiuk et al[6]
describe a number of infants and toddlers presenting
to their feeding specialty clinic who were ultimately diagnosed with EoE. However the importance of early
recognition and feeding therapy in the overall successful evaluation and treatment of patients with EoE has
not been thoroughly emphasized. These cases provide
examples of the critical importance of the recognition
of feeding dysfunction as a cardinal symptom of EoE
as well as the potential need for, and impact of, feeding
therapy necessary for some children with EoE.
The first patient demonstrates classic feeding problems observed in infants and toddlers with chronic
esophagitis. Food refusal behaviors delay acquisition
of age appropriate feeding skills. These children often
present as “drinkers and food refusers.” Feeding therapy
encouraged development of oral motor skills and reduction in maladaptive learned feeding behaviors. Feeding
therapy, concurrent with effective medical therapy, led
to improvement in feeding behaviors, accelerated weight
gain and reduced family mealtime stress.
The second case demonstrates how chronic pain led
to feeding dysfunction and development of maladaptive
coping in a pre-school child. In this scenario, development of mature eating skills was stunted and family
mealtime dynamics disrupted. Feeding therapy facilitated
increased oral intake and normalized mealtime dynamics,

Case 2
A 4-year-old boy presented with 2 years of intermittent
food refusal, vomiting and gagging associated with eating. Treatment with lansoprazole reduced his vomiting
but did not resolve other symptoms. He had a history of
asthma. Physical examination and growth were normal
(110% ideal weight for height). A clinicopathological diagnosis of EoE was made and medical treatment started
(Table 1). Feeding evaluation revealed solid food refusal,
preference for soft foods and significant mealtime anxiety that resulted in > 1 h-long meal times. Clinical evaluation revealed problems chewing highly textured foods
(meats, breads). Eating behaviors and symptoms lead
to stressful family dynamics and mealtimes. Individual
feeding therapy sessions integrated new foods into his
diet, reduced food refusal behaviors, decreased mealtime
length, diet expansion and skill acquisition fostering
positive mealtimes.
Case 3
A 15-year-old girl presented with a 9-year history of solid
food dysphagia. She avoided meat, ate slowly, and limited
her diet to foods that did not “get stuck”. Physical examination was notable for wasting (80% ideal weight for
height). A clinicopathological diagnosis of EoE was made
and treatment initiated. She had a history of cat allergies
and allergic rhinitis (Table 1). Feeding evaluation revealed
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Table 1 Summary of clinical data
Age

Symptom duration at Presenting symptoms
presentation

1 20 mo

9 mo

2

4 yr

2 yr

3 15 yr

9 yr

Vomiting, feeding
refusal
Vomiting, abdominal
pain, feeding refusal

1

Diagnostic endoscopy

Treatment

Histologic
resolution

Feeding therapy

Edema and exudate;
up to 70 eos/hpf
Furrows and exudate;
up to 60 eos/hpf

OVB 0.5 mg BID;
ADED
Fluticasone 44 ug 2 puffs
BID swallowed

Normal;
no eos/hpf
Normal;
no eos/hpf

Weekly individual
sessions
Individual sessions
followed by group
sessions
Bimonthly individual
sessions

Solid food dysphagia Ringed esophagus; up Fluticasone 220 ug 2 puffs
Furrows;
to 46 eos/hpf
BID swallowed, ADED
up to 4 eos/hpf

1

Gross and histologic appearance. All diagnostic endoscopies were performed after 8 wk of age appropriate high dose proton pump inhibitor treatment
to effectively exclude gastroesophageal acid reflux disease. eos/hpf: eosinophils per high power field; OVB: oral viscous budesonide; ADED: Allergen
directed elimination diet, as identified by immunocap and skin prick testing.

Table 2 Common feeding dysfunction and clinical gastrointestinal presentation seen in eosinophilic esophagitis by age
Infant/toddler

School age

Older child/adolescent

Feeding presentation

Liquid and food refusal, delayed
Food refusal, poor acceptance of new foods,
Preference for liquid and soft
oral feeding skills, low volume of preference for liquid and soft diet, low variety in diet, diet, low variety in diet, fear and
intake, grazing behaviors
slow pace of eating, need for prodding to eat
anxiety at mealtimes
Gastrointestinal presentation
Vomiting, irritability, pain
Abdominal pain, vomiting
Dysphagia, heartburn

even before histologic normalization.
The third case revealed how EoE contributed to maladaptive feeding behaviors, malnutrition and social disruption in a teenager. Dysphagia led to fear and anxiety
about eating and social isolation. Maladaptive behaviors
led to reduced intake and malnutrition. Feeding therapy
was required to reduce anxiety and improve eating, even
after histologic normalization and clinical improvement.
After medical and feeding treatments, each patient either developed previously absent skills or recovered skills
that facilitated growth. Major goals of EoE treatment are
reduction in esophageal inflammation and optimization
of growth and development. Our report emphasizes that,
in some children with EoE, early identification and treatment of feeding dysfunction with feeding therapy is key
to meeting these goals as evidenced by their improvement
in feeding behaviors, intake and growth. Gastroenterologists may miss initial historical features of feeding dysfunction and not recognize the full impact of therapeutic
interventions. Individualized or group feeding therapy
that includes parents and other caregivers provides necessary immediate tools and long-term feeding strategies.
EoE is a chronic disease that can present with feeding
dysfunction. Early recognition of feeding problems as a
diagnostic clue for EoE is important to potentially prevent esophageal remodeling and functional sequelae such
as dysphagia and food impactions[7,8]. Institution of age
appropriate medical and feeding treatments is critical for
children of all ages.

COMMENTS
COMMENTS
Case characteristics

Three children with eosinophilic esophagitis presenting with severe feeding
dysfunction.
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Core tip: Boerhaave’s syndrome refers to the spontaneous transmural rupture of the esophagus. The successful treatment of Boerhaave’s syndrome remains very
challenging for surgeons, especially cases involving
late perforations. Various strategies to repair late perforations have been previously described, but there is
no uniform approach. We present a successful surgical
strategy in a case of Boerhaave’s syndrome with late
perforation, which involved surgical repair of the perforation and a series of drainage procedures. We consider that our strategy is safe and technically feasible,
and appears to be a promising alternative approach for
late Boerhaave’s perforation.

Abstract

Original sources: Shen G, Chai Y, Zhang GF. Successful
surgical strategy in a late case of Boerhaave’s syndrome. World
J Gastroenterol 2014; 20(35): 12696-12700 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v20/i35/12696.htm
DOI: http://dx.doi.org/10.3748/wjg.v20.i35.12696

Boerhaave’s syndrome refers to the spontaneous transmural rupture of the esophagus. Primary repair may
be performed in patients who present within 24 h of
perforation, and such cases have the best outcomes as
most complications have not yet developed. However,
the treatment of late perforations remains controversial. Various approaches and strategies to repair late
perforations have been described in the literature, but
there is no uniform approach. We present a case of
Boerhaave’s syndrome in which the patient underwent
surgical repair 48 h after the acute event and was subsequently treated successfully. The initial approach included direct esophageal repair, a drainage series, and
nutritional support via a feeding jejunostomy. Although
the repair site was subsequently disrupted, the patient
showed complete healing of the perforation after three
weeks. We consider that our surgical treatment strategy is safe and technically feasible, and appears to be
a promising alternative approach for the treatment of
patients with late Boerhaave’s perforation.

INTRODUCTION
Boerhaave’s syndrome, or spontaneous esophageal rupture, is a life-threatening condition characterized by the
disruption of the distal esophagus due to a sudden forceful vomiting-induced increase in the internal esophageal
pressure[1]. In such cases, there is often a significant delay
between perforation and treatment, leading to chemical
and bacterial mediastinitis followed by sepsis and multiorgan failure. Most studies describe a high mortality rate
of 14%-40%[2,3]. Generally, prompt surgical repair and
drainage are the gold standard treatments for cases of
early perforation[4,5]. However, the treatment modalities
for the cases of late perforation remain controversial[6].

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 A gastrografin swallow, showing extravasation of contrast in the left chest (arrow) (A), computed tomography of the chest with oral contrast,
demonstrating a lower left esophageal tear with mediastinal leakage of oral contrast medium (arrow) and a left pleural effusion (B).

In addition, when the appropriate drainage procedure
is not followed in these cases of late perforation, severe
complications may develop, which may lead to a high
mortality rate. We present herein a successful strategy for
the surgical treatment of a case of Boerhaave’s syndrome
with late perforation, which involved surgical repair of
the perforation and a series of drainage procedures.

exploration through an incision in the left seventh intercostal space. Exploration of the chest cavity revealed the
presence of fibrin adhesions, necrotic tissue, and fluid
collection. The posterior mediastinum was then opened.
The esophageal longitudinal tear site was identified on
the left side, having a length of 5 cm just above the
esophageal hiatus. After wide opening and dissection of
the posterior mediastinal tissues, meticulous irrigation
with the evacuation of food debris and removal of necrotic tissue was accomplished. The nasogastric tube was
replaced above the perforation. After removal of necrotic tissue, two-layer repair was performed using simple interrupted sutures and reinforced with a pleural flap using
non-absorbable silk sutures (Mersilk, Ethicon, United
Kingdom). For continuous postoperative irrigation, a
custom-made y-chest tube was then positioned near and
parallel to the repaired esophagus (Figure 2). One branch
of the tube was used for irrigation at the perforation site
with normal saline, and the other was used for passive
drainage. The chest wall was closed in layers. The patient
was then placed in a supine position and a laparoscopic
exploration showed no intra-abdominal pathology. A
laparoscopic gastrostomy and feeding jejunostomy were
then performed, and the port sites were closed. The
drainage is shown diagrammatically in Figure 3.
The patient was transferred to the intensive care unit.
Ventilatory support was removed on the third postoperative day and the patient was discharged to the ward the
next day. Postoperative treatment with broad-spectrum
antibiotics was continued, and was subsequently changed
to narrow-spectrum antibiotics according to the results
of cultures from accumulated mediastinal or pleural fluid obtained during surgery or drainage or based on the
results of blood cultures. On the seventh postoperative
day, antibiotic treatment was discontinued.
Chest irrigation via the y-chest tube was performed
on each of the first 5 d after the operation. Gastric
decompression though gastrostomy was started immediately after the operation and enteral nutrition through
jejunostomy feeding was started on the second postoperative day. On the tenth postoperative day, a gastrografin swallow showed a small leak in the repair site. Full

CASE REPORT
A 45-year-old man presented to our hospital after being treated at another institute. Forty hours previously,
he had developed severe chest pain following violent
vomiting after excessive alcohol intake and overeating. A
chest X-ray at that time indicated a hydropneumothorax.
Emergency intercostal drainage insertion was performed,
and the patient was admitted to our hospital with septic
shock. On initial presentation, his blood pressure was
86/50 mmHg, pulse rate was 113 beats/min, and respiratory rate was 22 breaths/min. The patient was febrile,
with a temperature of 38.5 ℃, and was mildly distressed.
On chest examination, there was decreased air entry
over the left hemithorax. Abdominal and cardiac examination results were normal; the extremities were cold
without any edema. The leukocyte count on admission
was 16 × 109/L. A gastrografin swallow demonstrated
free extravasation of contrast from the left posterolateral
aspect of the distal esophagus just above the level of the
hiatus (Figure 1A). A subsequent computed tomography
(CT) scan showed a free leak into the pleural space with
a large collection, consistent with a diagnosis of esophageal perforation (Figure 1B). A CT scan of the abdomen
was normal. Although a chest tube was inserted, it failed
to clear the pleural space, because the pleural fluid was
thick with food debris. After initial treatment, including aggressive volume resuscitation, commencement of
broad-spectrum antibiotics, and nasogastric suction, the
patient was in a stable condition. Thereafter, 6 h after
admission, we decided to perform thoracotomy.
General anesthesia was administered with a doublelumen endotracheal tube. The patient was positioned
in the right lateral decubitus position for thoracotomic
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A

B

Figure 2 Intraoperative view showing the y-chest tube positioned near and parallel to the repaired esophagus (A) and custom-made y-chest tube (B).
Nasogastric tube

y-chest tube
Gastrostomy tube

Jejunostomy tube

Figure 3 Diagrammatic illustration of the drainage series.

Figure 4 Gastrografin swallow, showing free flow of contrast from the
esophagus into the stomach without any leakage.

jejunostomy feeding and drainage were continued. The
gastrografin swallow was repeated 10 d later and showed
free flow of contrast from the esophagus into the stomach, without any leakage (Figure 4). The patient was then
started on oral feeding. He was discharged to home on
the 25th postoperative day, and was eating a normal diet.
The 1-year follow-up has been uneventful.

for late perforation. However, the key components in the
management of all patients with perforation include aggressively delivering nutritional support and achieving the
best possible local conditions for healing of the perforation, by adopting measures such as systemic broad-spectrum antibiotics, and local irrigation and drainage. In the
present case, the treatment strategy followed the above
fundamental principles. First, at the same time as antibiotic administration, a nasogastric tube placed above the
perforation was used for drainage to achieve esophageal
decompression, a gastric tube was used to decompress
the stomach, and a y-chest tube was used to irrigate and
drain the hemithorax and the mediastinum after primary
closure of the perforation; in addition, feeding jejunostomy was performed by laparoscopy.
Since Eubanks et al[9] initially reported the case of a
patient with Boerhaave’s syndrome who was successfully treated with a self-expandable metallic stent, there
have been several reports of this condition; the results
showed that endoscopic stent insertion seemed to offer
a promising alternative for Boerhaave’s syndrome[10-13].
However, in the latest report by Schweigert et al[14], compared to the results of primary surgical therapy, the
management of Boerhaave syndrome by means of endoscopic stent insertion offers no advantage in terms of
morbidity and intensive care unit or hospital stay, and is
associated with frequent treatment failure that eventually

DISCUSSION
Boerhaave’s syndrome refers to the spontaneous transmural rupture of the esophagus[1]. The successful treatment of Boerhaave’s syndrome remains very challenging
for surgeons. The appropriate method for the management of esophageal perforation depends on a variety of
factors, such as the location, severity, and duration of the
perforation, and the age and condition of the patient.
Data in the literature indicate that primary suturing of
the esophagus complemented by mediastinal and chest
drainage is associated with a success rate of approximately 90% in cases of complete esophageal rupture that
are diagnosed within 24 h, if there is no accompanying
esophageal disease (tumor, stricture, etc.)[4,7,8]. However,
if the period between the occurrence of rupture and diagnosis is longer than 24 h, the outcome is significantly
worse, because septic complications can rapidly develop
and operative treatment is less successful[5,6]. At present,
there is no uniform approach for the surgical treatment
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requires surgical intervention. Furthermore, endoscopic
stenting shows a higher risk for fatal outcome than primary surgical therapy.
There have been several reports of the minimally
invasive surgical management of spontaneous esophageal rupture via either laparoscopy or thoracoscopy, or
both[15-17]. Avoidance of thoracotomy may result in considerable benefit for critically ill patients. However, open
repair and drainage are still the gold standard treatments
for this condition[4,8]. Moreover, a minimally invasive
technique is used in cases with early perforation and
stable hemodynamics, without signs of escalating sepsis,
and without significant medical risk factors or contraindications for laparoscopy or thoracoscopy[16-18]. In the
present case, thoracotomy was the approach for primary
surgical repair, which allowed complete control of the
perforation site and accurate clearing and drainage to
treat the mediastinitis. However, laparoscopic gastrostomy and feeding jejunostomy may be of benefit for all
perforations[19,20].
Control of the leak and eradication of the pleuromediastinal infection as expeditiously as possible are
the goals of therapy, and can significantly improve the
patient’s chances of survival[8]. Therefore, when managing this patient, we began with the thoracic procedures.
Some authors consider that the reinforced primary suture recommended in cases of early perforation can also
be applied successfully in cases of late perforation[4,7].
However, it is well known that, as in the present case,
continuous esophageal leakage may occur despite careful surgical repair of an esophageal tear. In this phase,
the perforation edges are always friable and edematous,
with active bacterial infection, and final wound healing
often requires the formation of surrounding fibrous tissue. Although many authors find external strengthening
of the suture row desirable in cases of early perforation,
including the intercostal muscle, pleura, omentum, and
pericardium, the value and effectiveness of a pedicled
flap in the cases of late perforation is still unclear[21,22].
Due to the high rate of esophageal leakage in the
late perforations, adequate surgical drainage is the main
treatment for Boerhaave’s syndrome. Some authors have
used T-tube drainage or Jackson-Pratt drains, wherein
a controlled fistula is created that closes spontaneously
once the tube is removed[6,23]. In this patient, we created the best possible local conditions for the healing of
the perforation. First, a custom-made y-chest tube was
positioned near and parallel to the repaired esophagus
for continuous postoperative irrigation and drainage.
Second, the nasogastric tube was replaced above the
perforation to drain the sputum and regurgitated gastric
juices. Finally, laparoscopic gastrostomy was performed
to relieve the suture row and keep the stomach decompressed to reduce gastroesophageal reflux. We believe
that our drainage series could be a feasible surgical therapeutic option in all esophageal perforations.
Nutritional support was an important aspect of the
postoperative management. In cases where we suspect
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that the patient may not be able to receive oral intake of
food for a prolonged period of time, a secure method
for the delivery of nutrition is optimal[8]. Although a
nasogastric tube is an alternative approach, laparoscopic
jejunostomy usually only adds 15-20 min to the operating time. This allows early institution of enteral feeding
as well as a more reliable and comfortable method of
enteral nutrition for the patient.
In conclusion, an aggressive surgical approach is still
needed for late Boerhaave’s perforations. Adequate surgical drainage and nutritional support are the mainstay
of treatment in all patients with Boerhaave’s perforation.
We consider that our treatment strategy, which follows
the above fundamental principles, is safe and technically
feasible, and appears to be promising as an alternative
approach for the treatment of patients with late Boerhaave’s perforation.
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Core tip: Complications can occur during and after
treatment of gastric varices via endoscopic variceal
obturation with tissue glue. Laceration of the esophageal varicose vein with tissue glue emboli and massive
bleeding caused by endoscopic variceal ligation are
reported here. Cap-fitted gastroscopy may be helpful
in sclerotherapy for cardiac varices by providing better
endoscopic vision.
Original sources: Wei XQ, Gu HY, Wu ZE, Miao HB, Wang
PQ, Wen ZF, Wu B. Endoscopic variceal ligation caused massive bleeding due to laceration of an esophageal varicose vein
with tissue glue emboli. World J Gastroenterol 2014; 20(42):
15937-15940 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i42/15937.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i42.15937

INTRODUCTION
Abstract

Endoscopic variceal obturation of gastric varices with tissue glue is considered the first choice for management of
gastric varices, and is usually safe and effective. There is
still a low incidence of complications and some are even
fatal. Here, we present a case in which endoscopic variceal ligation (EVL) caused laceration of the esophageal
varicose vein with tissue glue emboli and massive bleeding 3 mo after the treatment. Hemostasis was achieved via
sclerotherapy of the bleeding varices through cap-fitted
gastroscopy. More accurate methods of recognizing an
esophageal varicose vein with tissue glue plug should be
provided.

Endoscopic variceal obturation of gastric varices with
tissue glue is considered the first choice for management of gastric varices, and is usually safe and effective. However, there is still a low incidence of complications and some are even fatal. Here, we present a case
in which endoscopic variceal ligation caused laceration
of the esophageal varicose vein with tissue glue emboli
and massive bleeding after 3 mo. Cessation of bleeding
was achieved via variceal sclerotherapy using a cap-fitted gastroscope. Methods of recognizing an esophageal
varicose vein with tissue glue plug are discussed.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Gastroesophageal varices; Variceal bleeding; Laceration; Varices ligation; Tissue glue injection

A 54-year-old woman was admitted to our department on
September 5, 2013 upon her first episode of severe up-
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Figure 1 Esophagogastroduodenoscopy revealed incomplete tissue glue extrusion and massive bleeding. A: Tissue glue extrusion was shown via endoscopy; B: Straight esophageal varices with red color signs were observed in the cardiac area; C: A piece of tadpole-shaped, semi-transparent, semi-soft tissue glue
partially covered by a small piece of mucosa and blood vessel wall adhering to the transparent cap was released from the cap; D: Massive bleeding was revealed; E:
The endoscopic vision was poor without the aid of the transparent cap; F: Massive, spurting bleeding was observed with the aid of the transparent cap; G: A precise
intravenous injection was achieved with the aid of the transparent cap; H: The bleeding ceased.

per gastrointestinal bleeding presenting with hematemesis
and melena. She had been on regular lamivudine-based
therapy for hepatitis-B-virus-related decompensated liver
cirrhosis for 4 years, and had a history of partial splenic
arterial embolization for hypersplenism for 3 years.
Esophagogastroduodenoscopy (EGD) was performed
when she had stable vital signs, with cessation of bleeding after successful internal therapy. Severe Sarin type 2
gastroesophageal varices[1] with obvious red color signs
on both gastric varices (GVs) and esophageal varices
(EVs) and mild portal hypertensive gastropathy were
observed. The largest GV was approximate 12 mm in diameter. Three pericardial GVs with red color signs were
obturated with 3, 2 and 2 mL of homogenous tissue glue
mixtures of N-butyl-2-cyanoacrylate (Histoacryl) and
lipiodol with a ratio of 1:1, via a standardized injection
method as secondary prophylaxis[2]. No complication of
ectopic embolism was observed on plain chest X-ray film
after the procedure. For further treatment of the EVs,
monthly follow-up EGD was suggested, however, the
patient returned at 1 and 3 mo after the first endoscopic
therapy. The patient underwent EVL at the most severe
sites using Wilson-Cook 6 Shooter multi-band ligator
during her second EGD.
On December 9, 2013, the third EGD was performed and EVL was planned to eliminate some of the
remaining EVs as a part of the sequential therapy. Some
extruded glue was observed in the gastric fundus (Figure
1A). An EV that was continuous with the GV on the
greater curvature of the stomach was picked up as the
first EV to be ligated. Grossly, this vein was straight, blue
in color, approximate 9 mm in diameter, and mild red
color signs was observed on its surface (Figure 1B). It
was similar in endoscopic appearance with the numerous
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other EVs that we have observed in our experience of >
10 years. The ligation site was approximate 5 mm proximal to the Z-line and 38 cm from the incisor. By suction
with a regular negative pressure of 0.04 kPa, a nodular
variceal protrusion bulb was formed in the cavity of the
transparent cap, however, the bulb could not be released
from the cavity. We then put the handle button into a two
way mode and released the handling string. We also tried
to wash out the bulb through the air flow and water flow,
but we still failed to release the bulb from the cap cavity and the endoscopic field of vision was lost. We had
to withdraw the endoscope gently and a tadpole-shaped,
semi-transparent substance adhering to the transparent
cap was found. It was approximate 10 mm long and approximate 3 mm in diameter and was identified as a piece
of soft, semi-solidified tissue glue partially covered by a
small piece of mucosa and blood vessel wall (Figure 1C).
Hematemesis developed and the patient’s blood pressure
dropped suddenly to 70/50 mmHg. These signs suggested that, despite its normal-like appearance, the targeted
EV had carried a large amount of tissue glue that was
extended from the GVs, and suction of this special EV
with a tissue glue plug had torn its vessel wall and caused
massive upper gastrointestinal bleeding.
Intravenous fluids and transfusion were started immediately for volume expansion and vital signs were monitored closely. We then took off the ligator system and
inserted the endoscope again, and massive bleeding was
observed (Figure 1D). However, a clear endoscopic view
was not possible (Figure 1E), because the bleeding was
too massive and vision was blurred by the high tension
in the luminal wall and frequent peristaltic movement of
the gastric cardia, which can often result from close contact of the mucosa with the front end of the endoscope.
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The responsible vein had to be empirically located and 5
mL of 1% aethoxysklerol was injected intravenously at
the site, approximate 36 cm from the incisor, however,
this turned out to be ineffective because the bleeding was
not stemmed. Endoscopy was then performed with the
aid of a transparent cap with the rigid front-end part of
10 mm left outside, and a better endoscopic view was
achieved by pressing against the esophageal wall with the
transparent cap. Blood was seen spurting from the ruptured EV, which was approximate 5 mm proximal to the
Z-line and 38 cm from the incisor. The site of the vein
responsible for the bleeding was located precisely (Figure
1F), and a further 10 mL 1% aethoxysklerol was injected
intravenously with the aid of the transparent cap (Figure
1G). The bleeding eventually ceased (Figure 1H) and
there was no re-bleeding after the procedure. The patient
was prescribed 10 mg propranolol three times daily 1
wk later and she has been well since then. We suggested
construction of a transjugular intrahepatic portosystemic
shunt, however, the patient has not yet received this.

hard when it is compressed with the transparent cap, or
if the nodular variceal protrusion bulb cannot be formed
easily, the procedure should be stopped and another ligation site should be selected. On the present occasion, we
failed to recognize the plug since the glue was still soft,
and the esophageal varicose vein was torn by the ligation band and massive bleeding occurred. More accurate
methods of recognizing esophageal varicose vein tissue
with glue plug should be provided. In theory, plain computed tomography (CT) combined with 2D or 3D CT
venography after tissue glue injection provides detailed
information[10]. Endoscopic ultrasound (EUS)-guided
transesophageal treatment of gastric fundal varices, with
combined coiling and cyanoacrylate glue injection, and
EUS-guided treatment of bleeding duodenal varices have
been used to judge the adequacy of endoscopic therapy
by demonstrating absence of blood flow in the varices[11,12]. Therefore, EUS can help to determine whether
there is a glue embolus in the EV. However, this kind of
work has not yet been done.
The endoscopic vision is often blurred by the high tension in the luminal wall and frequent peristaltic movement
of the cardia, which can result from close contact of the
mucosa with the front end of the endoscope[13]. Cap-fitted
gastroscopy improves visualization and targeting of lesions
and improves biopsy accuracy in Barrett’s esophagus[13,14].
Here, we showed that with the help of a transparent cap,
visualization of the cardiac area was improved, even in
the situation of massive bleeding and targeting of the
bleeding varices became easier and more accurate. Capfitted gastroscopy seems to be helpful in sclerotherapy
for cardiac varices, however, this needs confirmation
from more studies specifically for EVs treatment in the
future.
In the present case, cessation of bleeding was achieved
via endoscopic variceal sclerotherapy. However, if endoscopic variceal sclerotherapy fails to work, what should
be done? There are only a few reports in the literature
of the same complication. According to experience with
management of massive bleedings caused by gastroesophageal varices rupture, we think that the SengstakenBlakemore tube should be used, followed by transjugular
intrahepatic portosystemic shunt or surgery.
In conclusion, EV embolization can occur when tissue glue injection is used to obturate the gastric fundal
varices of the gastroesophageal varices. Varicose vein
ligation with a tissue glue plug can be dangerous and
severe bleeding may occur. A more accurate method of
recognizing the tissue glue plug in an esophageal varicose
vein should be provided. Cap-fitted gastroscopy may be
helpful in sclerotherapy for cardiac varices.

DISCUSSION
GVs are present in 5%-30% of patients with portal hypertension, and the overall incidence of bleeding caused
by variceal rupture varies from 3% to 30%[3,4]. Endoscopic variceal obturation of GVs with tissue glue is considered the first choice for management of GVs[5]. Although the incidence of complications from endoscopic
GV obturation with tissue glue is low, there are still some
complications that may include abdominal pain, massive
intraoperative bleeding, rebleeding due to early-onset
extrusion of tissue glue cast, giant gastric ulcer, sepsis,
and distant embolization[6]. Ectopic emboli may occur in
the brain, lung, kidney, right atrium and portal vein, and
may be fatal[6-8]. Here, we report a case in which massive
bleeding was due to laceration by EVL of the esophageal varicose vein with a tissue glue plug. To the best of
our knowledge, this is the first report of this complication. The tissue glue plug in the esophageal varicose vein
should be formed by tissue glue that was extended from
the gastric varicose vein with injection of N-butyl-2cyanoacrylate. Therefore, ligation of a varicose vein with
a tissue glue plug can be dangerous, and there raises a
question about how to differentiate a varicose vein with a
tissue glue plug from that without a plug.
Cipolletta et al[9] have reported treatment of acutely
bleeding EVs using tissue glue injection followed by
EVL, however, they have not described how to recognize the glue plug. Usually, when we perform EVL in a
patient with a history of tissue glue injection for GVs,
we compress the varicose vein gently using the transparent cap to establish whether it is hard. The ligation site
should be at least 5-10 mm proximal to the Z-line and
the suction should be performed slowly and gently with a
relatively lower suction pressure so that we can determine
whether the nodular variceal protrusion bulb is formed
easily. If it is felt that the esophageal varicose vein is too
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Case characteristics

A 54-year-old woman presented with massive upper gastrointestinal bleeding
due to laceration of an esophageal varicose vein with tissue glue emboli.

Clinical diagnosis

Massive gastrointestinal bleeding caused by laceration of an esophageal vari-
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cose vein with tissue glue emboli.

Differential diagnosis

Spontaneous rupture of esophageal varices.

5

Laboratory diagnosis

The diagnosis of this case did not depend on laboratory tests.

Imaging diagnosis

During the procedure of endoscopic variceal ligation, laceration of an esophageal varicose vein with tissue glue emboli and a tadpole-shaped, semi-transparent substance adhering to the transparent cap were found.

6

Pathological diagnosis

Pathological examinations were not required to make the diagnosis in this case.

Treatment

7

Massive bleeding due to laceration of an esophageal varicose vein with tissue
glue emboli was stopped by variceal sclerotherapy using a cap-fitted gastroscope.

Related reports

No previous report was found of bleeding due to laceration of an esophageal
varix during ligation that might be attributed to the presence of glue in the lumen.

8

Term explanation

Cap-fitted endoscopy means that the examination is performed with the aid of a
transparent cap fitted to the front-end of the endoscope.

Experiences and lessons

9

Esophageal varicose vein with tissue glue emboli can occur after endoscopic
variceal obturation of gastric varices. Laceration of this kind of varix and massive bleeding can be caused by endoscopic variceal ligation.

Peer review

A rare case of massive bleeding due to the laceration of an esophageal varicose vein with tissue glue emboli was ceased by cap-fitted endoscopic variceal
sclerotherapy. The utility of recognizing the presence of glue in the varix by
endoscopic ultrasound needs to be confirmed.
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Core tip: Foreign body ingestion is an emergency that
often occurs in children or adults with psychiatric disorders or mental retardation. Here, we report the unique
case of a chopstick lodged in the esophagus for 10 mo
in a 50-year-old man. The chopstick was embedded 4
cm into the esophageal wall at both ends. Therefore,
the procedure was performed under intravenous anesthesia. We made a 4-cm long incision, approximately 1
cm in depth in the esophageal mucosa using hot hemostatic forceps. This procedure took approximately 7 h
to perform and an 18-cm long chopstick was removed.
Original sources: Li SX, Li H, Chen T, Xu MD. Endoscopic
retrieval of an 18-cm long chopstick embedded for ten months
post-automutilation in the esophagus of a patient with psychosis. World J Gastrointest Endosc 2014; 6(9): 453-456 Available
from: URL: http://www.wjgnet.com/1948-5190/full/v6/i9/453.
htm DOI: http://dx.doi.org/10.4253/wjge.v6.i9.453

Abstract
Foreign body ingestion is an emergency or acute situation that commonly occurs in children or adults and involves the ingestion of one or more objects. Moreover,
once the discovery of swallowed foreign bodies has
been made, families are typically very anxious to have
the patient see a doctor. If the foreign object becomes
embedded in the digestive tract, it must be removed;
in emergencies, this is done by endoscopy or surgery.
This case report presents the successful endoscopic
retrieval of a chopstick with both sides embedded 4 cm
into the esophageal wall for > 10 mo in a male patient
following automutilation in an attempt to be released
from a psychiatric hospital. Hot hemostatic forceps
were used to open the distal esophageal mucosa in
which the chopstick was embedded. The procedure
was performed under intravenous general anesthesia
and took approximately 7 h.

INTRODUCTION
Ingestion of foreign bodies that lodge in the upper gastrointestinal (GI) tract is a common clinical situation.
Most of these objects pass through the GI tract spontaneously, but some require emergency endoscopic or surgical
removal. Here, we report the first case of a patient with
psychosis who had a chopstick lodged in the esophagus
with both ends embedded in the esophageal wall for >
10 mo. The patient had a 2-mo history of repeated fever
prior to foreign body removal. Ten months previously,
the patient experienced a sudden loss of appetite and displayed repetitive behavior of touching his sternum with
his hand. The patient’s family brought him food daily. He
experienced repeated episodes of emesis and fever for 2

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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mo before the family brought him to the hospital.

while eating may move the chopstick tip in close contact
with the esophageal mucosa. Reactive hyperplasia that
would subsequently occur could embed the chopstick as
a foreign body. In this case, hyperplasia of approximately
4 cm × 2 cm in the esophageal mucosa at both ends of
the chopstick was noted after 10 mo.
The type of foreign body may determine the complications. Our patient was first examined to determine
whether the chopstick had perforated the esophageal
wall; this was suspected as the patient had recurrent fever.
The CT results were important, and helped us determine
that the chopstick perforated only the hyperplastic tissue
and not the esophageal wall.
The type of foreign object differs as well. The commonest types of foreign bodies are endoscopically
removed in a reliable and safe manner by skilled endoscopists, with a high success rate[5]. Chopstick removal is
associated with a high degree of risk; a skilled endoscopist is needed to perform a preoperative assessment and
develop a good treatment plan. Esophageal perforation
may require surgical management. We believe that endoscopic removal of foreign bodies is best done in the
operating room.
In this case, because both ends of the chopstick were
tightly embedded in the esophageal wall membrane, we
suggested that the foreign body should be removed surgically, but the family insisted on gastroscopy. We found
that this would be possible only if one end of the chopstick could be freed. Initially, we needed to determine if
this would be the proximal or distal end. The chopstick
was exposed at the distal end, approximately 22 cm from
the incisors. Only a slight uplift of the esophageal mucosa was visible, and the mucous membrane was not fixed.
Initially, we attempted to cut the esophageal wall which
was wrapped around the distal end of the chopstick using a hook knife, but because the esophageal wall membrane was approximately 1 cm thick, the hook knife was
not sufficient. We then used hot biopsy forceps to make
a vertical incision in the mucosa to free the distal end of
the chopstick. Considering the difficult nature of this
procedure, it took a long time to perform, and there were
concerns that the patient may not tolerate the anesthesia
well. We decided to perform the procedure under intravenous anesthesia. Another key factor in this decision was
cutting the esophageal wall next to the chopstick[6-8].
The ingestion of foreign bodies is one of the most
common endoscopic emergencies in China. However,
compared to the cases reported in other studies, this is a
special case in that the foreign body was a long chopstick
and took us approximately 7 h to complete the procedure. In 2013 (Epub in 2012), we reported the endoscopic management of impacted esophageal foreign bodies and the longest one in this cohort was a 5.5 cm fish
bone[1]. In the recent report by Zhang et al[9], the mean
size of esophageal foreign bodies was less than 2 cm and
the endoscopic procedure time was approximately 4 min.
To date, the case in the present report is the first clinical
report of the longest impacted esophageal foreign body

CASE REPORT
Foreign body ingestion is a commonly encountered clinical problem and emergency endoscopy case. The patient
had swallowed a chopstick following self-mutilation in
an attempt to be released from a psychiatric hospital. He
refused to say why he would not take fluids daily until his
repeated vomiting and fever gradually exacerbated. The
family took him to see a doctor in the GI/Internal Medicine Department of our hospital. Chest computed tomography (CT) revealed the tip of an esophageal foreign
body as well as a bilateral lung infection (Figure 1A and B).
Gastroscopy revealed a chopstick with both ends lodged
4 cm in the esophagus wall (Figure 1C).
The patient’s family chose to have the foreign body
removed by gastroscopy rather than by a surgical procedure. Initially, a snare was used to tentatively remove
the chopstick, however, this attempt failed (Figure 2A).
After that, the bagging around the proximal esophageal
mucosa was cut 22 cm from the incisors. However, the
esophageal mucosa was fixed, and the field of vision was
insufficient. Eventually, the esophageal wall was cut and
wrapped on the far side of the chopstick using a hook
knife. However, because the esophageal wall mucosa was
> 1 cm thick, the hook knife was unable to cut properly.
We cut the tissue using hot hemostatic forceps (Figure
2B), the distal end of the chopstick was freed (Figure 2C)
and then removed by a snare and foreign body clamp.
The full length of the removed chopstick was 18 cm (Figure 2D). The procedure was performed under intravenous anesthesia and took approximately 7 h to perform.
On postoperative day 1, the patient experienced sustainable chest pain and had a maximum body temperature of
38.5  ℃. The patient’s condition gradually improved, and
he was discharged on postoperative day 7.

DISCUSSION
Ingestion of foreign bodies is common in clinical practice[1-3]. However, most foreign body ingestion occurs in
children between 6 mo and 6 years of age; the rate of
foreign body ingestion in adults is lower[4]. In adults, it
occurs more commonly in patients with psychiatric disorders, mental retardation, or impairment caused by alcohol. The vast majority of swallowed foreign bodies are
found and removed in a timely manner by endoscopy or
surgery. This is the first report of ingestion of a foreign
body in a patient with psychosis that remained lodged
in the esophagus for > 10 mo. Because patients do not
like the psychiatric hospital environment, they attempt
self-mutilation in order to go home, according to family
members. An 18-cm long chopstick is difficult to swallow
and would require an external force to enter the esophagus. The distal end of the chopstick may pierce the
esophageal mucosa slightly, but cannot pass through the
cardia easily. The esophageal peristaltic wave that occurs
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A

B

C

Figure 1 A long chopstick embedded in the esophageal wall. A and B: The roentgenograms showing the foreign body in the esophagus (arrow); C: Endoscopy
showing the foreign body in the esophagus.

A

B

C

D

Figure 2 Endoscopic retrieval of the chopstick. A: A snare was tentatively used to remove the chopstick (arrow); B: Hot hemostatic forceps cutting the distal end of
the chopstick in the lower esophagus (arrow); C: The freed distal end of the chopstick; D: The 18 cm chopstick measured by a ruler after removal from the esophagus.

removed by endoscopy. Li et al[6] stated that when foreign
bodies were deeply fixed in the esophageal wall, it was
better to avoid any endoscopic attempts and to resort
to surgery. However, according to our experience, impacted esophageal foreign bodies can be extracted even
when they are fixed in the esophageal wall[1]. Compared
to surgery, endoscopic retrieval is minimally invasive and
economical, especially in patients older than 60 years, although the procedure time can sometimes be long.
In conclusion, we report our experience of retrieving
an 18-cm long chopstick which was lodged 4 cm in the
esophageal wall for > 10 mo. To our knowledge, this is
the first clinical report of this type of retrieval in a single
case.
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Case characteristics

Exacerbated vomiting and fever was described.

Clinical diagnosis

A chest computed tomography (CT) scan revealed the tip of an esophageal
foreign body as well as a bilateral lung infection and gastroscopy revealed a
chopstick with both ends lodged 4 cm in the esophagus wall.

Differential diagnosis

The gastroscopy confirmed a foreign body in the esophagus.

Laboratory diagnosis

Blood tests were performed routinely and no major clues were found.

Imaging diagnosis

A chest CT scan revealed the tip of an esophageal foreign body.

Treatment

Endoscopic retrieval of the chopstick.
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Experiences and lessons

Endoscopy is an effective and minimally invasive treatment for similar cases.

Peer review

This is a very interesting, original case report presenting utility of gastrointestinal endoscopy in diagnosis of psychiatric patient and demonstrating advantage
of collaboration between psychiatrists and other clinicians, in management of
patients with mental disorders. It is important in face of the fact that this collaboration is very often neglected. This paper is well written and endoscopic
procedure is described in detail. The results are clearly presented.
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Endoscopic therapy for esophageal hematoma with blue
rubber bleb nevus syndrome
Mika Takasumi, Takuto Hikichi, Tadayuki Takagi, Masaki Sato, Rei Suzuki, Ko Watanabe, Jun Nakamura,
Mitsuru Sugimoto, Yuichi Waragai, Hitomi Kikuchi, Naoki Konno, Hiroshi Watanabe, Katsutoshi Obara,
Hiromasa Ohira
needle to reduce the pressure within it. Finally, argon
plasma coagulation (APC) was applied to the edge of
the incision. The esophageal hematoma disappeared
seven days later. Two months after the endoscopic
therapy, the esophageal ulcer healed and the
hemangioma did not relapse. This rare case of a large
esophageal hematoma originating from a hemangioma
with BRBNS was treated using a combination of
endoscopic therapy with polidocanol injection, incision,
and APC.
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Core tip: A patient with a large hemorrhagic esophageal
hematoma complicated with blue rubber bleb nevus
syndrome was treated using endoscopic injection
with polidocanol and incision with an injection needle.
The hematoma was then treated with argon plasma
coagulation.
Original sources: Takasumi M, Hikichi T, Takagi T, Sato M,
Suzuki R, Watanabe K, Nakamura J, Sugimoto M, Waragai Y,
Kikuchi H, Konno N, Watanabe H, Obara K, Ohira H. Endoscopic
therapy for esophageal hematoma with blue rubber bleb nevus
syndrome. World J Gastrointest Endosc 2014; 6(12): 630-634
Available from: URL: http://www.wjgnet.com/1948-5190/full/v6/
i12/630.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i12.630

Abstract
A 57-year-old woman previously diagnosed with
blue rubber bleb nevus syndrome (BRBNS) reported
hematemesis. BRBNS is a rare vascular anomaly
syndrome consisting of multifocal hemangiomas of
the skin and gastrointestinal (GI) tract but her GI tract
had never been examined. An upper gastrointestinal
endoscopy revealed a large bleeding esophageal
hematoma positioned between the thoracic esophagus
and the gastric cardia. An endoscopic injection of
polidocanol was used to stop the hematoma from
bleeding. The hematoma was incised using the injection
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INTRODUCTION
Blue rubber bleb nevus syndrome (BRBNS) is a rare
vascular anomaly syndrome consisting of multifocal

725

February 8, 2015|Second Edition|

Takasumi M et al . Esophageal hematoma with BRBNS

hemangiomas of the skin and gastrointestinal (GI)
tract. GI bleeding is a frequent complication that often
presents with anemia as a result of chronic occult blood
loss. Mortality depends on the GI involvement because
it is difficult to treat GI bleeding. The use of endoscopic
treatment of GI bleeding for hemangiomas has been
reported[1,2]. We treated a single case of a large esophageal
hematoma caused by a hemangioma. The treatment
involved endoscopic injection, incision of the hematoma
using an injection needle, and argon plasma coagulation
(APC).

CASE REPORT

Figure 1 Physical examination at admission. The patient had a scar
from the excision of hemangiomas on her right breast and multiple bluish
hemangiomas on her right arm.

A 57-year-old woman was diagnosed with BRBNS
because of skin hemangiomas since teen. However,
her GI tract had never been examined. The patient had
no anemia that suggested occult GI bleeding. She had
no other history and did not take any drugs, including
anti-thrombotics. In July 2011, she was admitted to a
previously attended hospital complaining of hematemesis.
An upper GI endoscopy showed a bleeding esophageal
hematoma from the thoracic esophagus to the gastric
cardia. We treated with total parenteral nutrition and
nothing by mouth before endoscopic treatment, however,
her anemia progressed. She was referred to our hospital
because her hematoma had suspected esophageal or
gastric varices.
A physical examination at admission revealed a
scar on her left breast from hemangioma resection and
multiple bluish hemangiomas on her left arm (Figure 1).
She had a height of 154 cm and a weight of 60 kg. The
patient’s vital signs were stable: blood pressure 120/72
mmHg, heart rate 92 beats per minute, body temperature
36.3  ℃, and SpO2 100% (room air). Laboratory data
showed anemia, with a hemoglobin level of 7.4 g/dL.
However, a mean corpuscular volume 95.6 fl suggested
no chronic bleeding. The patient’s white blood cell count,
liver function, renal function, and electrolyte balance
were normal. The blood urea nitrogen/creatinine ratio
was normal. The D dimer level was high (101.7 µg/mL)
because of hypercoagulation in multiple hemangiomas.
Dynamic computed tomography (CT) revealed an
esophageal hematoma but no marked hemoperfusion
to the hematoma (Figure 2). Upper GI endoscopy
showed a growing esophageal hematoma with oozing
bleeding (Figure 3A and B). The hematoma was large
and bulging, and it was difficult to pass the endoscope
over the hematoma. We inferred that this hematoma
originated from hemangiomas related to BRBNS and
that the hematoma had slow inflow from vessels such
as esophageal varices because it had grown since it was
identified at the other hospital. The patient had no
history of vomiting, abdominal straining after excessive
eating and drinking.
We first used endoscopic injection with polidocanol
(aethoxysclerol; ASKA Pharmaceutical Co. Ltd.) as a
sclerosant for endoscopic injection sclerotherapy (EIS)
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Figure 2 Dynamic computed tomography study. A: Early phase; B: Late
phase. An esophageal hematoma was found, but there was no hemoperfusion
to the hematoma.

for esophageal varices. This agent was used to obstruct
the inflow vessels to the hematoma because it was
dependent on esophageal varices. Twenty-four ml of 1%
polidocanol was injected into the hematoma using a 23
G injection needle (Varixer; TOP Corp., Tokyo, Japan)
(Figure 3C). Ten minutes after polidocanol injection, the
hematoma was incised using the same injection needle
to reduce the pressure within it (Figure 3D). Finally,
argon plasma coagulation (APC: APC300; Amco Corp.,
Tokyo, Japan) was applied to the edge of the incision.
We finished the endoscopic procedure because no active
bleeding or oozing from the hematoma occurred. The
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Figure 3 Endoscopic images of the esophageal hematoma taken before and during endoscopic therapy. A and B: Esophageal hematoma from the thoracic
esophagus to the gastric cardia with oozing bleeding; C: Endoscopic injection sclerotherapy with polidocanol was applied to the hematoma; D: After injection of
polidocanol, the hematoma was incised using an injection needle.

A

B

Figure 4 Endoscopic images after endoscopic therapy. A: Seven days after endoscopic therapy, the hematoma had disappeared; B: Two months after endoscopic
therapy, the esophageal ulcer healed, and the hematoma had not relapsed.

patient received six units of transfused blood. Seven days
after the treatment, upper GI endoscopy showed that the
hematoma had disappeared (Figure 4A). The anemia did
not progress. A liquid diet was started and was increased
gradually to solid food. Ten days after endoscopic
therapy, colonoscopy (CS) and capsule endoscopy (CE)
were performed to check other hemorrhagic lesions and
hemangiomas related to BRBNS in the small intestine
and colon. Although CS revealed no hemangiomas, CE
revealed a bluish lesion that implied the existence of a
hemangioma in the small intestine. Two months after the
endoscopic therapy, the esophageal ulcer healed and the
hemangioma did not relapse (Figure 4B).
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DISCUSSION
BRBNS is a rare disease associated with multiple rubbery
cavernous hemangiomas on the skin and GI tract mucosa.
Bean[3] first described BRBNS with cutaneous and GI
malformations in 1958. The incidence of this syndrome
is very low, and only approximately 200 cases have been
described in the literature [4]. Histologically, BRBNS
hemangiomas correspond to venous malformations.
Vascular malformations are similar to hemangiomas
and consist of abnormal vascular channels lined with a
single layer of dysplastic endothelium. However, these
lesions do not regress the way hemangiomas do. Vascular
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malformations are present at birth and are congenital[5].
They consist of mature endothelial-lined channels
with insufficient surrounding smooth muscle [6]. For
convenience, we use the words “hemangioma” to describe
both vascular malformations and hemangiomas in this
case report. Hemangiomas related to BRBNS have no
malignant potential. However, the most important clinical
concern is the high probability of fatal GI bleeding or
chronic severe anemia[1]. The GI involvement in BRBNS
is typically minimal, circumscribed, and multifocal[6]. The
most common site of bowel involvement in BRBNS is
the small intestine. In the case described in this study,
CE revealed suspected hemangiomas. An upper GI
endoscopy revealed a large intramural hematoma, but no
hemangioma. The exact pathogenesis of the intramural
hematoma in the esophagus is unclear. Intramural
esophageal hematomas are generally characterized by a
hemorrhagic episode that starts within the submucosa of
the esophagus. Vomiting and abdominal straining, prior
endoscopic procedures, and bleeding disorders are the
common predisposing factors[7]. We were unable to prove
that the hematoma had originated from a hemangioma
due to BRBNS because the patient’s GI tract was not
examined. However, we inferred that the large hematoma
was related to the hemangiomas related to BRBNS
because no other trigger such as vomiting or excessive
eating or drinking was found.
EIS has been widely used to treat esophageal
varices. We first considered that the pathology of the
large hematoma was similar to esophageal varices.
Intramural hematoma of the esophagus is reportedly a
rare complication after EIS[8,9]. An intramural hematoma
after EIS is an iatrogenic complication. It is formed
by blood inflow because of faulty EIS. The use of an
incision to treat the intramural hematoma after EIS was
needed to reduce the pressure of the large hematoma
and prevent its growth[9]. Although CT did not reveal
inflow vessels to the hematoma in this case, we inferred
that the hematoma was enlarged by slight and slow
inflow from esophageal vessels. We selected endoscopic
injection using polidocanol before incision to obstruct
the inflow vessels to the hematoma and prevent the risk
of bleeding. The hematoma was then incised using the
same injection needle after confirmation that there was
no bleeding from the pinhole or hematoma growth.
Finally, APC was applied to the edge of the incision to
stop any oozing bleeding that occurred after the incision.
The presence of oozing bleeding after the incision
suggested there was slow inflow to the hematoma. Seven
days after endoscopic treatment of the hematoma, upper
GI endoscopy showed that it had disappeared. The
combination treatment consisting of endoscopic therapy,
polidocanol injection, incision, and APC was effective.
An intramural hematoma of the esophagus might
resolve spontaneously without therapeutic intervention
and have a benign course[8]. However, the hematoma
in this patient expanded and was growing. Symptom
relief was rapid after incision of the hematoma. The
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patient was able to resume eating sooner than might have
been predicted based on prior reports[7-11]. Following
conservative therapy, symptoms usually begin to resolve
36-72 h after treatment and disappear completely in 2-3
wk[8]. The start of oral intake was sooner than previous
cases[9-11]. It was possible for our patient to resume oral
intake three days after the endoscopic incision, although
it took approximately one week with conservative therapy
in other studies[7,8]. In conclusion, a large esophageal
hematoma from a bleeding hemangioma with BRBNS
was treated using endoscopic techniques. It is noteworthy
that an incision of the hematoma prevented its growth.
This method is regarded as applicable not only to
hematoma with BRBNS but also to hematomas with
other GI diseases.
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A 57-year-old woman previously diagnosed with blue rubber bleb nevus
syndrome (BRBNS) reported hematemesis.
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Pathological diagnosis

No histological examination was done in this case.

Treatment

Endoscopic treatment of polidocanol injection was applied, with incision by
injection needle and argon plasma coagulation to the hematoma.

Related reports

The incidence of BRBNS is very low. Approximately 200 cases have been
described in the literature. Moreover, very few cases of intramural hematoma
of the esophagus treated with endoscopy have been reported in the literature.
Their treatment is controversial.

Term explanation

It is noteworthy that an incision of the hematoma prevented its growth. This
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to hematomas with other GI diseases.

Experiences and lessons
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was treated using endoscopic techniques. The article describes novel treatment
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ples showed acute inflammation in the two cecal appendices. So, performing a routine retroperitoneal release
and a complete cecum evaluation during such surgical
procedures is recommended and suggested due to the
possibility of not identifying a second cecal appendix.

Abstract

Original sources: Alves JR, Maranhão IGO, Oliveira PVV. Appendicitis in double cecal appendix: Case report. World J Clin
Cases 2014; 2(8): 391-394 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i8/391.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i8.391

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Appendix; Anatomic variation; Appendicitis;
Appendectomy; General surgery
Core tip: Double cecal appendix is a rare (about 100
cases reported worldwide) anatomical variation often
incidentally diagnosed in the face of inflammation in
the organ. The current paper presents the first case reported in South America. The case is extremely important for the study of this possible anatomical variation
since the lack of a diagnosis in a second cecal appendix
can cause further complications for the patient and the
physician. Moreover, it is associated with the presence
of other anatomical variations, such as intestinal, genitourinary and bone. Such variations will be investigated
in cases of the aforementioned diagnosis.

Double cecal appendix is a rare anatomical variation.
Approximately 100 cases have been reported worldwide. It is usually diagnosed incidentally during emergency appendectomies due to inflammatory processes
in the cecal appendix. Case presentation: male, white,
36 years old, obese, presenting with pain in the lower
abdomen for 24 h followed by nausea, vomiting and
mild fever. He was subjected to additional tests, with
the leukogram showing leukocytosis and abdominal ultrasonography depicting cecal appendix with thickened
wall, locally associated with small quantities of liquid
and intestinal loop obstruction. He underwent laparotomy, revealing acute appendicitis. Another intestinal loop
obstruction was identified next to the ileum, leading to
recognizing another cecal appendix after local dissection. Double appendectomy and segmental iliectomy
were performed although not needed. Results of the
anatomopathological examination of the surgical samWCCR|www.wjgnet.com

INTRODUCTION
Double cecal appendix is a rare anatomical variation,
found in 0.004%[1] to 0.009%[2] of performed appendectomies. Approximately 100 cases of double cecal appendix[3-5] have been described worldwide so far, with no case
reports in South America[2,3,6-37].

CASE REPORT
A male, white, 36 years old, slightly obese [body mass
index (BMI) = 31.1 kg/m2], presented with abdominal
730
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pendix. The first classification was developed in 1936
by Cave[28]. His classification was modified in 1962 by
Wallbridge [29]. Since then, a number of authors have
made some changes to it, leading to the modified classification by Cave-Walbridge, which is now the most widely
used[17,30].
The classification modified by Cave-Wallbridge categorizes double cecal appendix into three types: A, B and C.
Type A is characterized by the presence of two cecal appendices with a common origin in a single cecum. In type
B, two appendices emerge from different cecal origins
from a single cecum. This type is also subdivided into B1
and B2. In subtype B1, the two appendices emerge from
a single cecum, one from each side of the ileocecal valve,
symmetrically. On the other hand, in subtype B2, one of
the appendices is in its usual position and the second one
is located alongside the taenia coli. Finally, type C is characterized by the existence of two caeca, each with a cecal
appendix (Figure 2).
The present reported case describes the occurrence
of a patient with double cecal appendix type B. There are
reports of other rarer forms presenting with anatomic
variations of the cecal appendix, such as the horseshoe
appendix[31] and the triple appendix[32].
The existence of an cecal appendix duplication is
asymptomatic and its diagnosis only comes during investigations on inflammation processes[3,17,33,34]. This is what
happened in our patient’s case. According to clinical data,
he had no complaints related to his cecal appendix duplication until the occurrence of acute appendicitis.
Despite the rarity of anatomical variations in the cecal
appendix, the awareness of them is of great importance
to surgeons. An inadequate surgical evaluation of the
cecum due to unawareness of such variations can leave a
second or third cecal appendix[17,30] unidentified. This may
lead to further reoperations, diagnostic difficulties and
medicolegal problems regarding malpractice because of
the possibility of new inflammation in the remaining appendices[17,30].
For instance, this happened in a child whose cecal
appendix duplication was not identified in the first appendectomy. Five months later, another laparotomy was
needed in order to remove a second appendix which had
also become inflamed[35]. Such a situation is most commonly found in patients with double cecal appendix type
B[30]. It is worth mentioning that there is an increase in
the postoperative morbidity and mortality[17,30] in patients
in whom anatomical variations of the cecal appendix are
not identified.
Finally, the importance of being aware of the association between double or triple cecal appendix and other
anatomical variations, intestinal, genitourinary and osseous, should be highlighted[36,37]. These are most often
associated with duplications of the cecal appendix types
B1 and C[3]. Thus, when two or three cecal appendices are
identified, investigating these other anatomical variations
is recommended[3].
As a final conclusion, although double or triple cecal

Figure 1 A photograph taken during a laparotomy procedure depicting an
inflamed double cecal appendix. Minor (black arrow) and major (green arrow)
inflamed cecal appendix. Surgeon’s hand is on the left side of the picture, holding the proximal segment of the ileum (arrow with white edges).

pain in the lower abdomen for 24 h, followed by nausea,
vomiting and mild fever (axillary temperature = 37.9 ℃).
He was subjected to blood tests that only showed
leukocytosis without left shift. In addition, abdominal
ultrasonography depicted cecal appendix with thickened
wall, locally associated with small quantities of intraabdominal fluid and local obstruction of intestinal loops.
He underwent laparotomy with a McBurney’s
incision. The presence of an inflamed cecal appendix
in its usual position after lysis of adhesions and cecum
release was identified. Another intestinal loop obstruction
was identified near the ileum. After the release of dense
adhesions, it was possible to recognize the presence of a
second cecal appendix, also with an inflammatory aspect
(Figure 1), with its origin along the taenia coli.
A double appendectomy and segmental iliectomy in
the part of the devascularized intestinal loop, resulting
from ileum dissection, was performed in order to provide
the release and excision of the second cecal appendix.
Both appendices showed no sign of perforation despite
the inflammatory aspect, i.e., the occurrence of increased
dimensions, thickened and erythematous wall, associated
with fibrin and local tissue fragility.
The anatomopathological examination of the surgical
samples corroborated the diagnosis of inflammation in
both cecal appendices and resected segment of small
intestine (ileum), with subserosal congestion and acute
fibrinous serositis with eosinophils.
The patient had no postoperative complications and
was discharged on the third day after surgery.

DISCUSSION
Since 1892 after the first case of double cecal appendix[27]
was reported, less than 100 cases have been reported
worldwide[3]. It demonstrates the rarity of such variations
and why the current reported case is the first one to be
described in South America[2,3,6-37].
Over time, some authors have presented classifications to categorize anatomical variations of cecal ap-
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A

B1

B2

Figure 2 Classification modified by Cave-Wallbridge[30],
including type A, subtype B1, subtype B2 and type C.

C

appendices are rare, surgeons must be aware of them and
identify cecal appendix anatomical variations. Such a procedure is recommended when doctors surgically approach
a patient with acute appendicitis. They should perform
a complete cecum evaluation after the retroperitoneal
release in order to avoid further complications. Surgeons
should remember that in the face of such changes, they
will need to investigate the presence of intestinal, genitourinary or bone anatomic variations.

literature.
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herein represents the first PEL-like lymphoma occurring
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Core tip: We report a case of primary effusion lymphoma (PEL)-like lymphoma in an elderly, male inflammatory bowel disease (IBD) patient on 6-mercaptopurine
(6-MP) treatment. This rare lymphoma subtype is
localized to serous body cavities without tumor mass
formation or nodal involvement, and has been previously reported in individuals with hepatitis C virus or
Epstein-Barr virus infection, in patients who underwent organ transplantation, and elderly patients This
novel case in an IBD patient illustrates the importance
of considering PEL-like lymphoma in IBD patients
treated with 6-MP and anti-tumor necrosis factor antibodies who subsequently develop serous body cavity
effusion.

Abstract
A 77-year-old man with inflammatory bowel disease
(IBD) and who was treated with anti-tumor necrosis
factor (TNF), 6-mercaptopurine and corticosteroids,
presented with primary effusion lymphoma-like lymphoma (PEL-like lymphoma) with massive ascites. The
patient’s clinical course was complicated by acute renal insufficiency and hypotension, which led to death
within 2 wk. In general, patients with IBD may have
an increased risk for development of lymphoma, which
is frequently associated with immunosuppressive and/
or anti-TNF antibody therapies. PEL is a rare subset of
lymphoma localized to serous body cavities, lacks tumor mass or nodal involvement, and is associated with
infection by human herpes virus 8 (HHV-8). Primary
neoplastic effusion may also be present in patients
with large B-cell lymphoma without evidence of human
immunodeficiency virus or HHV-8 infections. This type
of lymphoma is classified as PEL-like lymphoma. Both
PEL and PEL-like lymphoma types have been reported
in patients undergoing immunosuppressive therapy,
but to the best of our knowledge, the case described

WCCR|www.wjgnet.com

Original sources: Nussinson E, Shibli F, Shahbari A, Rock W,
Elias M, Elmalah I. Primary effusion lymphoma-like lymphoma
in a patient with inflammatory bowel disease. World J Gastroenterol 2014; 20(3): 857-862 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i3/857.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i3.857

INTRODUCTION
Primary effusion lymphoma (PEL) and PEL-like lymphoma are rare subsets of B cell lymphoma. The infrequent
cases described in the literature have involved immunodeficient individuals [including patients positive for human
immunodeficiency virus (HIV), who underwent transplant,
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or were undergoing immunosuppressive treatment][1,2],
individuals with concomitant infection [including EpsteinBarr virus (EBV)[2-5] or hepatitis C virus (HCV)][2,4-10], cirrhotic[4,6,11] and elderly[4,6,12] individuals. To date however, no
case of these rare lymphomas has involved a patient with
inflammatory bowel disease (IBD).
Since its initial description as a distinct clinical entity in 1996[13], PEL has been classified as a subtype of
lymphoma and characterized as strongly associated with
human herpes virus 8 (HHV-8) infection. In contrast,
the PEL-like lymphoma subtype, first described in 2008,
appears unrelated to HHV-8 infection[1]. Lymphoma is a
recognized complication of IBD, most frequently occurring in the form of diffuse large B cell lymphoma. Yet,
according to cohort population studies it is debatable
whether IBD patients have an increased risk of lymphoma compared with the general population[14-27]. Thiopurine immunosuppressive therapy alone or in combination
with anti-tumor necrosis factor (TNF) antibody has rarely
been associated with the development of lymphoma in
IBD[18-20,26-33]. In young IBD patients, anti-TNF treatment
may be associated with rare forms of T cell lymphoma,
such as hepatosplenic lymphoma and natural killer T cell
lymphoma[34-37].
Herein, we report the occurrence of PEL-like lymphoma in an elderly IBD patient on immunosuppressive therapy. The patient developed massive ascites, fluid
cytology of which showed CD20-, BCL2, and vimentin
positive large lymphocytes consistent with PEL-like lymphoma.

tial diagnosis and treatment of IBD showed no signs of
active endoscopic colitis, although diverticulosis of the
left colon and two small sporadic adenomas of the right
colon were observed, together with normal terminal ileum. Histopathological analysis of current biopsies taken
from the hepatic flexure to the rectum showed chronic
inflammation, crypt abscesses, and multinucleated giant
cells. Two years after the initial diagnosis of IBD (and 1
year before the most recent admission), treatment with
6-mercaptopurine (6-MP; 50 mg/d) was administered.
At the patient’s most recent clinic presentation, physical examination revealed diminished inspiratory breath
sounds on auscultation and increased dullness on percussion of the left lung field. Heart auscultation revealed
a mild systolic murmur in the mitral valve area. The
patient’s abdomen was distended and mildly tender in
the left lower quadrant, with slightly increased peristaltic
sounds. Shifting dullness consistent with moderate ascites was observed. No palpable organomegaly, masses, or
enlarged lymph nodes were detected.
The laboratory test results were as follows: elevated
CRP level (68 mg/dL); decreased hemoglobin level (11.6
g/dL); low hematocrit (34%; normal range: 38.8%50.0%); low white blood cell (WBC) count (2.09 × 103/
μL with 1400 neutrophils/μL; normal range: 3.50-10.50
× 103/μL); normal platelet count (232000/μL; normal
range: 150000-450000/μL); high erythrocyte sedimentation rate (20 mm/h; normal range: 0-17 mm/h); high
creatinine level (1.7 mg/dL; normal range: 0.5-1.1 mg/
dL); low serum protein level (5.02 g/dL; normal range:
6-8 g/dL); and low albumin level (2.7 g/dL; normal
range: 3.4-5.6 g/dL). Serum levels of alkaline phosphatase, glutamic oxaloacetic transaminase, glutamic pyruvic
transaminase, and lactate dehydrogenase were all within
normal range. Serum was negative for EBV (IgM), HCV,
hepatitis B virus (HBV) and HIV antibodies, and positive for cytomegalic virus IgM antibody with high avidity. Serologic tests for Brucella, Mycoplasma, and varicellazoster virus were negative. Carbohydrate antigen (CA)
19-9, carcinoembryonic antigen, and alpha-fetoprotein
levels were within normal range, whereas the CA125 level was high (516 U/mL; normal limit: < 35 U/mL). An
echocardiogram revealed suspicious vegetation on the
mitral valve, although this finding was later determined
to be incorrect. Urine culture identified Enterococcus bacteria and antibiotic therapy (amoxicillin and gentamicin)
was administered.
Over the next two weeks, the patient’s overall condition deteriorated. Increasing amounts of pleural effusion
and massive ascites developed. Chest and abdominal
computed tomography showed bilateral pleural effusion,
ascites and omental infiltration without enlarged masses
or lymph nodes (Figure 1). Doppler ultrasonography of
the portal, hepatic and femoral veins showed normal
flow without venous thrombosis. Ascites fluid analysis yielded the following results: elevated WBC count
(580 × 103/μL; normal limit: < 500 × 103/μL); normal
neutrophils count (30 × 103/μL; normal limit: < 250 ×

Case report
A 77-year-old man with a 3-year history of IBD presented with fever (peak at 39.5 ℃) and dyspnea. The ongoing IBD condition had been originally diagnosed following a sustained bout of severe and frequent bloody
diarrhea. The patient’s medical history included ischemic
heart disease and mitral valve annuloplasty due to mitral
valve thickening with myxomatous changes and significant regurgitation. At the initial admission, the patient’s
serum C-reactive protein (CRP) levels were markedly elevated (78 mg/dL) and the hemoglobin level was slightly
below the normal range (13.1 g/dL; normal: 13.8-17.2
g/dL). Colonoscopy showed active left-sided colitis and diverticulosis, and the colonoscopic biopsies showed chronic
ulcerative colitis.
An initial treatment of 5-aminosalicylate (4 g/d) had
been administered, but the patient showed no response
and oral corticosteroid therapy was initiated and provided good results. However, steroid dependency was
observed. A tuberculin test was normal and serological
tests for hepatitis C antibodies and hepatitis B surface
antigen were negative. Anti-TNF therapy (infliximab)
had then been initiated but produced only a moderate
response and was discontinued after the third dose due
to an allergic reaction and only a moderate response.
A second colonoscopy performed 1 year after the ini-

WCCR|www.wjgnet.com

735

February 8, 2015|Second Edition|

Nussinson E et al . PEL-like lymphoma with IBD

A

500 μm

B

Figure 1 Abdominal computed tomography scan showing marked ascites. No abdominal masses were observed.

103/μL); elevated monocytes count (180 × 103/μL; normal limit: < 9% of WBC); elevated atypical lymphocytes
count (140 × 103/μL; normal value: 0); normal glucose
(86 mg/dL; normal limit: > 50 mg/dL); near normal
total protein level (2.6 g/dL; normal limit: < 2.5 g/dL);
albumin level 1.5 g/dL; high lactate dehydrogenase level
(1260 U/L; normal limit: 0.6 of the serum level); normal
amylase level (26 U/L; normal limit: < 100 U/L); and
normal triglyceride level (16 mg/dL; normal limit: < 200
mg/dL).
Bacterial culturing of ascites fluid provided negative
results for all species tested, and polymerase chain reaction for Mycobacterium tuberculosis was negative. Cytologic
examination of the clear yellow ascites fluid showed
enlarged cells with large nuclei, macronucleoli, and
abundant cytoplasm (Figure 2A). Immunohistochemical
analysis showed negativity for HHV-8 latent nuclear antigen expression. Immunophenotypically, the cells were
positive for CD20 (Figure 2B), BCL-2 and vimentin.
Flow cytometry revealed CD20- and CD19-positive and
CD10-, CD38-, CD56-negative large B cells.
Collectively, these data were consistent with a diagnosis of large B cell lymphoma. After 10 d of admission the
patient developed hypotension with acute renal failure,
which was attributed to the gentamicin treatment. Despite
treatment with intravenous norepinephrine and ascites
fluid drainage with intravenous albumin infusion the renal
failure became aggravated. The patient underwent hemodialysis but succumbed to the lethal disease course at 14 d
after the most recent admission.

500 μm

Figure 2 Cytological analysis of the ascitic fluid. A: Papanicolaou staining showed a few large immunoblastic-like atypical cells with large nuclei and
prominent nucleoli (arrow). Magnification: × 400; B: Immunohistochemistry
staining showed large, CD20-positive lymphoid cells (arrow). Magnification: ×
400.

patients[18,19,29,30]. The standardized incidence ratio (relative to the normal population) for lymphoma in IBD
patients who were prescribed anti-TNF[32] was shown to
be 5.5, and in another study, a 3-fold higher frequency
of lymphoma was found amongst IBD patients given
anti-TNF[30]. However, even with the increased risk of
lymphoma in patients with IBD on thiopurine immunosuppression and anti-TNF therapy, the overall incidence
of lymphoma is low[19,29].
Several cases of drug-induced lymphomas in IBD patients are present in the literature, providing precedence
for the current case of 6-MP-related PEL-like lymphoma.
Indeed, IBD patients over the age of 65 have been characterized as having higher risk of lymphoma due to thiopurine treatment[18,19]. IBD patients under the age of 50
who received thiopurine have shown less frequent rates
of lymphoma, and these cases have been suggested to be
associated with infectious mononucleosis (EBV)[18,19,26,30].
Anti-TNF therapy in adolescent male IBD patients has
also been suggested as associated with development of
the rare hepatosplenic T cell lymphoma[34,36,37]; these T
cell-derived tumors are EBV-negative in IBD patients
and associated with very poor prognosis[19]. In addition,
hepatosplenic T cell lymphoma has been reported as a
rare complication in IBD patients and attributed to longterm thiopurine exposure[36]. Finally, a single case of
infliximab-induced natural killer T cell lymphoma (CD3-,
CD56-, CD30- and EBV-positive) in a young IBD pa-

DISCUSSION
An increased risk of lymphoma in IBD patients has been
reported in several studies[14-20,33,38,39]; in contrast, more
recent studies did not show a significantly increased risk
of lymphoma in IBD patients compared with the general
population[16,17,20-27,38]. Thus, the high risk of lymphoma in
IBD patients compared with the general population is still
debated. However, the use of thiopurine and anti-TNF
alone or in combination is known to be associated with
a 2.6- to 5.28-fold increased risk of lymphoma in IBD
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tient was reported recently[35].
PEL is a relatively rare subtype of B cell lymphoma,
accounting for approximately 0.3% of non-Hodgkin’s
lymphoma in HIV-negative individuals and approximately
4% of non-Hodgkin’s lymphoma in HIV-positive patients.
Generally, PEL develops in HHV-8-positive patients and
may be associated with HIV infection[40]. It is characterized by the involvement of serous body cavities and presents as pleural, peritoneal, and pericardial effusion with
no tumor mass or nodal involvement[2,11]. Its phenotypic
characterization includes negative expression of B celland T cell-associated antigens (such as the classic B-cell
markers CD20 and BCL-2[1,41,42]) and positive expression
of activation markers (such as CD30, CD38 and CD71)
and epithelial membrane antigen and plasma cell markers
(such as CD138)[2,5]. However, immunophenotyping studies have shown that it is represented by a monoclonal B
cell population[42].
HHV-8 and EBV viral infections are considered etiological factors for the development of PEL. Several
possible mechanisms may explain how HHV-8 promotes
oncogenesis in PEL. First, expression of the viral homologue of cyclin D, a latent gene product of the HHV-8
genome in infected cells, can lead to uncontrolled cell division[3]. Second, the HHV-8 encoded protein latency associated nuclear antigen (LANA)-1 exerts its oncogenic
activities by binding to the tumor suppressor protein,
p53[43]. Third, LANA-1 is also known to block the transforming growth factor-beta signaling pathway[44]. Finally,
another HHV-8 encoded protein, LANA-2, is known to
inhibit apoptosis[44].
EBV may also induce B cell proliferation and posttransplantation lymphoproliferative disorder through
the EBV-associated protein latent membrane protein-1,
which causes cell growth and transformation[45,46]. While
EBV-related lymphoma has been described in IBD patients treated with thiopurines[46,47] and the majority of
PEL cases in the literature show evidence of EBV infection, the precise role of this virus in PEL oncogenesis
remains unclear.
According to the World Health Organization, PEL
is only related to HHV-8-positive primary lymphomatous effusion[1]. However, primary neoplastic effusion has
also been demonstrated in cases of Burkitt’s lymphoma
(CD10-positive) and of large B cell lymphoma (HIVnegative and HHV-8-independent)[1]. In the present case,
the lymphomatous effusion cells were found to be devoid
of HHV-8 infection and displayed morphological and immunophenotypic features of large B cell lymphoma, consistent with the diagnosis of PEL-like lymphoma[1,41].
The majority of PEL-like lymphoma cases reported
in the literature mainly involve elderly or immunocompromised patients [1,2,11,40]. Those cases involving immunocompetent patients show a trend of concomitant
HCV or EBV infection (19%-42% of patients)[1,2,5,7-11].
HCV infection may cause PEL-like lymphoma by involvement of the CD81 antigen on the cell surface of B
cells, which binds to HCV and triggers polyclonal B cell
expansion. Subsequent genetic changes may contribute
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to the development of B cell lymphoma; for example,
overexpression of BCL-2 (an anti-apoptotic factor) and
HCV-induced translocation can result in deregulation of
PAX5 gene transcription (which encodes the B cell specific antigen)[4,7-10,48]. However, the present case showed
no evidence of infection with HCV or EBV.
PEL-like lymphoma accounts for 20% of PEL
cases[12]. The definite molecular pathways that underlie
the development of malignant lymphomatous effusion in
PEL-like lymphoma are still unknown, but are probably
similar to those of B cell lymphoma and may include genetic changes such as immunoglobulin and cMYC gene rearrangement (translocations), mutations in the BCL-6 and
P53 genes (pro-apoptotic factor)[2,49-51], and trisomy 8[2,4].
The outcome of HIV-negative, HHV-8-unrelated
PEL-like lymphoma is better (median survival: 6-10 mo;
1-year survival rate: 35%) than that of HIV-positive
PEL (median survival: 4 mo; 1-year survival rate: 17%)[2].
Treatment for PEL includes combination chemotherapy
with cyclophosphamide, doxorubicin, vincristine and
prednisone, to which adjunctive treatment with rituximab
(anti-CD20 antibody) may be added for PEL-like lymphoma to achieve improved outcomes[3,52,53]. Our patient
did not receive chemotherapy because he was critically
ill with hypotension and renal failure at the time of diagnosis, which was established only a few days before his
death.
In conclusion, we have described the first case of
PEL-like lymphoma in an elderly IBD patient on immunosuppressive and biological therapy. We suggest that
PEL-like lymphoma can be considered as an additional
subset of lymphoma that may rarely complicate the
course of IBD treated with immunosuppressive and biologic agents.
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Streptococcus pyogenes

Core tip: Acute phlegmonous gastritis (PG) is a rare
and often fatal condition that is characterized by bacterial infection. Patients with PG can present with abdominal pain, abdominal distension, nausea, vomiting,
fever, and signs of infection. Computed tomography is
useful in the early diagnosis of PG. However, because
of the rarity of this disease, the diagnosis and choice
of appropriate treatment is difficult. Here, we report a
case of acute PG complicated by delayed perforation
during conservative treatment after explorative laparotomy without gastric resection.

Abstract
Here, we report on a case of acute phlegmonous
gastritis (PG) complicated by delayed perforation. A
51-year-old woman presented with severe abdominal
pain and septic shock symptoms. A computed tomography scan showed diffuse thickening of the gastric wall
and distention with peritoneal fluid. Although we did
not find definite evidence of free air on the computed
tomography (CT) scan, the patient’s clinical condition
suggested diffuse peritonitis requiring surgical intervention. Exploratory laparotomy revealed a thickened gastric wall with suppurative intraperitoneal fluid in which
Streptococcus pyogenes grew. There was no evidence
of gastric or duodenal perforation. No further operation
was performed at that time. The patient was conservatively treated with antibiotics and proton pump inhibitor, and her condition improved. However, she experienced abdominal and flank pain again on postoperative
day 10. CT and esophagogastroduodenoscopy showed
a large gastric ulcer with perforation. Unfortunately,
although the CT showed further improvement in the
thickening of the stomach and the mucosal defect, the
patient’s condition did not recover until a week later,
and an esophagogastroduodenoscopy taken on postoperative day 30 showed suspected gastric submucosal
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INTRODUCTION
Phlegmonous gastritis (PG) is a rare and often fatal disease that is characterized by bacterial infection of the
stomach. Patients present with abdominal pain, nausea,
vomiting, fever, and signs of infection. The most common pathogens related to PG are members of the Streptococcus species. Streptococcus accounts for approximately
68% to 75% of all PG cases[1,2]. Although the pathogenesis is not completely known, predisposing factors, such
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as mucosal injury, immunocompromise, alcohol use, and
a history of gastritis have been hypothesized as being
important factors[2-4]. However, approximately 50% of
the patients who develop PG were previously healthy. Because of its rarity, the proper treatment of PG is not precisely known; therefore, treatment decisions are difficult.
We present a case of acute PG complicated by delayed
perforation resulting from unsuccessful conservative
treatment.

A

B

CASE REPORT
A previously healthy 51-year-old woman was brought to
the emergency room. She presented with severe abdominal pain and vomiting. There was no history of alcoholism or other diseases. One day prior to admission, she
vomited and experienced upper abdominal pain after dinner; as a result, she visited another hospital. She was diagnosed with usual gastritis and underwent treatment with
an H2 blocker. Although she took a pill, the symptoms
worsened. Upon examination, the bowel sounds were
hypoactive, the diffuse abdomen was tender to palpation,
and there was muscle guarding. Her blood pressure was
70/40 mmHg, her heart rate was 122 beats per minute,
and her body temperature 36.2  ℃.
The patient’s laboratory results upon admission were
as follows: white blood cell count (WBC), 2.9 × 103/μL
(normal, 4-10 × 103/μL), with 92.6% segmented neutrophils (50%-70%); hemoglobin, 14.3 g/dL (12-16 g/dL);
platelet count, 308 × 103/μL (150-400 × 103/μL); aspartate transaminase, 25 U/L (about 40 U/L); alanine
transaminase, 18 U/L (about 40 U/L); amylase, 85 U/L
(25-125 U/L); and C-reactive protein, 26.03 mg/dL
(about 0.3 mg/dL).
Computed tomography (CT) revealed a diffusely
distended and thickened whole stomach with intraperitoneal fluid. Compared with a CT scan performed earlier
at another hospital, gastric distention and wall thickening
had aggravated remarkably (Figure 1). Although we did
not find definite evidence of free air on the CT scan,
the patient’s clinical condition suggested diffuse peritonitis requiring surgical intervention. Our preoperative
diagnosis was peritonitis with septic shock. We could
not exclude bowel perforation, including gastric wall
perforation. We suspected that the cause of the gastric
distension was inflammation caused by a hidden, sealed
gastric perforation. Because her situation was emergent,
the patient underwent aggressive fluid resuscitation and
was administered broad-spectrum antibiotics. She was
taken to the operating room for an explorative laparotomy without other examinations, such as diagnostic
endoscopy. Upon exploration, the stomach was abnormally edematous and appeared pale. The surface of the
stomach was covered with whitish fibrinous exudates.
The intraperitoneal cavity was filled with large amounts
of turbid, straw-colored fluid. The peritoneal fluid was
sampled for microbial culture analysis. There was no evidence of gastric or duodenal perforation. The remaining
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Figure 1 Thickening of the stomach wall was aggravated on abdominal
computed tomography. The diameter of the thickened antrum wall increased
from 1.7 to 4.0 cm over a 20 h period. A: A computed tomography (CT) reconstruction image taken at another hospital approximately 20 h earlier; B: An initial
CT reconstruction image taken at our hospital.

A

B

Figure 2 Computed tomography reconstructed images. A: The computed
tomography (CT) showed a focal mucosal defect at the lesser curvature side
of the body (white arrow), POD 9; B: CT revealed improvement in the state of
thickening and fluid collection at the submucosal layer of the gastric body and
antrum, POD 29. POD: Postoperative day.

bowel appeared normal upon inspection. Massive irrigation was performed, and Jackson-Pratt drains were inserted. No further operation was performed at that time.
The patient was admitted to the intensive care unit for
management.
For the initial 48 h, the patient received intensive support with a cardiac dose of epinephrine, norepinephrine,
and fluid to treat septic shock. Although the neutropenia
worsened during first 12 postoperative hours, it normalized by postoperative day (POD) 2. After 2 d in the intensive care unit, the patient remained in the general ward
for an additional 40 d. She was administered intravenous
moxifloxacin for 10 d and piperacillin/tazobactam for
18 d. We prescribed an H2 blocker and administered it
with a proton pump inhibitor. Streptococcus pyogens grew
from the peritoneal fluid culture. At POD 4, with parenteral nutrition support, the patient started to drink sips
of water. After a few days, she was able to consume a
liquid diet. Because the patient complained of mild to
moderate left flank pain, we performed a CT scan and
laboratory tests on POD 9 (Figure 2 and Table 1). The
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DISCUSSION

Table 1 Laboratory values
Upon
Postoperative POD
admission
2
WBC
(4.0 × 103-10.0 × 103/μL)
Hemoglobin
(12-16 g/μL)
Platelets
(150 × 103-350 × 103/μL)
Segmented neutrophils
(40%-74%)
Prothrombin time (INR)
AST (about 40 U/L)
ALT (about 40 U/L)
Amylase (25-125 U/L)
CRP (about 0.3 mg/μL)

2060

520

13.7

13.9

12.6

299

169

94

92
1.1
25
18
85
26

10290 14340 5980

95.2
1.3
104
65
124
18.9

Acute phlegmonous gastritis is a rare and potentially
fatal condition. It is an acute infection of the stomach
wall, submucosa, and muscularis propria by pyogenic
bacteria[5-9]. The etiology of PG is unclear. Predisposing
factors, such as alcoholism, mucosal injury, immunocompromise, acquired immune deficiency syndrome, gastric
hemorrhage, pregnancy, neutropenia after chemotherapy,
and endoscopic procedure have been reported[6,8,10-13].
Our patient was healthy and had no predisposing factors.
The clinical presentation of PG is nonspecific. The
symptoms include epigastric pain, nausea, vomiting, and
less often, diarrhea and fever. The usual presentation is
severe epigastric pain. Sepsis and multiple organ failure
have been frequently reported[4,14]. The onset of PG is
usually rapid[11]. Moreover, the disease’s progression is
rapid. PG may follow a rapidly fulminating course, with
rapid onset, marked toxemia, and early peripheral circulatory collapse[15]. In our case, thickening of the gastric wall
was rapidly aggravated for only a day.
PG can be diagnosed by endoscopy, endoscopic ultrasound, and CT scan[15-18]. Although an accurate diagnosis
is difficult using examination tools alone, it is possible
after appropriate clinical correlation. Because PG is extremely rare and has an atypical presentation, a clinician
can misdiagnose it despite performing medical examinations, including CT. Our patient was not administered
antibiotics at the other hospitals she first visited; instead,
she received a diagnosis of usual gastritis.
PG pathogens are identified from cultures of the
peritoneal fluid, gastric aspirates or tissue. Hemolytic
streptococcus is the most frequently found organism.
Pneumococci, staphylococci, Proteus vulgaris, Escherichia
coli, Clostridium welchii, and Bacteroides subtilis are also
found[6,15]. PG resulted in the deaths of 41% of the PG
patients reviewed, with Streptococcus found in 53.3% of the
patients who died. Streptococcus was not only the major
organism identified but also the most common organism
associated with a fatal outcome[6].
The optimal treatment for PG is controversial. Starr et
al[19] reported that the overall mortality rate was 48% after
1945 (when antibiotics became available). Seventy-five
percent of the patients died after subtotal gastrectomy,
and there was a 50% mortality rate for the patients who
were treated with antibiotics only. Kim et al[6] reviewed
36 PG cases from 1975 to 2003. They reported that the
mortality rate for patients with surgical resection was
20%, compared with 50% in patients who were treated
medically. The mortality rate for localized disease was
10% compared with 54% in patients with diffuse disease.
In a review of the 9 PG cases in Korea from 1980 to
2011, Kim et al[20] noted that the mortality rate for patients undergoing surgery was 67%; for patients treated
medically, it was 0%. Starr et al[19] recommended treatment
options. Subtotal gastrectomy is feasible for the chronic
form of PG, and early recognition and prompt intensive supportive management are available for the acute

POD POD
9
24

1.1
53
45
29

13.1 10.1
423

344

85 74.8

57
57
220
6.1

1.1
33
33
155
7.5

POD: Postoperative day; WBC: White blood cell; AST: Aspartate
transaminase; ALT: Alanine transaminase; CRP: C-reactive protein.

CT scan revealed improved thickening of the gastric wall,
but the lesser curvature of the stomach exhibited focal
non-enhanced mucosal lesions. This lesion suggested a
suspicious focal wall disruption, but no free air was observed. The patient was treated with parenteral nutrition
support. Because we provided parenteral nutrition and
regular nutritional status assessments were performed,
the patient’s nutritional status was well maintained. On
POD 23, the patient underwent an esophagogastroduodenoscopy (EGD) that revealed a large gastric ulcer and
a suspicious perforation site on the high body posterior
wall of the stomach (Figure 3). However, because there
was no definite evidence of free perforation and the perforated site was covered with fibrotic tissue, we decided
to wait until the perforation site healed naturally. Unfortunately, although the CT showed further improvement
in the thickening of the stomach and the mucosal defect,
the patient’s condition did not recover until a week later,
and an EGD taken on POD 30 showed suspected gastric
submucosal dissection (Figures 2 and 3). We decided to
perform a second operation. The gastrectomy revealed
that there was no wall dissection, but a thin fibrotic tissue covering a 1.5 cm perforation was found on the high
body of the stomach. This perforation site was consistent
with prior CT findings. General edema and focal fragile tissue of the wall were also revealed. Because of the
gastric wall findings, a total gastrectomy and Roux-en-Y
anastomosis were performed.
Gross examination of the specimen revealed a serosal
perforated area with diffuse exudative materials. The mucosal surfaces showed a multifocal ulceration and diffuse
red-brown discoloration with marked edematous change.
Microscopic examination revealed ulceration with necrosis and acute and chronic inflammatory infiltrate from
the mucosa to the serosa.
Postoperatively, the patient recovered without complications and was discharged on POD 10 following the
second operation. She resumed her regular diet and no
longer required antibiotics.
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A

B

Figure 3 Esophagogastroduodenoscopy. A: A large ulceration was detected (left), and perforation was suspected (right, black arrow), postoperative day 23; B:
Submucosal dissection was suspected (left). Magnified image of the area of suspected dissection (right).

form of PG. More recently, total gastrectomy has not
been recommended in septic conditions because of high
morbidity and mortality, and localized resections are recommended when possible[4,11]. Resection of the stomach
is mainly indicated for complications, including perforation. If operative exploration is undertaken, meticulous
evaluation should be performed to exclude a perforation.
Endoscopic insufflations should be considered when
possible[1]. The extent and progress of the disease may
be a key determination of successful survival and proper
treatment choices. As in our case, delayed perforation of
the stomach can occur with the diffuse form. The extent
of the disease is predictable with CT. CT will reveal a
thickened and hypodense gastric wall. Additionally, CT
will reveal low-density areas showing peripheral rim enhancement, which is indicative of intramural abscess[6,21].
Therefore, if diffuse and advanced disease is suspected,
resection of the stomach can be considered even when
there is no perforation upon exploration. Additionally,
if the clinical presentation worsens during conservative
management, early evaluation, including CT or EGD,
should be performed.
In conclusion, we report a case of acute PG complicated by delayed perforation. PG is a rare and challenging
condition. However, proper and successful treatment and
survival is possible when it is diagnosed early. We believe
that performing early EGD and CT is helpful for both
early diagnosis and detecting complications. Additionally,
the key to selecting the proper treatment for PG is to
precisely predict the extent of the disease.
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Case characteristics

A 51-year-old woman presented with severe abdominal pain and signs of septic
shock.

Clinical diagnosis

Diffuse and severe abdominal tenderness and muscle guarding with hypotension.

Differential diagnosis

Gastric perforation, bowel perforation and severe gastritis with infection.

Laboratory diagnosis

WBC, 2.9 × 103/μL (normal: 4-10 × 103/μL), with 92.6% segmented neutrophils
(50%-70%); platelet count, 308 × 103/μL (150-400 × 103/μL); CRP, 26.03 mg/dL
(about 0.3 mg/dL); and liver function tests were within the normal limits.

Imaging diagnosis

Computed tomography (CT) showed diffuse thickening of the gastric wall and
severe distention with peritoneal fluid.

Pathologic diagnosis

Microscopic examination revealed ulceration with necrosis and acute and
chronic inflammatory infiltrate from the mucosa to the serosa.

Treatment

The patient was treated with total gastrectomy because of delayed complications.

Related reports

Acute phlegmonous gastritis is a rare condition. It is an acute infection of the
stomach wall, submucosa, and muscularis propria with pyogenic bacteria. The
etiology of phlegmonous gastritis (PG) is unclear. Predisposing factors, such as
alcoholism, mucosal injury, immunocompromise, acquired immune deficiency
syndrome (AIDS), gastric hemorrhage, pregnancy, neutropenia after chemotherapy, and endoscopic procedure have been reported.

Term explanation

Acute phlegmonous gastritis is an acute infection of the stomach wall.

Experiences and lessons

This study reports a case of acute PG complicated by delayed perforation. We
believe that performing early esophagogastroduodenoscopy and CT is helpful
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for both early diagnosis and detecting complications. Additionally, the precise
prediction of the extent of the disease is the key to selecting the proper treatment.
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Because this is a rare disease, a case report is interesting. Proper evaluation
and precise prediction of the extent of the disease is the key for successful
treatment and survival.
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Core tip: Ischemic colitis following colonoscopy is rare
and is predominantly involved at the sigmoid colon and
splenic flexure. However, our two cases were found
on the right side of the colon after a routine screening colonoscopy in patients without risk factors for
ischemia. We believe these cases are interesting and
instructive for gastroenterologists.
Original sources: Lee SO, Kim SH, Jung SH, Park CW, Lee
MJ, Lee JA, Koo HC, Kim A, Han HY, Kang DW. Colonoscopyinduced ischemic colitis in patients without risk factors. World J
Gastroenterol 2014; 20(13): 3698-3702 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i13/3698.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i13.3698

INTRODUCTION
Ischemic colitis is the most common form of intestinal
ischemia and accounts for 1 in 1000 hospitalizations[1]. Although more frequent in the elderly, younger patients may
also be affected[2]. Clinically, ischemic colitis manifests as a
spectrum of injuries from transient self-limited ischemia
involving the mucosa and submucosa, which has a good
prognosis, to acute fulminant ischemia with transluminal
infarction, which may progress to necrosis and death.
Colon ischemia was first described as being caused by the
ligation of the inferior mesenteric artery during aortic
reconstruction or colon resection[3,4], but it is now recognized to have many potential causes. Common predisposing conditions for ischemic colitis are major vascular
occlusion, small vessel disorder, shock, some medications,
colonic obstructions and hematologic disorders. However,
very few cases have been reported following endoscopic
examinations thus far[5,6]. Here, we present two cases of
ischemic colitis following a routine screening colonoscopy

Abstract
Ischemic colitis is the most common form of intestinal
ischemia. It is a condition that is commonly seen in
the elderly and among individuals with risk factors for
ischemia. Common predisposing conditions for ischemic
colitis are major vascular occlusion, small vessel disorder, shock, some medications, colonic obstructions and
hematologic disorders. Ischemic colitis following colonoscopy is rare. Here, we report two cases of ischemic
colitis after a routine screening colonoscopy in patients
without risk factors for ischemia.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Case 1 findings. A: Initial colonoscopic findings, Normal colonoscopic findings in ascending colon; B, C Follow up colonoscopic findings; B: The results
showed severe petechial hemorrhages with edematous mucosal inflammation in the ascending colon; C: The results showed longitudinal ulcers and hemorrhages in
the ascending colon; D: Microscopic findings of affected ascending colon (H and E stain, × 100). Biopsy was compatible with the findings of ischemic colitis, showing
erosions and hemorrhages; E: Abdominal computed tomography findings, the results shows diffuse wall thickening of the ascending colon and fluid collection around
the ascending colon; F: Follow up colonoscopic findings in 6 mo, the results showed totally normal colonoscopic findings in the ascending colon.

in young patients with no risk factors.

abdomen was soft to palpation, with some tenderness on
the right lower quadrant but no sign of peritonitis. The
initial laboratory data showed elevated WBC 14.0 k/μL,
but all other levels were normal, including HGB 13.2
g/dL and CRP 0.15 mg/dL. Stool cultures were negative,
as was the hypercoagulable work-up. We believed minor
bleeding had occurred at the biopsy site, but the bleeding
quickly stopped. Therefore, we closely observed her conditions and vital signs with bowel rest, intravenous fluids
and empirical antibiotics. Despite these measures, her
abdominal pain and hematochezia persisted. On the next
day, another colonoscopy showed severe submucosal
hemorrhages with mucosal edema and longitudinal ulcers
in the ascending colon (Figure 1B and C). The biopsy was
compatible with findings of ischemic colitis and showed
erosions and hemorrhages (Figure 1D). The possibility
of bleeding from the forcep biopsy site was excluded by
a complete colonoscopic examination. Abdominal com-

CASE REPORT
Case 1
A 47-year-old woman presented to the emergency room
complaining of abdominal pain with hematochezia 7
h after a routine screening colonoscopy in the primary
clinic. She had no history of coagulopathy or embolic
risk factors and a body mass index (BMI) of 22.3 kg/m2.
The screening colonoscopic findings were normal (Figure
1A) except for a single colonic polyp in the transverse
colon, which was removed by a forceps biopsy. The patient was prepared for the colonoscopy with a 4 L splitdose of polyethylene glycol, and the procedure itself had
been uneventful with insufflations of room air during 13’
36”. On admission, her initial blood pressure was 130/80
mmHg, and her heart rate was 70 beats per minute. Her
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Figure 2 Case 2 findings. A: The results showed diffuse edematous mucosal inflammations, submucosal hemorrhages, erosions, ulcers and friability; B: The results
showed longitudinal ulcers and hemorrhages; C, D: Abdominal computed tomography findings. The results shows submucosal edematous changes and decreased
enhancement of thickened colonic wall from the ascending colon to the distal transverse colon.

puted tomography (CT) scans showed diffuse wall thickening of the ascending colon and fluid collection around
the ascending colon (Figure 1E). The patient was managed supportively and resumed her diet on the 5th hospital day. She recovered uneventfully and was discharged on
the 9th hospital day without complications. We performed
a follow up colonoscopy after 6 mo and observed totally
normal colonoscopic findings (Figure 1F).

showed diffuse edematous mucosal inflammations, submucosal hemorrhages, erosions and longitudinal ulcers
with friability in the distal transverse colon and proximal
sigmoid colon (Figure 2A and B). Abdomen CT scans
showed submucosal edematous changes and decreased
enhancement of thickened colonic wall from the ascending colon to the distal transverse colon (Figure 2C and D).
The patient was also treated supportively with bowel rest,
intravenous fluids and empirical antibiotics. He recovered
without complications and was discharged on the 9th hospital day. We followed up in the outpatient department,
and he complained of no symptoms.

Case 2
A 40-year-old man presented to the emergency room
complaining of hematochezia with diffuse abdominal
pain 18 hours after a routine screening colonoscopy in
the primary clinic. He had no history of coagulopathy
or embolic risk factors and a BMI of 19.8 kg/m2. The
screening colonoscopic findings were normal. The patient was prepared for the colonoscopy with a 4 L splitdose of polyethylene glycol, and the procedure itself had
been uneventful with insufflations of room air during
15’20”. On admission, his blood pressure was 130/80
mm/Hg, and his heart rate was 75 beats per minute. His
abdomen was soft to palpation with moderate tenderness
on the whole abdomen; however, there was no sign of
peritonitis. The initial laboratory data showed an elevated
WBC 17.43 k/μL and CRP 1.61 mg/dL, but all other
data were normal, including HGB 14.8 g/dL. The stool
cultures were negative, and a hypercoagulable work-up
was not performed. We decided to perform a colonoscopy, but not above the distal transverse colon due to the
patient’s pain and very friable colonic mucosa. Therefore,
no biopsies were performed either. The colonoscopy
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DISCUSSION
Ischemic colitis is the most common form of intestinal
ischemia. Although the incidence of ischemic colitis
is increased in the elderly and among those with many
with risk factors for vascular disease, an index lesion on
angiography is unusual[2]. When present, abnormalities
may include the narrowing of the small vessels and tortuosity of the long colic arteries[7]. Rather than a specific
vascular lesion, there appears to be an acute, self-limited
compromise in intestinal blood flow, which is inadequate
for meeting the metabolic demands of the colon[8]. The
colon is predisposed to ischemia by its relatively low
blood flow compared with the rest of the gastrointestinal tract[9,10]. Experimental distension has been found
to increase intraluminal pressure, reduce total blood and
reduce the arteriovenous oxygen gradient in the colonic
wall[11]. This most likely resembles the mechanism for the
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rare occurrence of ischemic colitis during colonoscopy
or barium enema[6,12]. There are numerous conditions that
predispose patients to ischemic colitis. The most common
mechanism is hypotension from sepsis or impaired left
ventricular function and hypovolemia from dehydration or
hemorrhage, producing a compromise in systemic perfusion and triggering a reflex mesenteric vasoconstriction[2].
Numerous medications may produce colonic ischemia by
a similar mechanism. The most common drugs are antihypertensive agents, diuretics, non-steroidal anti-inflammatory drugs, digoxin, oral contraceptives, pseudoephedrine,
cocaine and alosetron[2]. Predisposing factors for colonic
ischemia in young adults include vasculitis, abdominal
surgery, use of cocaine, oral contraceptive pills and nonsteroidal anti-inflammatory drugs, hypercoagulable states,
colonic obstruction and marathon running[13]. None of
these risk factors were present in our cases.
Most patients present with the acute onset of mild,
crampy abdominal pain and tenderness over the affected
bowel. Within 24 h, there is usually passage of bright red
or maroon blood often mixed with stool. Usually blood
loss is minimal, without hemodynamic deterioration or
the need for transfusion[2,9].
Any part of the colon may be affected, but (different pont size) the left colon is the predominant location
in approximately 75% of patients[10]. Splenic flexure may
be the most common site, as it is involved in one-quarter
of patients[10], and isolated right colon ischemia occurs in
approximately 10% of cases[13]. Because the rectosigmoid
junction and splenic flexure may be vulnerable in systemic
low-flow states due to the watershed area called Sudeck’s
point, where the sigmoidal artery meets the superior colic
artery, and Griffith’s point, where the mid-colic artery
meets the left colic artery[14]. In our two cases, right colon
ischemia developed. This incidence may be explained by
the potentially increased vulnerability of the right colon
to a systemic low-flow state, as the marginal artery of
Drummond is poorly developed at this location in 50%
of the population[15].
The diagnosis of ischemic colitis depends on characteristic findings in the appropriate clinical setting. Laboratory markers for ischemia, such as serum lactate, lactate
dehydrogenase, alkaline phosphatase and metabolic
acidosis, may be present, but they are uncommon. Plain
abdominal films are insensitive and nonspecific, but they
are important when excluding other disorders. A barium
enema may show findings suggestive of ischemic colitis,
such as thumbprinting, but this procedure is nonspecific
and is present in many other infective or inflammatory
colitis[16]. Abdominal computed tomography may show
suggestive findings of ischemic colitis in up to 89% of
patients. The most common finding is segmental circumferential wall thickening of affected colon[2].
Colonoscopy has largely supplanted the barium enema
as the diagnostic modality of choice because of its higher
sensitivity for detecting mucosal changes and its ability to
obtain biopsy specimens if necessary. However, as there
are no specific endoscopic findings for ischemic colitis, the
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clinical situations must be considered. Findings that favor
ischemic colitis rather than inflammatory bowel disease
are in segmental areas of injury, abrupt transition between
normal and affected mucosa, rectal sparing and rapid resolution of mucosal changes on serial colonoscopy[2].
Treatment varies with the severity of the ischemia. In
the absence of gangrene or perforation, supportive care
is sufficient. Patients need bowel rest, intravenous fluid
and often empirical broad-spectrum antibiotics to minimize bacterial translocation and sepsis.
Ischemic colitis following colonoscopy is comparatively rare. There have been 5 domestic cases of ischemic
colitis after colonoscopy[14]. However, relatively young
patients with no risk factors or those who prepare their
bowels with polyethylene glycol was first noticed in this
report. The causes of developing ischemic colitis following
colonoscopy are damage to microvasculatures, mechanical
compression, increased intraluminal pressure and hyperextension[17]. If the colonic intraluminal pressure rises up
to 30-40 mmHg, reversible circulatory compromises may
occur; however, if the intraluminal pressure rises above 50
mmHg, irreversible damages may occur[18]. In these cases,
approximately 15 min encompassed the whole colonoscopic procedure, and no hyperextension or hyperinflation
were performed. Ischemic colitis as a complication of
colonoscopy is rare, but the incidence can increase when a
prior history of intra-abdominal surgery, tortuous colon,
longer procedure time or other risk factors of ischemia is
present. Thus, we need to pay more attention to reducing
colonoscopic procedure time, hyperinflation and hyperextension. Further, we should check the risk factors for
ischemia and supply sufficient fluid to prevent the risk of
ischemia before bowel preparation.
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Case characteristics

A 47-year-old woman and 40-year-old man without prior medical history presented with abdominal pain with hematochezia.

Clinical diagnosis

Their abdomen were soft to palpation, with tenderness on right lower quadrant
(case 1) and whole abdomen (case 2) but no sign of peritonitis.

Differential diagnosis

Infectious colitis, Inflammatory bowel disease, Diverticulitis, Colon cancer.

Laboratory diagnosis

In the case 1, WBC 14.0 k/μL; HGB 13.2 g/dL; CRP 0.15 mg/dL and In case 2,
WBC 17.43 k/μL; HGB 14.8 g/dL ; CRP 1.61 mg/dL; stool cultures were negative.

Imaging diagnosis

Abdominal computed tomography scans showed diffuse wall thickening of ascending colon and fluid collection around ascending colon (case 1) and submucosal edematous changes and decreased enhancement of thickened colonic
wall from ascending colon to distal transverse colon (case 2).

Pathological diagnosis

Colonoscopic biopsy in case 1 was compatible with findings of ischemic colitis,
showing erosions and hemorrhages.

Treatment

The patients were treated supportively with bowel rest, intravenous fluids and
empirical antibiotics.

Related reports

It is unclear how colonoscopy induces ischemic colitis and our cases have right
sided ischemic colitis and they do not have ischemic risk factors.
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Peer review
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Core tip: Mesalamine suppository, a kind of newly designed
5-aminosalicylic acid formulations, is considered safe
and effective and is widely used in the treatment of
distal ulcerative colitis. Few cases concerning its side
effect of hypersensitivity have been reported. Herein,
we report a case of ulcerative colitis flare induced by
mesalamine suppository hypersensitivity in an attempt
to improve our understandings of the rare side effect of
mesalamine suppositories.
Original sources: Ding H, Liu XC, Mei Q, Xu JM, Hu XY, Hu
J. Ulcerative colitis flair induced by mesalamine suppositories
hypersensitivity. World J Gastroenterol 2014; 20(13): 3716-3718
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i13/3716.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i13.3716

Abstract
Mesalamine suppositories have been used widely for
the treatment of distal ulcerative colitis and considered
to be safer than systemic administration for its limited
systemic absorption. However, previous studies have
shown that mesalamine suppository occasionally causes
severe hypersensitivity reactions including fever, rashes,
colitis exacerbation and acute eosinophilic pneumonia.
Here we present a 25-year-old woman with ulcerative
colitis with bloody diarrhea accompanied by abdominal
pain and fever which were aggravated after introduction of mesalamine suppositories. In light of symptom
exacerbation of ulcerative colitis, increased inflammatory injury of colon mucosa shown by colonoscopy and
elevated peripheral eosinophil count after mesalamine
suppositories administration, and the Naranjo algorithm
score of 10, the possibility of hypersensitivity reaction
to mesalamine suppositories should be considered,
warning us to be aware of this potential reaction after
administration of mesalamine formulations even if it is
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INTRODUCTION
Mesalamine suppository is a kind of newly designed
5-aminosalicylic acid formulations, it is supposed to be
safe for its limited systemic absorption and lack of sulphapyridine moiety that has been implicated in many
of the adverse reactions associated with sulfasalazine
(SASP)[1], thus is widely used in the treatment of distal
ulcerative colitis (UC). Hypersensitivity to mesalamine
suppositories is very rare, there are only 3 cases documented worldwide so far. Here, we present a first case of
symptomatic exacerbation of UC induced by mesalamine
suppositories in China.
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studies were negative for infection. A proctosigmoidoscopy revealed diffuse erythema, edema, shallow ulcers
and contact hemorrhage with purulent exudate beyond
the view of scope, mesalamine suppositories were immediately discontinued and a 5-d steroid treatment was
administered. The patient had remained symptomatic
(bloody purulent diarrhea and fever), a rescue therapy
of infliximab or cyclosporine A was proposed, but she
refused it for her poor economic condition and severe
illness at that time. She had to accept surgery eventually
which removed the whole colon and the upper part of
rectum. Postoperative pathology showed chronic inflammation cell infiltration with local ulceration and scattered
distribution of eosinophils. For her persistent rectal irritation symptoms, a mesalamine suppository was prescribed,
resulting in the recurrent bloody stool, abdominal pain
and fever which were improved as soon as mesalamine
suppository was discontinued, thus by an unintentional
repeated medication, her intolerance of mesalamine suppositories was confirmed objectively.

CASE REPORT
A 25-year-old woman experienced abdominal discomfort
and diarrhea (3-5 per day) with no blood or purulence 8
months ago. Because of continuous bloody stools (1-2 per
day) accompanied with crampy abdominal pain for 2 mo,
she presented to the local health clinic where a pancolonoscopy was obtained which revealed erythema, edema,
and shallow ulcers in rectum, she was diagnosed with
UC of proctitis and treated with SASP 0.5 g tid for 20 d
which seemed to aggravate bloody diarrhea (7-8 per day
containing purulence), abdominal pain and high fever (up
to 39 ℃) and generalized erythematous rashes. She was
immediately admitted to the gastroenterology department
of a local hospital, symptoms were improved with reduction of bloody purulent diarrhea (1-2 per day with reduced
blood) and partial regression of skin lesions by comprehensive treatment including hydrocortisone, the patient
then was referred to our hospital for further treatment.
On admission, physical examination revealed high
temperature (37.8 ℃) and erythematous rashes all over
the body with partial desquamation, a repeat pancolonoscopy confirmed previous endoscopic findings, laboratory
examinations showed abnormal liver biochemical changes
[alanine aminotransferase (ALT) 245 U/L, normal range:
5-40 U/L; aspartate aminotransferase (AST) 336 U/L,
normal range: 8-40 U/L; alkaline phosphatase (ALP)
216 U/L, normal range: 40-150 U/L; gamma glutamyl
transferase (GGT) 217 U/L, normal range: 0-50 U/L;
lactate dehydrogenase (LDH) 806 U/L, normal range:
109-245 U/L]. Hepatitis serology was negative. C-reactive
protein (CRP) (4.96 mg/L, normal range: 0-3 mg/L) and
erythrocyte sedimentation rate (ESR) (23 mmHg, normal
range: 0-20 mmHg) were slightly elevated. Peripheral
white blood cell count (14.97 × 103/μL, normal range:
3.69-9.16 × 103/μL) and neutrophil count (8.35 × 103/
3
μL, normal range: 2.0-7.5 × 10 /μL) was significantly elevated, and hemoglobin was decreased slightly (9.8 g/dL,
normal range: 11.3-15.1 g/dL). She was diagnosed with
moderately active UC based on her symptoms and endoscopic findings, for her severe systemic symptoms and
ineffectiveness of SASP treatment. Corticosteroids therapy (intravenous hydrocortisone 200 mg/d for the first 5
d and oral prednisone 40 mg/d for subsequent 3 d) was
applied, resulting in significant improvement of her fever
(36-37 ℃), skin rashes (basically subsided) and liver biochemical abnormalities (ALT 47 U/L, AST 18 U/L, ALP
111 U/L, GGT 101 U/L, LDH 347 U/L). While the obvious rectal irritation symptoms were still bothering her,
mesalamine suppositories (0.5 g QN) were prescribed.
After taking only 3 suppositories, the patient developed
a temperature of 37.6 ℃, and experienced new rash in
the face and aggravation of bloody purulent diarrhea (up
to 10 per day with evident blood and mucosal exfoliation). Blood tests showed an increase of peripheral white
blood cell count (12.31 × 103/μL) with normal neutrophil count, of particular note, the eosinophil count was
increased to 0.71 × 103/μL (normal range: 0.02-0.35 ×
103/μL). ESR and CRP were in the normal range. Stool
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DISCUSSION
SASP has been the first-line therapy to induce and
maintain remission in mild to moderately active UC[2,3].
However, up to 30% of patients cannot take it due to
intolerance or hypersensitivity reactions which are often
attributed to the sulphapyridine moiety[4]. Mesalamine
formulations, due to their less frequent causation of
sulfa-related adverse events, have replaced SASP as the
first-choice treatment of UC. Adverse events from hypersensitivity and intolerance can occur. Skin rash, fever, and
systemic reactions have been described[5]. More severe
reactions associated with use of mesalamine occur infrequently, such as pancreatic, renal, myo-pericardial and
pulmonary toxicity, as well as hematological disorders[6].
In this case report, it was surprising and skeptical
when the patient reported fever and rash after mesalamine suppository administration, for at least 80% of
patients intolerant of SASP can tolerate mesalamine
preparations[7]. However, in light of twice symptom exacerbation of UC and increased peripheral eosinophil
count after mesalamine suppository administration, and
the Naranjo algorithm score[6] of 10, the patient’s hypersensitivity to mesalamine suppositories was confirmed.
Intolerance to SASP is not rare which are often attributed to the sulphapyridine moiety. Bousseaden et al[8] reported a patient intolerant to SASP (fever and skin rash),
who developed a severe hypersensitivity reaction to oral
mesalamine characterized by abdominal pain and bloodstained diarrhea and had to receive coloproctectomy eventually. In this case, we speculated that SASP hypersensitivity was responsible for the first symptom aggravation
of UC, rashes and abnormalities of liver function. The
similar adverse event after both SASP and mesalamine
suppository administration in this patient suggests that
this pattern of SASP intolerance may in fact be caused by
the 5-aminosalicylic acid moiety of the molecule[8].
The precise mechanism of colitis exacerbation induced
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by mesalamine is not clear. Scheurlen et al[9] mentioned that
the mechanism of diarrhea caused by mesalamine was attributed to a secretory mechanism secondary to the inhibition of ileal and colonic Na+K+ATPase. Another proposed
mechanism was an alteration of arachidonic acid metabolism which was manifested mainly with secretory diarrhea
and malabsorption[10]. Both mechanisms, however, can not
explain the bloody diarrhea or the endoscopic and pathological evidence of inflammation seen in this case.
Mesalamine suppositories are considered to be safer
than systemic administration by bypassing the threat of
small bowel absorption[11]. Three cases concerning the
hypersensitivity reactions after mesalazine suppositories
administration were well documented[12-14], and it is demonstrated that small amounts of enema or suppository
can be absorbed when administered topically[15]. Therefore, in this case, we speculated that the hypersensitivity
reactions were probably due to hematogenous spread
of mesalazine absorbed by the rectal mucosa. Further
investigation with blood, luminal fluid and tissue cytokine
determination is required to elucidate the mechanism for
this sensitivity reaction. Clinicians must keep in mind the
possibility of salicylate sensitivity and colitis exacerbation,
especially in atopic individuals and in patients who failed
to respond appropriately to SASP.

suppository in ulcerative colitis. The description is clear and concise.
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Core tip: This case reports highlights a particular kind
of hepatic overlap syndrome. To our knowledge it
would be the first case to be described in the literature
concerning 4 different diagnoses; all being autoimmune related. These autoimmune diseases were never
described together, yet their association in this case is
probably not a sheer coincidence. Auto-immune diseases will play an ever more import role in the future; yet
the current knowledge and understanding concerning
these pathologies is certainly only a fraction of what is
necessary to offer the best treatment to our patients.
Original sources: Warling O, Bovy C, Coïmbra C, Noterdaeme
T, Delwaide J, Louis E. Overlap syndrome consisting of PSCAIH with concomitant presence of a membranous glomerulonephritis and ulcerative colitis. World J Gastroenterol 2014;
20(16): 4811-4816 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i16/4811.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i16.4811

Abstract
The association of primary sclerosing cholangitis (PSC)
and autoimmune hepatitis (AIH) is known as an overlap syndrome (OS). OS can also be described in the
setting of concomitant presence of AIH and PSC. These
diseases can in some cases be associated with ulcerative colitis. In this case report we describe, to our
knowledge, the first case in the literature of a young
Caucasian male suffering from ulcerative colitis and an
overlap syndrome consisting of an association between
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INTRODUCTION
The term “primary sclerosing cholangitis-autoimmune
hepatitis (PSC-AIH) overlap syndrome” is used to describe different varieties of AIH and/or PSC in the setting where an unspecific number of characteristics of the
other disease are present[1].
Herein we report a particular kind of hepatic overlap
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syndrome. To our knowledge it would be the first case to
be described in the literature concerning a patient with
ulcerative colitis, PSC, auto-immune hepatitis, and extramembranous glomerulonephritis. These autoimmune diseases were never described together, yet their association
in this case is probably not a sheer coincidence.

Table 1 Initial biology at first presentation
Value
Hemoglobin (g/dL)
Gamma glutamyltransferase (UI/L)
C-reactive protein (mg/dL)
GOT (AST, UI/L)
TGP (ALT, UI/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Amylase (UI/L)
Lipase (UI/L)
Alkaline phosphatase (UI/L)
Total low density lipoprotein (UI/L)
Albumin (g/dL)

CASE REPORT
We report the case of a 29-year-old Caucasian male suffering from ulcerative colitis (UC) since 2000 and associated with PSC since 2003. The initial diagnosis of UC
was based on concordant endoscopic and histological
findings, and PSC diagnosis was established by means of
a liver biopsy. The patient was treated using 1 g/d of ursodeoxycholic acid.
In September 2005, the patient was hospitalized for
jaundice and fatigue without any indication of pain. Besides a lean physique and conjunctival jaundice, the clinical examination was inconspicuous.
Initial blood analysis showed impaired liver function
characterized essentially by the presence of cholestasis
and cytolysis (Table 1). Further investigation showed
increased IgG [25.2 (normal: 6.9-14) g/L) and IgM
[2.36 (normal: 0.3-2.1) g/L] titers. Subanalysis for IgG4
and anti-nuclear antibodies remained negative. Antimitochondrial antibodies type 2, anti-myeloperoxidase,
as well as anti-LKM were also negative. However, antineutrophil cytoplasmic antibodies (determined by indirect immunofluorescence assay) and anti-proteinase 3
antibodies turned out to be positive. Serotype analysis
confirmed the presence of HLA-DR 3 in our patient.
Further analyses concerning tumor markers (alpha fetoprotein, carcinoembryonic antigen, and CA19-9) as well
as hepatitis serology (A, B, and C) were negative. Urinary
copper levels were normal and no Keiser Fleischer rings
were noted at clinical examination. Abdominal ultrasound
only demonstrated the presence of dilated intrahepatic
bile ducts. This picture was confirmed by endoscopic
retrograde cholangiopancreatography (ERCP), which
showed some minor irregularities of the intrahepatic
portion. Cholangio-magnetic resonance imaging (MRI)
proved to be non-contributive and only confirmed the
results obtained by the ERCP. The overall appearance
was compatible, but not specific for sclerosing cholangitis. A liver biopsy performed shortly afterwards showed
the presence of chronic hepatitis with predominantly
centrilobular necrosis (Figure 1), evoking a toxic origin
or possibly AIH. Owing to the increased IgGs with concomitant cytolysis and the exclusion of any other causes
(i.e., toxics) the diagnosis of AIH associated with PSC
was retained, delimitating the picture of an overlap syndrome. The patient was promptly started on 32 mg/d of
methyl-prednisolone. Seven days after the initiation of
the treatment, there was a marked improvement in the
patient’s overall condition. Total bilirubin dropped to 53
mg/L. Alanine aminotransferase and IgGs were significantly decreased to 228 U/L and 15.4 g/L, respectively.
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12.1
157
11.5
920
701
123.7
93.8
94
77
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429
33.4
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14.0-17.4
8-61
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3-36
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<4
< 160
< 140
35-100
95-195
35-50

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; GOT:
Glutamate oxaloacetate transaminase; TGP: Glutamate pyruvate transaminase.

50 mm

Figure 1 Hematoxylin eosin. Centrilobular necrosis (disorganized appearance) (red arrow) centrilobular vein (black arrow) (original magnification × 40).

However, the IgGs titers fluctuated for the next four
years before reaching a normal level again. Two months
later, corticosteroids were reduced by half (16 mg/d).
Nonetheless we were forced to start the patient on 50
mg/d of azathioprine shortly after this step, as liver function degraded. This medication was so poorly tolerated
by the patient that he was switched to 6-mercaptopurine
(6-MP). The dosage was steadily increased to 75 mg/d.
TPMT gene variant genotyping didn’t show any abnormal
activity, therefore excluding a genetic predisposition to
bone marrow toxicity. Further withdrawal of corticosteroids proved to be difficult as clinical jaundice reoccurred
as soon as the dosage was reduced 8 mg/d or less. As
liver function [total bilirubin: 61 mg/L (range < 4 mg/L),
TGP 72 UI/L (range: 3-36 UI/L)] as well as clinical evolution of the patient stagnated, we temporarily interrupted the administration of ursodeoxycholic acid to exclude
any possible drug interaction. The titers for 6-MP were in
normal range and another cholangio-MRI proved to be
non-contributive. We therefore suspected a new episode
of AIH, which led us to increase corticosteroids to 12
mg/d. This decision promoted into an excellent clinical
and biological evolution with almost a complete normalization of liver function. Following this good evolution,
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Figure 2 Optic microscopy: Jones’ staining. Presence of spikes in a diffuse
manner (arrows) (silver impregnation of the basement membrane, original magnification × 400).

Figure 3 Immunoperoxidase (anti-IgG Ab). Binding of the antibody in the
sub-epithelial region of the basal membrane. The immunofixation for C3d and
C4d are positive in the same locations, original magnification × 400.

corticosteroids were decreased progressively to 8 mg/d,
which would be the minimum dose required for the next
several years.
In October 2009, four years after the initial diagnosis
of overlap syndrome, the patient presented himself to
the emergency department with severe edema of the
lower extremities.
Besides a raised blood pressure of 155/105 mmHg,
clinical examination was unremarkable. At that moment
the patient treatment consisted of 75 mg/d of 6-mercaptopurine, 8 mg/d of methyl-prednisolone, 1 g/d of
ursodeoxycholic acid, and 2 g/d of mesalazine. Blood
work performed at the emergency department showed
hypoalbuminemia [17 (range: 35-50) g/L] with normal
creatinine level [1.15 (range: 0.6-1.3) mg/dL]. A 24 h
urine sample confirmed the presence of severe nephrotic
syndrome with a proteinuria of 23400 mg/L, or 10400
mg/g of creatinine with a total of 46.3% of albumin.
The protein fractions were normal. An abdominal ultrasound was unremarkable. On the next day kidney
biopsies (Figures 2 and 3) were performed showing the
presence of an extra-membranous glomerulonephritis.
Immunohistology showed the presence of subepithelial
deposits of IgG, C3d, and C4d. C1q, IgA, and IgMs were
not detected. Despite the absence of renal failure, the
presence of massive proteinuria pushed us to increase the
corticosteroids to 64 mg/d. Cyclophosphamide, as well
as calcineurin inhibitors, were not available as alternatives
due to the patient receiving 6-MP at that time. This treatment was supplemented with bumetanide 0.5-1 mg/d,
lisinopril 20 mg/d, CaCO3 1250 mg/d, and omeprazole
20 mg/d. One month after initiation of treatment, the
nephrotic syndrome went into complete remission. Diuretics were stopped and corticosteroids were progressively reduced. Unfortunately, the nephrotic syndrome
reemerged as soon as corticosteroids were weaned, and
after two consecutive episodes we decided to convert the
treatment regimen to cyclophosphamide 2 mg/kg per
day. 6-MP was stopped during the next 6 mo. The patient
responded well to this alteration so that corticosteroids
could again be reduced to 16 mg/d. Liver function re-

mained stable.
In August 2011, the clinical and biological evolution
stabilized so that the patient was finally weaned from
systemic corticosteroids. His final treatment consisted
of 5 mg/d of beclomethasone, 75 mg/d of 6-MP, 2 g/d
of mesalazine, and 1 g/d of ursodeoxycholic acid. The
administration of cyclophosphamide was stopped indefinitely.
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DISCUSSION
The term “PSC-AIH overlap syndrome” is used to describe different varieties of AIH autoimmune and/or
PSC in a setting where an unspecific number of characteristics of one disease are present[1].
Other forms of overlap syndromes have been described as combining the simultaneous presence of different diseases like AIH and primary biliary cirrhosis. A
precise clinical and pathological definition is still missing.
Concerning PSC-AIH overlap syndrome, Czaja[2] suggested that it is possibly an atypical manifestation of a
classic disease, rather than a completely new entity. However, the International Auto-Immune Hepatitis Group
(IAIHG) takes no clear position on the matter, leaving
the door open to a wide variety of possibilities: consecutive presentation, concomitant presentation, existence of
a continuum between the two diseases, or presence of a
disease that also has one or more other features of the
other[3]. The PSC-AIH overlap syndrome is most often
described in children, adolescents, or young adults[1,3-5].
Before confirming the diagnosis of an overlap syndrome
it is of the upmost importance to exclude liver toxicity of
the pre-existing treatment.
Most large series published in the literature[5-7] concerning overlap syndrome present patients with an initial
diagnosis of PSC to whom the diagnostic criteria for
auto-immune hepatitis were applied to diagnose or postulate the presence of an overlap syndrome. This situation
is comprehensible in the light that well-defined inclusion
criteria, although needed, are still absent. The IAIHG
recalls, however, that clear and strict criteria are not in-
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tended to diagnose an overlap syndrome[3].
A study published in 2005[5] estimated that 17% of
patients with PSC have an overlap syndrome (PSC +
AIH according to the criteria of IAIHG 1999[8]). On
behalf of the IAIHG[8], Boberg estimated a prevalence
of 1.8% of AIH (according to the diagnostic criteria of
the IAIHG) and 8.8% of probable AIH (according to
the criteria of the IAIHG) in a sample of 114 patients
suffering from PSC. If one would consider that the diagnosis of overlap syndrome doesn’t necessitate a complete
coverage of both diagnostic criteria of each disease, these
figures would be much higher.
The patient mentioned in this case report meets both
diagnostic criteria for PSC[9,10], as well as for AIH, according to the IAIHG criteria[8], giving us the confidence to
diagnose our patient with overlap syndrome. It is important to note that centrilobular necrosis has been described
in cases of AIH, particularly in young patients as well as
in hepatic transplants[11,12]. No antibody were detected in
our patient, but this is the case in almost 10% of AIH[3].
A prospective study[5] of 41 patients comparing those
with PSC (n = 37) alone vs those associated with autoimmune hepatitis (n = 7) showed that patients in the latter group were generally younger, had higher IgGs, and
higher levels of transaminases. The authors believe that
there is a benefit of treating such patients with immunosuppressive and ursodeoxycholic acid. Patients with
overlap seemed to have a better survival than those with
PSC alone[5]. However, this study didn’t take into account
the possibility that the difference in survival may be due
to the fact that patients in the overlap group generally
presented with less severe forms of PSC. These findings
are nonetheless in sharp disagreement with the fact that
patients with overlap syndrome have a lower response
rate than those with PSC. Statistical analysis methods are
not detailed in this study, therefore rendering correct interpretation of results difficult.
Given the lack of specific diagnostic criteria, it is difficult to establish a line of scientifically proven conduct.
The guidelines published by the European Association
for the Study of the Liver (EASL) recommend treating
patients with AIH-PSC overlap by ursodeoxycholic acid
and immunosuppressive agents, even though this is not
“evidence-based” per se[9]. Note that the American Association for the Study of Liver Diseases also recommends
the use of corticosteroids and immunosuppressive agents
in these patients[3]. This is in agreement with the usual
treatment of patients with PSC associated with ulcerative
colitis, since it appears that the treatment of PSC with
ursodeoxycholic acid reduces not only the risk of dysplasia[4], but also the prevalence of colorectal carcinomas[4,13],
and should be given to every patient with ulcerative colitis
and PSC. However, the EASL puts forward that no study
could demonstrate any positive effects on the prognosis
of patients with PSC, and that the treatment is therefore
not “evidence-based”[9]. Culver and Chapman published a
review in 2011[4] on the management of the treatment of
sclerosing cholangitis and its variants, and concluded that
many studies included patients with advanced stages of
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disease, and that the impact of ursodeoxycholic acid may
be different if used much earlier. However, this statement
has not been fully evaluated[4]. The notion of overlap syndrome is important because it has been shown[2] that in
cases of PSC-AIH overlap there is a weakened response
to corticosteroids. It has been equally shown[2,3] that
patients, like the one presented in this case report, with
AIH, PSC, and ulcerative colitis, have a reduced probability of remission and higher treatment failure rates than
patients with normal cholangiography.
The IAIHG noted several working groups that mention a benefit of steroids, but also mentions another
group who found a reduced response in these particular
patients[8]. Several reviews[4,14] also suggest that liver transplantation is indicated for advanced stages of this disease.
Extra-intestinal manifestations of inflammatory bowel disease, like glomerulonephritis (GN), are considered
rare[15] in cases of overlap syndrome. In such instances,
GN can have a wide spectrum from minimal change to
rapidly progressive (crescent) GN, and may also be accompanied by active tubular-interstitial nephritis[15].
However, we only found 6 cases of membranous glomerulonephritis associated with ulcerative colitis[16-21] and
only one published case of PSC associated with membranous glomerulonephritis by Verresen et al[22] in 1988. Furthermore, there are 3 described cases in which an extramembranous glomerulonephritis is associated with autoimmune hepatitis[23-25].
Lastly, in our review of the literature we found one
case similar to the one mentioned in here (i.e., suffering
from UC alongside with PSC and membranous glomerulonephritis)[26]. To our knowledge, this case report seems
to be the only one presenting a patient with UC, an overlap syndrome involving PSC and AIH, and membranous
glomerulonephritis.
Glomerulonephritis caused by aminosalicylates, cyclosporine[15,27-29], and tumor necrosis factor-α inhibitor[27,28]
are well known, and described even with a delayed presentation after several years of continuous treatment[30].
6-mercaptopurine shows no significant direct nephrotoxicity[28]. In the group of six patients described with
membranous glomerulonephritis associated with ulcerative colitis, 4 patients[17,18,20,21] did not receive potentially
nephrotoxic treatment before the onset of nephrotic
syndrome. So it seems that the treatment may not be incriminated in the association of these diseases blindly.
Currently, the research concerning the pathophysiology of glomerulonephritis is in full progress. The recent
discovery of the phospholipase A2 receptor as a target
antigen in 70% of membranous glomerulonephritis[31]
validates these efforts. Nonetheless, until now no study
has been able to link certain forms of membranous glomerulonephritis and ulcerative colitis, even though the
autoimmune context seems inevitable.

COMMENTS
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Case characteristics

Jaundice, fatigue, and edema in a patient with ulcerative colitis and primary
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sclerosing cholangitis.

Clinical diagnosis

Overlap syndrome [autoimmune hepatitis (AIH) and primary sclerosing cholangitis (PSC)] and membranous glomerulonephritis in a patient with ulcerative
colitis.

6

Differential diagnosis

PSC exacerbation, primary biliary cirrhosis, Wilson disease, and neoplasia are
all valid differential diagnoses for hepatic alteration should nephritic syndrome
due to treatment toxicity be excluded.

7

Laboratory diagnosis

Elevation of liver enzymes and IgG for the diagnosis of AIH. Proteinuria and
hypoproteinemia for the membranous nephritis.

Imaging diagnosis

For the liver, magnetic resonance imaging and computer tomography were not
contributive; the diagnosis is based on histological findings. Such methods are
nonetheless necessary to exclude other causes (i.e., neoplastic). For the kidney, the diagnosis is made by means of a urine analysis and kidney biopsy.

8

Pathological diagnosis

Ulcerative colitis was diagnosed by endoscopy and histology, primary sclerosing cholangitis by magnetic resonance imaging and histology, auto-immune
hepatitis by histology, and the criteria of the International Auto-Immune Hepatitis
Group. Extra-membranous glomerulonephritis was diagnosed by histology (with
Jones’ staining).

9

Treatment

Corticosteroids are used in treatment in cases of auto-immune exacerbation.
Maintenance treatment could be azathioprine, ursodeoxycholic acid for autoimmune hepatitis and primary sclerosing cholangitis, or cyclophosphamide for
the treatment of membranous nephritis.

10

Term explanation

The term “PSC-AIH overlap syndrome” is used to describe different varieties
of autoimmune hepatitis autoimmune and/or primary sclerosing cholangitis in a
setting where an unspecific number of characteristics of the other disease are
present. The term overlap just designs an association of disease. It’s not very
clear if it’s just a concomitant presence of the disease, the potential, or if the
overlap design are a variant of the diseases.

11
12

Experiences and lessons

It’s very important not to forget that clear diagnostic criteria are sometimes more
of a theoretical concept and rarely apply to the circumstances found in a specific patient. Therefore a correct knowledge and interpretation of the different
sub-characteristics of each disease is the key to allowing tailored therapeutic
approaches.

13

Peer review

14

This paper reports associated “autoimmune” diseases in a single patient. The
addition of membranous glomerulonephritis to ulcerative colitis and a PSC-AIH
overlap is new information. A short note on this new association could be of
interest and useful for the future.

15
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Core tip: Clostridium difficile infection (CDI) in patients
with ulcerative colitis (UC) can worsen the disease and
increase the risk of colectomy and death, thus requiring
an escalation of treatment. This report reveals a case
of UC worsened by recurrent CDI, which likely activated
the patient’s immune response and stimulated the relapse of UC. Lack of response to infliximab therapy was
indicated by low trough levels, and a high-dose infliximab regimen yielded better clinical results. Infliximab
trough levels were found to correspond with patient
outcome, and thus may serve to guide treatment in
similar cases of UC with CDI.

Abstract
The incidence of Clostridium difficile (C. difficile ) infection (CDI) is 1.8%-5.7% in admitted patients with ulcerative colitis (UC). CDI can worsen UC and increase
the risk for colectomy or even death, thus necessitating therapy escalation, such as increasing the corticoid
therapy or starting a biologic treatment. Several reported cases with infliximab therapy have provided favorable outcomes in UC patients with CDI, suggesting that
infliximab treatment may be protective; however, the
optimal infliximab treatment regimen for UC patients
with CDI remains to be established. Here, we report
a case of worsening UC in the presence of recurrent
CDI. The patient had received prior ciprofloxacin and
immunosuppressive therapy during a prolonged hospital stay. The deterioration in the patient’s condition
likely resulted from the ability of C. difficile to promote
relapsing of UC by activating the immune response. Ultimately, the patient was treated with a high dose of infliximab after a low trough level of infliximab at week 8
was identified, yielding better clinical results. Infliximab
was found to be safe after repetitive episodes of CDI.
The trough level of infliximab was therefore a useful
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INTRODUCTION
Clostridium difficile (C. difficile) infection (CDI) represents
an important cause of morbidity and mortality in patients
with inflammatory bowel disease (IBD), resulting in longer hospital stays and higher healthcare expenses[1,2]. CDI
has been reported to occur in 0.9%-2.2% of admissions
for Crohn’s disease and 1.8%-5.7% for ulcerative colitis
(UC); these incidence rates are higher than in the general
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Figure 1 Pseudomembranous colitis in the ulcerative colitis patient. Colonoscopy image showing pseudomembranes in the descending colon, with a
loss mucosal vascular pattern.

Figure 3 Severe endoscopic aspect of ulcerative colitis. Ulcerations, loss
of vascular pattern and edema of the mucosae were noted in the rectum.

ing, diarrhea (9-10 stools/d) and fever (38 ℃), which
was treated with mesalamine and steroids accompanied
by ciprofloxacin to address a concomitant urinary infection. Despite the therapy, the status worsened, with the
patient experiencing fever of 38.4 ℃, 20 stools/d, and
abdominal distension without tenderness. A colonoscopy
performed in a different hospital revealed the presence
of pseudomembranes, supporting the diagnosis of CDI
superimposed on UC. Metronidazole and vancomycin
were administrated for 5 d.
On admission to our hospital, the patient had more
than 20 stools/d, fever, and leukocytosis (24000/mm3),
with 87% neutrophilia, normal C-reactive protein (CRP)
level, no anemia, hypoproteinemia (5 g/dL), and hypoalbuminemia (2.6 g/dL). A stool culture, including C. difficile toxins, was negative. The presence of pseudomembranes with a diminished vascular pattern of the mucosa
from the cecum to the sigmoid colon was noted on a
repeat colonoscopy; however, the rectum appeared normal (Figure 1). Colonic biopsy showed leukocytes, fibrin,
mucus, and epithelial cells adherent to the surface of the
underlying inflamed and necrotic mucosa, supporting the
diagnosis of pseudomembranous colitis (Figure 2). X-ray
radiography revealed no distension of the transverse or
right colon, but the transabdominal ultrasound showed
the presence of ascites. With respect to the potential
diagnosis of relapsing CDI, the patient was started on
oral vancomycin (125 mg qid, continued for 14 d); three
days later, azathioprine and a higher dose of steroids was
administered, which resulted in clinical improvement.
Within 15 d of discharge, the patient reported a relapse
with 8 stools/d, at which time he self-administered oral
metronidazole for 10 d without consulting the doctor,
but which provided a favorable outcome.
Three months after the initial admission to our hospital, the patient presented again with 6 stools/d, bleeding,
and urgency. His temperature was normal, CRP level was
slightly elevated, and C. difficile toxins were again negative. Proctosigmoidoscopy revealed multiple ulcerations,
friability, mucosal edema, and loss of vascular pattern.
Histopathologic examination with hematoxylin and eo-

Figure 2 Colonic histology of Clostridium difficile infection superimposed
on ulcerative colitis. Necrosis of superficial crypts with a dense infiltrate of
neutrophils, fibrin, and cellular debris covering the mucosal surface.

population (0.48%)[1,3] and have shown an increasing
trend in recent years[2]. It has also been reported that 8.2%
of UC patients and 1% of those with Crohn’s disease
are silent carriers, without distinct episodes of CDI[4].
The major risk factors for CDI in IBD are drug-related,
including the use of antibiotics such as fluoroquinolones,
clindamycin, cephalosporins, and penicillins [2,4,5], as
well as proton pump inhibitors or immunosuppressive
therapies[6]. Baseline or newly initiated therapies with
corticoids triple the risk of CDI and double the mortality
rate, in a dose- and duration-independent manner[7,8];
furthermore, immunomodulators, such as azathioprine,
methotrexate and 6-mercaptopurine, increase the risk of
CDI, especially in UC patients[2,4]. Other CDI risk factors are host-related, such as a patient age over 65 years,
prolonged hospital stay, and history of gastrointestinal
surgery[4].

CASE REPORT
A 37-year-old male patient with a history of UC in the
last 2 years, with frequent flare-ups (more than six per
years) treated with steroids and mesalamine, was admitted to our hospital. One month before admission, the
patient had experienced a new relapse with rectal bleed-
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IBD patients[6]. Pseudomembranes containing mucus,
protein, and inflammatory cells are usually detected on
colonoscopy in isolated CDI, but they may be absent if
the patient is taking immunomodulators[2,17], though their
presence does not influence the clinical outcome[18].
The long-term outcome of the patient in the present
case was very good after only two high doses of infliximab, with complete remission one year later. This is in
agreement with several other reported CDI-UC cases
treated with infliximab[19]. It has been postulated that
infliximab therapy may even protect against CDI[10]. The
initiation of infliximab therapy is not associated with
CDI[7], based on a pooled analysis of three UC studies
and seven Crohn’s disease studies[20]. One study reported
that despite similar short-term outcomes for CDI-IBD
and IBD patients in terms of cyclosporine use and length
of hospitalization, the patients with CDI-IBD may have
worse long-term outcomes[21], with 37%-50% requiring
hospitalization for treatment of flare-ups[2,22]. Furthermore, intensification of treatment for IBD occurs more
often after CDI[22,23], either by initiation or escalation of
biologic therapy or immunosuppressants[24]. However,
the escalation of IBD treatment should be avoided in
the first 72 h after starting CDI therapy[16], as demonstrated in the present case. The mortality in CDI-IBD
patients is 3.2-6 times greater than in patients with IBD
alone[6,18,25,26], with a mortality rate as high as 25%[5]. It has
been reported that 10%-35% of CDI patients ultimately
require a colectomy[2,4,18,21,22,24]. Patients with CDI-IBD
should be followed up carefully and their IBD aggressively managed.
CDI recurs in about 11%-30% of patients after the
initial course of treatment[6,14,27] by reinfection with the
initial strain or with a new strain, which usually occurs 1-3
wk after antibiotic discontinuation. Treatment with metronidazole is not recommended beyond the first recurrence due to concerns for peripheral neuropathy following extended use, especially in the elderly. Moreover, oral
administration of metronidazole has a poor treatment
outcome, with a reported failure rate of up to 50%[28].
As a result, the direct use of oral vancomycin has been
recommended as an initial therapy for CDI-IBD[2], with
prolonged, tapered and pulsed-dose vancomycin as the
preferred approach for multiple recurrences of CDI[29].
Alternative treatments for recurrence include fecal microbiota transplantation, which has shown a high rate of
success[30]. 5-aminosalicylic acid (5-ASA) therapy is considered a protective option for patients with CDI-IBD[4];
although, the prescribed mesalamine was ineffective in
the current case. Combination treatment with antibiotics
and immunosuppressants has been associated with colectomy or death in 12% of cases at the 3-mo follow-up[6],
though this was not confirmed in other small studies[13].
Newer antibiotics, probiotics, and immunotherapy may
be beneficial, but more investigation is needed[16].
In the case reported here, CDI worsened the shortterm outcome of UC, most probably because C. difficile

sin staining and immunohistochemistry indicated severe
UC and no cytomegalovirus (CMV)-induced cytopathic
damage (“inclusion bodies”). After an infliximab (5
mg/kg per day) induction regimen at 0, 2 and 6 wk, the
patient was still experiencing 6 stools/d, showed signs
of severe colitis in endoscopy (Figure 3), and had a twofold increase in CRP level. The trough level of infliximab
measured at 8 wk after initiation was 0.062 µg/mL, and
the anti-infliximab antibodies were negative (ELISA kit,
Immundiagnostik, Bensheim, Germany). The low trough
level suggested a partial response, and the dose of infliximab was consequently increased to 10 mg/kg per day;
the patient showed a rapid clinical remission after the
first administration, as evidenced by 1 stool/d, without
blood. Remission was confirmed endoscopically after
the administration of the second 10 mg/kg per day dose,
and the patient was returned to 5 mg/kg per day, with
a detectable trough infliximab level of 3 µg/mL. After
a 12-mo follow-up, the patient remained in steroid-free
remission.

DISCUSSION
C. difficile is a gram-positive, spore-forming anaerobic
bacterium that is revealed when the normal colonic flora
is disrupted[9]. The bacteria produce enterotoxin A and
cytotoxin B, which bind to specific receptors in colonic
mucosal cells and gain entry to the intracellular space,
leading to a systemic inflammatory response (fever,
multi-organ failure), toxic megacolon, and perforation.
The capability of bacterial adherence to the mucosa is
genetically determined, influenced by polymorphisms of
the host TNFRSF14 gene[10]. Colonic infection is common[2], but small intestinal involvement or pouchitis have
been reported with CDI[11,12]. Although IBD patients with
CDI acquire their infection in an outpatient setting in
47%-79% of cases[2,4,13], the number of in-hospital infections is increasing.
The clinical manifestations of CDI-associated IBD
are usually indistinguishable from those of IBD alone,
such as watery diarrhea or bloody stools, with systemic
signs of severity (fever, tachycardia, hypotension), abdominal distention, or signs of complications (fulminant
colitis, toxic megacolon, or bowel perforation)[6]. Leukocytosis sometimes occurs, even before diarrhea[14], indicating the need to test for CDI[11], as high numbers of
leukocytes and increased serum levels of creatinine are
associated with the development of severe-complicated
CDI[15]. Hypoalbuminemia is related to severe diarrhea as
a result of protein-losing enteropathy and negative acutephase proteins[16], which may explain the ascites in our
patient. Though not observed in the present case, ascites
associated with the distention of the transverse colon can
also suggest toxic megacolon and bowel perforation. The
diagnosis of CDI is based on toxin detection in stool
samples, with low sensitivity, or on colonic histology,
which has only been reported as positive in 5% of CDI-
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Laboratory diagnosis

alters the natural history of UC by activating an innate
immune response to the organism that activates the
UC[19]. This case highlights the clinical challenges that can
be encountered during UC therapy, with the potential
benefit of escalating infliximab dosage to a high level in
order to resolve a recurrent CDI. This approach led to
a good long-term (12-mo) outcome, but no guidelines
for the use of infliximab trough level to guide modification of therapy are yet available for such situations. It is
important to note that our patient had a prolonged hospital stay and previous ciprofloxacin and corticosteroid
therapy, which represent risk factors for CDI.
The decision for the escalation of infliximab in this
case rather than a colectomy after the induction period
was based on clinical findings and the trough level of infliximab. A level below 0.5 µg/mL indicates the need for
dose escalation or a shortening of the interval between
infusions[31]. Detectable trough serum infliximab after
an induction period predicts clinical remission, endoscopic improvement, and a lower risk for colectomy in
UC patients[32], which corresponds to the improved longterm outcome in our patient. However, a recent study
has shown that a low level of infliximab (< 2.2 µg/mL)
at week 14 leads to the formation of anti-infliximab antibodies and infliximab discontinuation[33]. However, in a
retrospective study of IBD patients who were no longer
responding to infliximab, the clinical improvement upon
intensification of infliximab therapy occurred irrespective
of infliximab serum trough levels or antibodies [34].
Though not detected in our patient, particular attention
must be paid to concomitant CMV infection, which can
be diagnosed by hematoxylin and eosin staining for evidence of cytopathic damage in epithelial cells, or by immunohistochemistry, PCR DNA detection, or serum IgM
detection[35].
In conclusion, this case highlights some of the difficulties in treating CDI-UC. The short-term outcome of
the patient was worsened by CDI, possibly resulting from
C. difficile activation of an innate immune response that
stimulated the UC[21]. As demonstrated here, low trough
levels of infliximab prompted the administration of a
higher dose with a favorable treatment result, however
no guidelines for the use of trough levels are yet available
for such situations. Thus, trough levels of infliximab may
be useful and safe for guiding the treatment of UC worsened by CDI.

Leukocytosis, hypoalbuminemia, negative stool toxins for C. difficile.

Imaging diagnosis

The initial colonoscopy performed showed pseudomembranes with diminished
vascular pattern. A second colonoscopy showed multiple ulcerations, friability,
mucosal edema, loss of vascular pattern with histopathological appearance
suggesting severe UC.

Pathological diagnosis

The initial pathological examination showed leukocytes, fibrin, mucus, and
epithelial cells adherent to the surface of the underlying inflamed and necrotic
mucosa, which sustained the diagnosis of pseudomembranous colitis on UC.
The second examination using hematoxylin-eosin staining and immunohistochemistry showed no CMV-induced cytopathic damage (“inclusion bodies”).

Treatment

For severe flare-up of UC after recurrent CDI, an infliximab induction regimen (5
mg/kg per day) was administered at weeks 0, 2 and 6. After a low trough level
of infliximab was detected at week 8, a high-dose infliximab regimen (10 mg/kg
per day) was given at weeks 14-22. When the trough level increased, the dose
was reduced to 5 mg/kg per day and the patient was found to be in clinical remission at the 1-year follow-up appointment.

Term explanation

Detectable but low trough level of infliximab represents an indication for increasing the dose or shortening the interval. The optimal trough level has not
yet been established.

Experiences and lessons

Trough level of infliximab is a useful tool in guiding treatment of UC worsening
associated with CDI.

Peer review

Infliximab therapy was safe in the patient with worsened UC associated with
recurrent CDI. Measurement of the trough level of infliximab was helpful in
guiding an increase in infliximab therapy. The presence of ascites, in this case,
was a sign of hypoalbuminemia correlated with severe diarrhea as a result of
protein-losing enteropathy; however, ascites associated with distention of the
transverse colon can sugest toxic megacolon and bowel perforation, which was
not the case for this particular patient.
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TNF inhibitors to treat ulcerative colitis in a metastatic
breast cancer patient: A case report and literature review
Ruwaida Ben Musa, Lydia Usha, John Hibbeln, Ece A Mutlu
BC and had bilateral mastectomy. Subsequent restaging
computed tomography (CT) scan demonstrated distant
metastases to the bone and lymph nodes. Three years
into her treatment of metastatic breast cancer, she
was diagnosed with UC by colonoscopy. Her UC was
not controlled for 5 mo with 5-aminosalicylates. Subcutaneous ADA was started and resulted in dramatic
improvement of UC. Four months after starting ADA,
along with ongoing chemotherapy, restaging CT scan
showed resolution of the previously seen metastatic
lymph nodes. Bone scan and follow-up positron emission tomography/CT scans performed every 6 mo indicated the stability of healed metastatic bone lesions for
the past 3 years on ADA. While TNF-α inhibitors could
theoretically promote further metastases in patients
with prior cancer, this is the first report of a patient
with metastatic breast cancer in whom the cancer has
remained stable for 3 years after ADA initiation for UC.
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Core tip: Tumor necrosis factor (TNF)-α inhibitors are
widely-used and effective treatments for many autoimmune diseases, such as rheumatoid arthritis, inflammatory bowel disease and psoriasis. However, it is
believed that TNF-α inhibitors may also place patients
at increased risk of cancer occurrence or recurrence.
Many studies report increased risk of cancer following exposure to TNF-α inhibitors, but little has been
reported for patients with cancer, receiving anti-TNF-α
treatment. This is the first case of metastatic breast
cancer in long term remission for 3 years in a patient
treated with TNF-α inhibitors for ulcerative colitis, suggesting that patients with metastatic cancer could be
treated with this class of medications without worsening.

Abstract
Adalimumab (ADA) is a tumor necrosis factor (TNF)
inhibitor, used for the treatment of inflammatory bowel
disease. Previous studies have reported an increased
risk of cancer following exposure to TNF inhibitors, but
little has been reported for patients with cancer receiving TNF-inhibitor treatment. We present a female patient with metastatic breast cancer and ulcerative colitis
(UC) who was treated with ADA. A 54-year-old African
American female with a past history of left-sided breast
cancer (BC) diagnosed at age 30 was initially treated
with left-breast lumpectomy, axillary dissection, followed by chemotherapy and radiation therapy. Years
after initial diagnosis, she developed recurrent, bilateral
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INTRODUCTION
Tumor necrosis factor alpha (TNF-α) is a proinflammatory cytokine that plays a major role in the pathogenesis
of inflammatory bowel disease (IBD)[1]. IBD patients are
often administered prolonged treatment with anti-TNF-α
agents. Adalimumab (ADA) is a monoclonal antibody
that blocks the interaction of TNF-α with its cell surface
receptors[2]. In the past, several small open-label trials and
case reports had suggested that ADA is an effective therapy for ulcerative colitis (UC)[1,3-5]. Recently, a randomized
controlled trial demonstrated that ADA is effective in inducing and maintaining clinical remission in patients with
moderate to severe UC, who did not have an adequate
response to conventional therapy with steroids[2].
TNF-α acts as an early tumor suppressor, thus drugs
blocking TNF-α may possibly increase the risk of initial
occurrence of malignancies, especially in those patients
with long-term therapy[6-8]. Additionally, blocking TNF-α
can also possibly lead to reactivation of latent malignancies[7]. Little has been reported on patients with cancer
receiving anti-TNF-α treatment, and the issues concerning the long-term safety of these biologic agents in
patients with prior malignancy remain to be clarified. We
report the first case of metastatic breast cancer treated
with ADA for UC.

B

R

Figure 1 Computed Tomography scan of the chest before initiation of
Adalimumab. A: Internal mammary lymph node (arrow); B: Retropectoral
lymph node (arrow).

lesions were not attempted due to high-risk for cancer
progression, poor accessibility of the metastases, and
compelling imaging. She was started on chemotherapy
with vinorelbine and trastuzumab as well as zoledronic
acid. Vinorelbine was discontinued after one cycle due to
severe myalgias. The patient continued to receive trastuzumab, and zoledronic acid for 11 mo; then, paclitaxel
was added at low dose due to the development of right
retropectoral lymphadenopathy (Figure 1B). She had
stable disease on this regimen for 15 mo, until she developed right supraclavicular lymphadenopathy and further
progression of the right retropectoral lymphadenopathy.
Also, her tumor marker, carcinogenic embryonic antigen (CEA), rose dramatically at that time and reached
a level of 70 ng/mL. This necessitated changing her
chemotherapy regimen to gemcitabine and trastuzumab,
while continuing zoledronic acid. After 2 mo with this
new regimen, she was diagnosed with severe pancolitis,
compatible with UC on colonoscopy and biopsies, following an acute episode of diffuse abdominal pain and
bloody diarrhea. Gemcitabine was discontinued, but she
was continued on trastuzumab and zoledronic acid for
an additional 6 mo after the UC diagnosis, when she was
found to have cancer progression in the right supraclavicular lymph nodes, and when she was diagnosed with
right mandibular osteonecrosis due to zoledronic acid. At
that time, zoledronic acid and trastuzumab were discontinued, and the patient was started on capecitabine and
lapatinib. She had stable disease on this regimen and she
was continued on this regimen for 22 mo and then was
continued on lapatinib as a single agent. For UC, she was

CASE REPORT
A 54-year-old African American female was initially diagnosed in 1989 with left sided breast cancer (BC) at the
age of 30. She was treated with a left-breast lumpectomy
and axillary dissection, followed by four cycles of adjuvant chemotherapy with CMF (cytoxan, methotrexate,
5-fluorouracil). The chemotherapy was discontinued
due to side effects. She then received radiotherapy to the
left breast, and had no further treatment following that.
In 2007, she developed recurrent, bilateral BC. Bilateral
mastectomy with right axillary lymph node dissection
in 2007 showed metastases in 14 out of 16 right axillary lymph nodes. The tumor was estrogen receptor
(ER) negative, progesterone receptor (PR) negative,
Her-2/neu (human epidermal growth factor receptor)
positive by immunohistochemistry (IHC) with amplified fluorescence in situ hybridization. In addition to the
axillary nodes that were histologically positive, restaging computed tomography (CT) scan after the surgery
showed metastatic disease also in the internal mammary
lymph nodes (Figure 1A) and thoracic spine. Biopsies
for histologic confirmation of the additional metastatic
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Figure 2 Computed tomography scan of the chest 4 mo after initiation of Adalimumab. A: Resolved internal mammary lymph node (arrow); B: Resolved retropectoral lymph node (arrow).

started on 5- aminosalicylates and prednisone, but her
UC was not controlled for 5 mo on this regimen, as the
tumor was progressing. Subcutaneous ADA (40 mg every
2 wk) was started and resulted in dramatic improvement
of her UC symptoms. Four months after starting ADA
along with ongoing chemotherapy with capecitabine and
lapatinib, restaging CT scan of the chest, abdomen and
pelvis showed the resolution of the previously seen internal mammary lymph nodes (Figure 2A), and the right
retropectoral lymph node (Figure 2B) and no evidence
of distant metastases. Bone scan and follow-up PET/CT
scans performed every 6 mo indicated metabolically inactive lesions at the prior sites of metastatic bone lesions
suggesting control of BC for the past 3 years on ADA.
She has been clinically asymptomatic and progression
free since 2010. Currently, she remains in complete clinical remission on maintenance lapatinib. In 2013, she had
a biopsy of her L4 vertebral body to look for histological
metastatic disease to the bone; and the pathology was
benign. She was genetically tested for BC predisposition
and found to have no BRCA1 and 2 mutations by full
sequencing of both genes.

not achieve statistical significance.
While malignancy risk in general seems increased
in patients receiving TNF inhibitors, when the type of
malignancies are examined, most common ones encountered are lymphomas and skin cancers. In particular,
among IBD patients, a meta-analysis by Siegel et al[13]
found a significant increase in NHLs. In 26 studies that
enrolled a total of 8905 patients with 21178 patient-years
of follow-up, 13 cases of NHL were reported (6.1/10000
patient-years) among TNF-α inhibitor treated subjects.
This rise in NHLs was also confirmed in another metaanalysis by Wong et al[14]. In the literature, there are also
several case reports that highlight an increased risk of
lymphoma development after initiation of TNF-α inhibitors[15-18]. Among other malignancies in case reports of
patients exposed to TNF-α inhibitors are a papillary thyroid carcinoma[19]; a salivary gland tumor[20]; a metastatic
invasive ductal carcinoma of the breast and a diffuse
B-cell lymphoma (after high-dose of ADA)[21]; malignant
melanomas[22,23]; and a pulmonary carcinoid tumor[24].
While a potential role of TNF-α inhibitors in the
development of lymphoma and skin cancers is fairly well
accepted, the role of TNF-α inhibitors in solid malignancies is not as clear. A possible theory regarding the
risk of cancer in patients on TNF-α inhibitors relates
to the important role of TNF-α for natural killer/CD8
lymphocyte dependent cell lysis and for modulating
adaptive immunity, which is an important component of
tumor surveillance[25,26]. Therefore, it is postulated that
suppressing TNF-α may enhance proliferation of solid
organ malignancies[25,26]. However, in an observational
study, Wolfe et al[27] analyzed the association between malignancy and biologic therapy in approximately 13000 patients with RA, and reported that there were no increases
in the risk of solid tumors. Another observational study
by Askling et al[28,29] used the Swedish inpatient registry
to compare 4160 TNF-α inhibitor treated patients with
53067 other patients in the registry: Cancer risks in the
TNF inhibitor treated patients were largely similar to
those of other patients with RA.
Data regarding the safety of anti-TNF-α agents prescribed to patients with prior malignancy are available

DISCUSSION
Many studies have been undertaken to understand whether TNF-α inhibitor therapy increases the rate of malignancies. The hypothetical risk of recurrent malignancy
in patients with prior malignancy has previously led
researchers to exclude almost all cancer patients from
randomized clinical trials of TNF-α inhibitors[9]. TNF-α
inhibitor therapy, in general, and ADA in particular, has
been associated with an increased risk for malignancy[10].
A meta-analysis of nine randomized controlled trials of
anti-TNF-α antibody therapies (infliximab and ADA)
versus placebo in patients with rheumatoid arthritis,
found a significantly increased risk for malignancies in
the TNF-α inhibitor treated patients with a pooled odds
ratio of 3.3 (95%CI: 1.2-9.1), compared to placebo-treated patients[11]. Another meta-analysis[12] found a higher
malignancy risk in patients treated with etanercept compared to controls, although the relative risk estimate did
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in only a few studies. One study analyzed data from the
British Society of Rheumatology Biologics Register and
attempted to assess the potential malignancy risk associated with starting TNF-α inhibitor therapy in patients
with RA who had pre-existing malignancies[30]: Analysis
of data from approximately 10000 patients, showed an
increased incidence rate ratio of 2.5 (95%CI: 1.2-5.8);
indicating that patients with a malignancy prior to the
initiation of TNF-α inhibitor therapy have a higher risk
of another malignancy compared to patients without a
previous malignancy. In contrast, a recent study found
no significant increase in the risk of tumor recurrence
for those patients under treatment with TNF-α inhibitor
agents, and no overall increase in the incidence of malignancies in patients exposed or unexposed to TNF-α
inhibitor treatment[6]. Additionally, clinical trials of the
TNF- α inhibitor etanercept in patients with breast
cancer, ovarian cancer and hematological malignancies
have resulted in disease stabilization or partial improvement of the cancer[31-33]. Also, infliximab therapy of 41
patients with advanced cancer was well tolerated with no
evidence of disease acceleration[34]. But tumor recurrence
was reported in two cases of metastatic melanoma and
these occurred after initiation of TNF-α inhibitors[35].
In the terms of tumor regression with withdrawal of
TNF inhibitors, there are two case reports: One is a case
of recurrent Hodgkin’s lymphoma, 10 mo after ADA
initiation, with spontaneous regression observed after
withdrawal of TNF-α inhibition[36]. The other is a case
report of a non-small cell lung cancer developing 4 years
after TNF-α inhibitors in a patient with Crohn’s disease
treated initially with infliximab for 2 years and then with
ADA. The tumor was found to have TNF receptors type
1 and type 2. After TNF-α inhibitors were withdrawn,
the tumor regressed with follow-up chest CT scans 1
year after withdrawal, showing virtually no evidence of
the primary lung tumor, nodules, or lymphadenopathy,
with complete clinical and radiological remission [37].
Looking at these reports, it is clear that in some patients
TNF-α inhibitors may further cancer and in others they
do not. Additional studies on tumor characteristics and
immune mechanisms at play are needed to determine in
which patients TNF-α inhibitors may be harmful.
The case reported here is remarkable because our patient with metastatic BC achieved a complete remission
despite initiation of TNF-α inhibitors (which theoretically can worsen malignancies) and she has been progression free for 3 years, along with excellent control of
her UC. This case is also interesting because UC could
have accounted for the rising CEA observed. Some previous studies suggest that the elevation of CEA titers in
some patients can be related to the degree and the extent
of active inflammation of the colon and can return to
normal with remission[38,39]. In this case, the CEA was
difficult to interpret due to the presence of both metastatic BC and active colitis.
In terms of TNF-α therapy, the potential benefits
of the latter therapy need to be considered against risks
related to the potential recurrence of pre-existing ma-
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lignancy. If patients have been free of any recurrence
of their malignancy for 10 years, there appears to be no
evidence for a contraindication to anti-TNF-α therapy[40].
On the basis of all available data, the question of whether anti-TNF-α therapy can be initiated in individuals with
previous malignancies less than 10 years in remission is
still not solved and requires careful data collection going
forward[41]. Our case, illustrates that, it is possible to successfully treat an advanced cancer like metastatic BC and
concomitant IBD with TNF-α inhibitor therapy. Further
in-depth studies are needed in cancer patients who remain in remission, who are also given TNF-α inhibition
to elucidate the role of TNF-α in tumor progression and
surveillance.
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Case characteristics

A 54-year-old female with past history of breast cancer presented with tumor
recurrence and developed bloody diarrhea three years into the course of treatment for metastatic breast cancer.

Clinical diagnosis

The patient was diagnosed with colitis, while getting treated for metastatic
breast cancer.

Differential diagnosis

The differential diagnosis included infectious diarrhea vs other causes of colitis.

Laboratory diagnosis

The patient was diagnosed with ulcerative colitis on the basis of colonoscopy
and biopsies; and also had a rising carcinogenic embryonic antigen.

Imaging diagnosis

Computed tomography (CT) scan of the chest before treatment of ulcerative
colitis showed enlarged internal mammary lymph nodes and a large retropectoral lymph node; but a follow-up CT scan 4 mo after initiation adalimumab
therapy showed resolution of the previously demonstrated metastatic lymphadenopathy.

Pathological diagnosis

Bilateral mastectomy with right axillary lymph node dissection showed metastases in 14 out of 16 right axillary lymph nodes. The tumor was estrogen receptor
negative, progesterone receptor negative, Her-2/neu (human epidermal growth
factor receptor) positive by immunohistochemistry with amplified fluorescence
in situ hybridization.

Treatment

After the development of ulcerative colitis, the patient was treated with
capecitabine and lapatinib for metastatic breast cancer, and 5-ASAs and steroids for ulcerative colitis; and after 5 mo, the ulcerative colitis treatment had
to be changed to adalimumab, following which rapid resolution of the patient’s
colitis symptoms and regression of the metastatic lesions occurred.

Related reports

Tumor necrosis factor (TNF)-α inhibitors such as adalimumab have been
reported to increase the risk of occurrence of malignancies but little has been
reported for patients with cancer, receiving anti-TNF-α treatment.

Term explanation

IHC is used to characterize various surface and intracellular proteins from cells
of all types of tissues ratio between the numbers of HER2 and CEP17 sequences.

Experiences and lessons

Ulcerative colitis was successfully treated in a patient with metastatic breast
cancer, using adalimumab, suggesting that metastatic cancer with solid tumors
is not an absolute contraindication to TNF inhibitor therapy.

Peer review

The case report is an example of a common scenario in clinical care, when a
patient with inflammatory bowel disease and cancer has to be concomitantly
treated for both conditions. While the case illustrates it is possible to use TNF
inhibitors in this scenario, the follow-up is three years and is relatively short.
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abscesses can be managed and treated using a laparoscopic approach.
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Core tip: A psoas abscess caused from appendicitis is
sometimes observed, and it has a high mortality rate
because of the difficulty in diagnosing the origin of the
abscess preoperatively. In our case, the patient had
been previously treated for 3 years; however, the clinicians could not find the origin of the abscess and failed
to resolve the problem. We successfully treated the
patient using a laparoscopic approach. Only a small
number of similar cases have treated patients using
a laparoscopic method. We believe that this method
helps diagnose the origin of the abscess and successfully treat complicated cases.

Although acute appendicitis is a common disease, retroperitoneal abscesses are rarely observed. Here, we
report a case consisting of a psoas abscess and cutaneous fistula caused by appendicitis. The patient was
a 56-year-old male who was introduced to our institution due to an intractable right psoas abscess. Imaging
tests had been performed over the previous 3 years;
however, clinicians could not find the origin of the abscess and failed to resolve the problem. A successful
operation was performed via a laparoscopic approach,
and 17 mo have passed without recurrence. The advantage of laparoscopic surgery is well understood
in cases of appendicitis with abscesses. However, the
indication for laparoscopic approach is not clear for
retroperitoneal abscesses. From our experience, we
can conclude that appendicitis with retroperitoneal

WCCR|www.wjgnet.com

INTRODUCTION
Acute appendicitis is one of the most common causes
of abdominal pain. Computed tomography (CT) and
ultrasonography (US) are often used to support a clinical diagnosis. Sensitivity and specificity of preoperative
evaluations of CT and US are 96.4%, 95.4% and 99.1%,
96.5%, respectively[1]. Psoas abscesses due to acute appendicitis are occasionally observed (14.6 %)[2]. CT and

771

February 8, 2015|Second Edition|

Otowa Y et al . Psoas abscess caused by appendicitis

A
Right psoas muscle

Appendix

Bipolar electronic device

B

Figure 3 Blind end of the appendix was strongly adhered to the right
psoas muscle.

intractable right psoas abscess. The patient had right hip
pain for 3 years prior to his visit and was diagnosed with
a right psoas abscess by an orthopedist. Abscess drainage was preformed two times followed by a psoas curettage. The bacteria culture revealed Streptococcus sp (species),
Escherichia coli, Bacteroides sp, Enterococcus avium, Clostridium
ramosum, Enterobacter cloacae, Peptostreptococcus prevotii infections. CT and MRI were performed; however, no signs
of appendicitis were confirmed.
Laboratory tests were within normal limits when the
patient visited our institution. There was no abdominal
pain, but a discharge of pus was observed in the right
inguinal region. An abdominal contrast CT showed a
psoas abscess, a swollen appendix near the psoas muscle
and a cutaneous fistula in the right inguinal region (Figure
1). We failed to image the cutaneous fistula from the appendicitis; however, a leakage of air was heard. The diagnosis of a psoas abscess and cutaneous fistula caused
by appendicitis was made, and an elective laparoscopic
surgery was scheduled. The patient was given sulbactum
sodium/ampicillin sodium (SBT/ABPC) 12000 mg/d
intravenously until the operation and was in stable condition during this time.
Under general anesthesia, the patient was placed in
a supine position. The surgeon stood on the left side of
the patient, and a video monitor was set up on the right
side of the patient. A 12-mm blunt trocar was inserted
into the umbilicus, two working trocars were placed
in left abdomen, including a 12-mm trocar and 5-mm
trocar, and 1 puncture was made in the right abdomen
(Figure 2). We confirmed that the blind end of the appendix was strongly adhered into the right psoas muscle.
We used a bipolar electronic device to completely decorticate the adhesion (Figure 3), and no pus was observed.
An ileocecal resection was performed because the oral
side of the appendix was damaged by inflammation.
Indigo carmine was injected in the cutaneous fistula. No
leakage was observed from the abscess wall, and an 8
Fr. drainage tube was inserted into the cutaneous fistula.
SBT/ABPC was given continuously after the operation.
The antibiotics were changed to the oral intake of amoxicillin (AMPC) 1500 mg/d and potassium clavulanate

Figure 1 Abdominal contrast computed tomography. A: The psoas abscess
(white arrow) was adjacent to the swollen appendix; B: A cutaneous fistula (white
arrow) was observed in the right inguinal region.

①

②

④

③

Figure 2 The laparoscope was inserted via an umbilical trocar ①, a
12-mm trocar ② and a 5-mm trocar ③ were placed as working ports in
the left abdomen, and 1 puncture ④ was made in the right abdomen.

magnetic resonance imaging (MRI) scans can provide
an excellent diagnosis of retroperitoneal abscess for the
majority of cases[3,4]. However, the presenting symptoms
of a retroperitoneal abscess can be nonspecific, making
it difficult to provide an accurate diagnosis preoperatively[2]. The mortality rate in cases of a secondary psoas
abscess, such as in acute appendicitis, remains high (19
%)[4]. To prevent this fatal outcome, detection of disease
symptoms, accurate diagnosis and prompt treatment are
required.

CASE REPORT
A 56-year-old male was sent to our institution due to an
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325 mg/d for a total of 4 wk after the operation because
the postoperative course was uneventful. The patient
was discharged on the 18th postoperative day. At the time
of manuscript submission, a total of 17 mo have passed
without recurrence.

COMMENTS
COMMENTS
Case characteristics

A 56-year-old male with a history of right leg pain had been previously treated for
3 years.

Clinical diagnosis

A pus discharge was observed in the right inguinal region.

DISCUSSION

Differential diagnosis

We sought to determine whether we can treat retroperitoneal abscess with a laparoscopic approach. To answer
the question, we conducted a Pubmed search of the
English language literature from 1955 to 2012 using the
key words “appendicitis”, “retroperitoneal abscess”, and
“psoas abscess”. A total of 27 cases were reported. In
most cases, an open appendectomy with drainage was
performed. Only 1 case consisted of a laparoscopic surgery. From these results, we suggest that an indication
of laparoscopic surgery for appendicitis with retroperitoneal abscess is not clear. In the single case in which a
laparoscopic operation was performed, a left retroperitoneal abscess was observed from the preoperative CT,
and the laparoscopic examination revealed a focal perforation and pus at the tip of the appendix. A laparoscopic
appendectomy and biopsy of the retroperitoneal abscess
were performed. There was no discussion on the indication of how to treat retroperitoneal abscess[5]. In our
case, we were able to perform a laparoscopic ileocecal
resection regardless of the severe adhesion due to the
chronic symptoms and psoas abscess. The postoperative course was uneventful, no surgical site infection was
observed, and the right cutaneous fistula was alleviated
without further invasive treatment.
Many studies have reported that there are no differences in the surgical outcomes of a laparoscopic appendectomy and an open appendectomy. Laparoscopic
patients have better outcomes of less abdominal pain,
less wound infection and a shorter hospital stay[6,7]. A
laparoscopic approach is a feasible method to treat even
complicated cases, such as appendiceal perforation and
abscesses. The benefits of laparoscopic surgery do not
differ between complicated and uncomplicated cases and
do not increase the risk of postoperative complications[7,8].
To treat appendicitis with a retroperitoneal abscess,
the most import considerations are managing the infection source and adequately draining the retroperitoneal
abscess. A laparoscopic approach provides a magnified
view that enables detection of the infection source and
helps determine the resection area. From our experience
in this case, a laparoscopic approach can manage the
infection source even with the presence of a retroperitoneal abscess.
We conclude that the laparoscopic approach is less
invasive and can manage appendicitis with retroperitoneal abscesses.

Laboratory diagnosis

Psoas abscess, appendicitis, tuberculosis.
Values were WBC 4.6 K/uL, HGB 15.2 gm/dL and CRP 0.65 mg/dL. Other laboratory tests were within normal limits when the patient visited our institution.

Imaging diagnosis

Abdominal contrast computed tomography showed a psoas abscess, a swollen appendix near the psoas muscle and a cutaneous fistula in the right inguinal region.

Treatment

The patient underwent elective laparoscopic ileocecal resection.

Term explanation

There are no uncommon terms used in this manuscript.

Experiences and lessons

A laparoscopic approach decreases postoperative pain and also aids in the
detection of the cause of the retroperitoneal abscess.

Peer review

This article demonstrates that a laparoscopic approach is less invasive and can
manage appendicitis with a retroperitoneal abscess.
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Fecal microbiota transplantation and prednisone for severe
eosinophilic gastroenteritis
Yi-Xuan Dai, Chuan-Bing Shi, Bo-Ta Cui, Min Wang, Guo-Zhong Ji, Fa-Ming Zhang
cytopenia and lymphocytopenia. Barium radiography
and sigmoidoscopy confirmed inflammatory stenosis of
the sigmoid colon. We diagnosed the patient as having
eosinophilic gastroenteritis by multi-examinations. The
patient was treated by fecal microbiota transplantation combined with oral prednisone, and was free from
gastrointestinal symptoms at the time when we reported his disease. This case highlights the importance
of awareness of manifestations of a rare disease like
eosinophilic gastroenteritis.
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Core tip: We report a case of severe eosinophilic gastroenteritis presenting as frequent bowel obstruction
and diarrhea in a 35-year-old man. The patient was
misdiagnosed and underwent surgery because of intestinal obstruction when he was first admitted to a local
hospital. Then he was misdiagnosed as having Crohn’s
disease in another hospital. Here we present our experience of diagnosis and treatment with fecal microbiota
transplantation and oral prednisone for this case. This
case is characterized by the unusual features of eosinophilic gastroenteritis and effects of novel therapy.

Abstract
Eosinophilic gastroenteritis is a rare disease of unknown
etiology. It is characterized by patchy or diffuse eosinophilic infiltration of the bowel wall to a variable depth
and various gastrointestinal manifestations. We describe a case of severe eosinophilic gastroenteritis presenting as frequent bowel obstruction and diarrhea in
a 35-year-old man. The patient was misdiagnosed and
underwent surgery because of intestinal obstruction
when he was first admitted to a local hospital. Then
he was misdiagnosed as having Crohn’s disease in another university teaching hospital. Finally, the patient
asked for further treatment from our hospital because
of the on-going clinical trial for treating refractory
Crohn’s disease by fecal microbiota transplantation.
Physical examination revealed a slight distended abdomen with diffuse tenderness. Laboratory investigation
showed the total number of normal leukocytes with
neutrophilia as 90.5%, as well as eosinopenia, mono-
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INTRODUCTION
Eosinophilic gastroenteritis is a rare disease characterized
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by patchy or diffuse eosinophilic infiltration of the bowel
wall to a variable depth and symptoms associated with
the gastrointestinal tract[1,2]. The first description of the
disease was made by Talley et al[3]. The pathogenesis and
etiology of the disease remain unknown[4,5]. Diagnostic
criteria include demonstration of eosinophilic infiltration
of the bowel wall, lack of evidence of extra-intestinal
disease, and exclusion of various disorders that could
mimic a similar condition[1]. Here we present our experience of diagnosis and novel therapy for a case of severe
eosinophilic gastroenteritis presenting as frequent bowel
obstruction and diarrhea.

A

B

CASE REPORT
A 35-year-old man was first admitted to a local hospital in March 2012 for progressing abdominal pain and
distension. Computer tomography scan demonstrated
marked wall thickening and stenosis of the intestine in
the lower right abdomen. An emergency laparotomy was
performed for the consideration of acute appendicitis.
Exploration revealed focal stricture in the ileocecal junction. Segmental resection of the ileocecum and end to
end anastomosis were performed. After the operation, diarrhea and incomplete ileus still occurred frequently, and
symptomatic treatment had little effect. Severe intestinal
obstruction recurred in September 2012, at which time
doctors in another university teaching hospital reviewed
previous surgical biopsy and diagnosed the patient as
having Crohn’s disease. After eliminating infection, two
weeks prednisone and two months nasogastric tube feeding of enteral nutrition and azathioprine did not improve
the symptoms. He suffered from diarrhea over twenty
times a day. Finally, the patient asked for further treatment from our hospital in November 2012 because of
the on-going clinical trial (NCT01793831) for treating
refractory Crohn’s disease by fecal microbiota transplantation (FMT). The patient had no history of drug allergy,
asthma, or allergic rhinitis. Physical examination revealed
a slight distended abdomen with diffuse tenderness. Laboratory investigation showed the total number of normal
leukocytes, with neutrophilia of 90.5%, eosinopenia of
0%, monocytopenia of 2.2%, lymphocytopenia of 7.2%,
erythrocyte sedimentation rate 42 mm/h, and C-reactive
protein 69 mg/L. Blood and stool bacterial culture were
negative. Blood tests for Cytomegalovirus and EpsteinBarr virus were negative. Sigmoidoscopy revealed an
obvious stenosis and a smooth, diffusely inflamed sigmoid mucosa from which multiple biopsies were taken
(Figure 1). Barium radiography confirmed a stricture of
the sigmoid colon (Figure 2). Previous surgical biopsy
showed a dense infiltration of eosinophils throughout
the entire thickness of the bowel wall (Figure 3). After
excluding the possibilities of malignancy by surgical
pathology, parasitic disease by stool examination, and
autoimmune disease by immunological tests, eosinophilic
gastroenteritis was diagnosed. Antibiotics was used, but
there was no clinical improvement. The patient strongly
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Figure 1 Endoscopic picture of the sigmoid colon. A: Multiple biopsies
were taken from the diffusely inflamed mucosa and revealed eosinophilic infiltration; B: Stricture of the sigmoid colon and smooth mucosa.

Figure 2 X-ray barium radiography discloses significant stenosis of the
sigmoid colon.

demanded FMT treatment for his disease, and the donor
of the feces was his 9-year-old healthy daughter. The
routine screening for potential pathogens was performed
in all donors. After single standardized FMT through the
mid-gut by gastroscope, referring to our previous protocol[6], the frequent diarrhea was dramatically reduced
within one week. However, the stenosis still existed. For
consideration of combined therapy, prednisone 35 mg/d
was used in the first three weeks and gradually reduced
until it was terminated within seven weeks. The patient
recovered well and was free from gastrointestinal symptoms until six weeks after he stopped steroids. Diarrhea
recurred but the stricture of the sigmoid colon disap-
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A

B

Figure 3 Microscopy of the resected ileocecal revealing eosinophilic infiltration from the submucosa to the subserosa. A: Boundary of muscular and serosal
layer become indistinct (HE × 40); B: Dense eosinophilic infiltrates in the mucosa (HE, × 400).

diseases[11]. Reports of applications outside of Clostridium
difficile infection are emerging because more patients request treatment and more clinics incorporate FMT into
their treatment repertoire, which will pave the way for
the use of FMT in several idiopathic conditions[12]. After
all this comprehensive consideration, we eventually tried
the combination treatment of FMT and prednisone,
and achieved good clinical effects. We can differentiate
between the effects of prednisone and FMT because
FMT was used one week before prednisone and dramatically reduced the frequency of diarrhea within several
days. This indicated the fast therapeutic role of FMT in
eosinophilic gastroenteritis cases presenting as long-term
diarrhea. Besides, the patient did not benefit from the
two-week treatment with prednisone before he went to
our hospital and appeared to respond to our combination
treatment judging by the disappearance of the gastrointestinal symptoms. However, it remains unclear whether
FMT could cure eosinophilic gastroenteritis or maintain
long term clinical remission if prednisone was not given.
As far as we know, this is the first report where FMT was
used to treat severe eosinophilic gastroenteritis.

peared during colonoscopy. A steroid was used again for
six weeks. The patient was completely free of recurrence
during the follow-up 11 mo, at which time he regained 10
kg and had normal working capability.

DISCUSSION
Eosinophilic gastroenteritis is an uncommon disease and
can be seen anywhere in the gastrointestinal tract. In 1970,
Klein et al[7] classified the disease into mucosal, muscular
and serosal types based on the depth of involvement. The
involvement of different layers usually gives rise to different clinical manifestations. The most common mucosal
disease generally presents with diarrhea, bleeding, and
protein-losing enteropathy, or malabsorption. Involvement of the muscle layer may cause bowel wall thickening and subsequent intestinal obstruction, which was the
manifestation in this patient. The subserosal form usually
presents with peritonitis and eosinophilic ascites, with or
without any or all of the symptoms associated with mucosal and/or muscle layer disease[1,8].
Because the pathogenesis and etiology of the disease
are not clear, there are no standards for the diagnosis of
eosinophilic gastroenteritis. Talley et al[3] have identified
three main diagnostic criteria: (1) the presence of gastrointestinal symptoms; (2) biopsies demonstrating eosinophilic infiltration of one or more areas of the gastrointestinal tract, or characteristic radiological findings with
peripheral eosinophilia; or (3) no evidence of parasitic or
extra-intestinal disease. However, the definitive diagnosis
is the histologic demonstration of eosinophilic infiltration of some part of the gastrointestinal tract[2]. Rarely,
Crohn’s disease or ulcerative colitis might be associated
with peripheral eosinophilia, but they can usually be excluded by biopsy because of a lack of eosinophilia[9].
There is no consensus about the treatment of eosinophilic gastroenteritis, but long term steroid treatment is
the mainstay management so far. It is now well appreciated that intestinal microbiota make up a microbial organ
that is integral to overall host physiology, including pivotal roles in metabolism and immune system function[10].
The concept of FMT in traditional Chinese medicine has
been recorded for at least 1700 years to treat intestinal
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COMMENTS
COMMENTS
Case characteristics

A case of severe eosinophilic gastroenteritis presenting as frequent bowel obstruction and diarrhea.

Clinical diagnosis

Clinical symptoms and surgical pathology are very important for the diagnosis
of eosinophilic gastroenteritis.

Differential diagnosis

Long term follow-up should be important for confirming or correcting previous
diagnosis when it is difficult to make a differential diagnosis between Crohn’s
disease and severe eosinophilic gastroenteritis.

Laboratory diagnosis

Peripheral eosinophilia was not observed in this case.

Imaging diagnosis

X-ray barium radiography discloses typical stenosis of the sigmoid colon.

Pathological diagnosis

Microscopy of the resected ileocecum, revealing eosinophilic infiltration from
the submucosa to the subserosa.

Treatment

The combination treatment of fecal microbiota transplantation (FMT) and pred-

776

February 8, 2015|Second Edition|

Dai YX et al . Severe eosinophilic gastroenteritis
nisone achieved good clinical effects after previous failure of treatment with
prednisone, azathioprine and enteral nutrition.

5

Related reports

Patients with severe intestinal disease might benefit from FMT.

Term explanation

6

FMT is a special therapeutic modulation which uses microbiota from stools.

Experiences and lessons

Manifestations of a rare disease should draw clinical workers great attention.

Peer review

7

This is the first report where FMT was used to treat severe eosinophilic gastroenteritis. However, Helicobacter pylori (H. pylori) was not detected in this case.
It is important to evaluate infection by H. pylori due to a recent work in which
the patient was cured from eosinophilic gastroenteritis just by eradicating the
infection.

8
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Core tip: Case reports suggest that isotretinoin administration may trigger inflammatory bowel diseases.
This hypothesis has raised great scientific interest and
numerous propositions addressing the pathophysiology
of this potent association have been made. However,
demographic data do not support a correlation between
isotretinoin and inflammatory bowel disease. The current case describes a patient who developed ulcerative
colitis while on isotretinoin administration. We hope
that this case report may contribute to future epidemiological studies with scope to clarify the association
between isotretinoin and inflammatory bowel diseases
and more specifically ulcerative colitis.
Original sources: Papaconstantinou I, Stefanopoulos A, Papailia
A, Zeglinas C, Georgopoulos I, Michopoulos S. Isotretinoin and
ulcerative colitis: A case report and review of the literature. World
J Gastrointest Surg 2014; 6(7): 142-145 Available from: URL:
http://www.wjgnet.com/1948-9366/full/v6/i7/142.htm DOI:
http://dx.doi.org/10.4240/wjgs.v6.i7.142

Abstract
This case report describes a case of ulcerative colitis
the onset of which occurred after the use of isotretinoin for acne treatment. Our patient, a healthy male
young adult, after several months of isotretinoin use,
developed gastrointestinal disorders and after thorough
medical workup was diagnosed with ulcerative colitis.
The literature regarding a possible correlation between
isotretinoin use and ulcerative colitis is scarce. Nevertheless, recent epidemiological studies have shed more
light on this possible association.

INTRODUCTION
Ulcerative colitis (UC) is an idiopathic inflammatory
bowel disease affecting mostly young adults [1]. Acne
is a skin disease that occurs commonly in adolescents
and young adults[2]. Isotretinoin is a synthetic analogue
of vitamin A and it is approved as treatment of severe
acne that is resistant to standard therapy[3]. It has been
prescribed to many patients worldwide since its introduction in 1982. Isotretinoin use has some known and well
described severe adverse effects. Therefore the onset of
ulcerative colitis after isotretinoin use had been reported
only in case reports and therefore the risk had not been
assessed[4]. Although the association of isotretinoin with

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Biopsy from colonoscopy which revealed mucosal inflammation,
compatible with ulcerative colitis.

Figure 2 Histopathological image from the excised colon, typical of ulcerative colitis. This image demonstrates marked lymphocytic infiltration (blue/
purple) of the intestinal mucosa and architectural distortion of the crypts (right
side of the image). The inflammation is shallow and affects only the mucosa
sparing the muscularis mucosal (left side).

Table 1 Laboratory findings
Test

Result

Normal lab values

WBC
NEU
LYM
CRP
RBC
Hb
ESR

21.300 per mcL
95%
1%
5.9 mg/dL
3.17 × 106/UL
9.6 g/dL
47 mm/h

4-9 × 1000 per mcL
43%-75%
11%-49%
0.0-0.5 mg/dL
3.8-5.3 × 106/UL
13.5-17.0 g/dL
M < 50 y.o:
0-15 mm/h
40.0%-51.0%
120-380 × 103/uL
3.5-5.5 g/dL
6.0-8.0 g/dL

Htc
Platelets
Alb
Total protein

28%
316 × 103/uL
1.7 g/dL
4.6 g/dL

abuse should be overruled first. In that direction, stool
cultures were negative for bacteria and parasites as were
examinations for sexually transmitted diseases, hepatitis B,
hepatitis C, human immunodeficiency virus infection and
endocarditis. Abdominal X-ray was done with no specific
findings. Finally colonoscopy was performed and biopsies were obtained. The endoscopic image resembled that
of ulcerative colitis. The histological examination defined,
from the typical histopathological findings, the diagnosis
of UC (Figure 1). Isotretinoin was discontinued and he
started treatment with mesalazine for six months with no
significant improvement. Therefore was treated with corticosteroids at an outpatient gastroenterological clinic for
several months with good clinical results. Mesalazine was
used as maintenance treatment. Mild flares were reported
rarely in the years that followed.
Soon after the first severe colitis episode he relapsed
in his heroin addiction. Fortunately, about a year ago, he
entered an anti-addiction treatment program and was
treated with methadone.
However five months ago there was a severe relapse of the disease, as depicted by Truelove and Witts
severity index. Laboratory findings are summarized in
Table 1. The patient had more than 6 bloody diarrheas
per day and reported a loss of 15 kg in the precedent
two months. The patient required hospitalization for
two weeks in a gastroenterological clinic. Stool cultures
were negative and he was treated with corticosteroids,
antibiotics and parenteral nutrition due to severe malnourishment. In addition, he was treated for his heroinaddiction. There was no clinical improvement and thus
rescue therapy with anti-TNF started. The colitis did not
respond to infliximab and therefore surgical treatment
was proposed. He underwent subtotal colectomy with
end ileostomy and mucous fistula of the remaining rectal
stump, due to the risk of a vulnerable and unsafe reconstruction. The histopathological findings of the surgical
specimens once more confirmed the diagnosis of ulcerative colitis (Figure 2).
During hospitalization he was also assessed by psy-

WBC: White blood cells; NEU: Neutrophils; LYM: Lymphocyte; CRP:
C-reactive protein; RBC: Red blood cells; ESR: Erythrocyte sedimentation
rate.

ulcerative colitis has probably been answered in recent
large epidemiological studies[1]. The objective of this case
report is to demonstrate a case of a young male who was
diagnosed with ulcerative colitis after being treated with
isotretinoin for eight months and to review current literature for this association.

CASE REPORT
A 29-year-old male with past medical history of heroin
addiction referred to our clinic for surgical treatment of
severe ulcerative colitis resistant to conservative treatment and anti-tumor necrosis factor (TNF) therapy. Our
patient was diagnosed with acne vulgares in 2007 and
was treated with isotretinoin 20 mg two times daily with
good results. After eight months of treatment he developed bloody diarrheas accompanied by abdominal pain.
No fever or skin rashes or weight loss has been reported
and had no medical or family history of gastrointestinal
diseases. He was referred to a gastroenterological clinic.
He admitted being addicted to heroin since 2004 but had
stopped heroin use about 3 mo before this incident. Differential diagnosis on this case proposed that infectious
reasons of gastroenteritis and diseases related to drug
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the studies that demonstrated a positive correlation between isotretinoin and UC did not address the possibility
of previous topical treatment of acne. The main reason
was that prior studies have shown that there is no association between UC and topical treatment of acne[10].
Alhusayen et al[1] stated that the risk of inflammatory
bowel disease after topical acne medication was similar to
the risk of isotretinoin. It is still unknown if acne itself is
related with inflammatory bowel disease or other inflammatory diseases. Bernstein et al[2] concluded also that there
is a smaller possibility for patients with known history of
inflammatory bowel disease to use isotretinoin for acne
treatment than patients from the general population. In
addition there is no association from the literature between UC and heroin addiction. Our finding is similar to
Papageorgiou et al[9] because their patient developed also
UC after prolonged therapy with isotretinoin taken twice
a day. It is worth of noting that in the majority of previous cases, ulcerative colitis’ symptoms developed shortly
after the cessation of isotretinoin therapy whereas there
are only few cases[11,12], as the present one, addressing to
patients who developed symptoms of UC while they were
on isotretinoin treatment.
In conclusion recent data from the literature suggest
that the risk for UC does not increase with isotretinoin
treatment. However, in clinical practice there are significant questions that remain unanswered, such as the risks
vs the benefits resulting from isotretinoin therapy applied
to individuals with positive inflammatory bowel disease
family history.
What remains to be investigated further, is the role
of isotretinoin as a causative factor in ulcerative colitis or
inflammatory bowel disease in general.

Table 2 Association between isotretinoin and ulcerative
colitis in case control studies
Ref.

Population
[2]

Bernstein et al
Residents of Manitoba Canada
Crockett et al[8]
US health claims database
Etminan et al[7]
Women using oral contraceptives
Alhusayen et al[1]
British Columbia residents

UC [RR (95%CI)]
1.16 (0.56-2.20)
4.36 (1.97-9.66)
1.10 (0.44-2.70)
1.31 (0.96-1.80)

UC: Ulcerative colitis.

chiatrists for his addiction. He was discharged ten days
post-surgery in a significantly improved clinical status. A
second restorative operation will be performed later.

DISCUSSION
This case report presented a probable adverse effect of
isotretinoin that has been reported rarely by scientists. To
the best of our knowledge this is the first case report of
ulcerative colitis (UC) related to isotretinoin treatment in
Greece. Not many cases of UC after isotretinoin exposure had been reported since its introduction for clinical
use in 1982[5]. A possible mechanism is considered to be
the prevention of epithelial cell growth and the activation
of T-cells. Another theory is that the T-cells that are activated by isotretinoin, express the α4β7 and CCR9 receptors which are crucial to the process of the inflammation
in the gastrointestinal system[6]. Several lawsuits have been
filled implying correlation between isotretinoin and UC.
The fact is that it is not possible to associate adequately
isotretinoin isotretinoin and UC based on case reports or
small case series. Moreover case reports cannot quantify
the risk of UC after isotretinoin treatment[5]. The results
from observational studies that followed were still confounding for a positive association. Despite all these, recent epidemiological studies and a meta-analysis suggests
that isotretinoin does not increase the risk of UC[7].
Table 2 shows the pooled RR for UC from several
large epidemiological studies. Bernstein et al[2] found no
association between UC and isotretinoin. But Crockett
et al[8] reported a strong association between them. They
also demonstrated that the risk was elevated not only if
the dose was increased (OR per 20 mg dose increase: 1.50
95%CI: 1.08-2.09) but also if the therapy with isotretinoin was longer than two months (OR = 5.63, 95%CI:
2.10-15.03). However the recent meta-analysis by Etminan
et al[7] suggested that there is no correlation between UC
and isotretinoin. The pooled RR from their study after the
proper adjustment was 1.61 95%CI: 0.88-2.95. Another
issue is that the onset of UC is about the same age as acne
and UC has also extra-intestinal skin manifestations that
can be misinterpreted as acne[9]. Alhusayen et al[1] observed
that in the subgroup of 12-19 years old; there was a weak
but significant association of inflammatory bowel disease
and isotretinoin (RR = 1.39; 95%CI: 1.03-1.87). They did
not report a separate rate ratio for UC in this subgroup.
However their prime outcome was that inflammatory
bowel disease was not related with isotretinoin. Moreover
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COMMENTS
COMMENTS
Case characteristics

Bloody diarrheas accompanied by abdominal pain without fever or skin rashes
or weight loss in a patient with personal history of heroin abuse.

Clinical diagnosis

Multiple bloody diarrheas per day accompanied by constant abdominal pain
that spread in every abdominal region.

Differential diagnosis

Infectious causes of gastroenteritis, diseases related to drug abuse and inflammatory bowel diseases should be considered.

Laboratory diagnosis

Stool cultures and examinations for sexually transmitted diseases, hepatitis
B, hepatitis C, human immunodeficiency virus infection and endocarditis were
negative, therefore colonoscopy was performed and biopsies were obtained.

Imaging diagnosis

Abdominal X-ray, endoscopy.

Pathological diagnosis

From the endoscopic biopsy the histological findings set the diagnosis of ulcerative colitis (UC).

Treatment

The treatments that the patient underwent were firstly corticosteroids that
showed good clinical results with mesalazine as maintenance treatment, thus
after a severe relapse of the disease the patient was treated with corticosteroids, antibiotics and parenteral nutrition with no clinical improvement and rescue therapy with anti-tumor necrosis factor (TNF) factors (infliximab) was used,
finally he underwent surgical treatment (subtotal colectomy with end ileostomy
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and mucous fistula of the remaining rectal stump).

3

Related reports

UC is a bowel disease that in not quite sure what are its triggering factors.
Though many factors are assumed to be associated to the onset of the disease.
Some factors are very well studied but others need more research in order to
be blamed. The use of isotretinoin, a widely used treatment for acne is associated to UC even though the case reports describing the linkage are few.

4
5

Term explanation

Isotretinoin is a medication related to vitamin A used primarily for severe cystic
acne and acne that has not responded to other treatments. Anti-TNF therapy
(anti-tumor necrosis factor therapy) is a new class of drugs that are approved in
treating moderate-to-severe UC. The most common drug used is infliximab, that
is a monoclonal antibody that binds to TNF.

6
7

Experiences and lessons

UC is a disease that is maybe associated and triggered by more drugs and
factors than people already know so in the differential diagnosis of bloody diarrheas in any young patient, should always be the inflammatory bowel diseases.

8

Peer review

This case report is interesting and well written.
9
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INTRODUCTION
Inflammatory bowel disease (IBD) encompasses Crohn’s
disease (CD) and Ulcerative Colitis (UC). These autoimmune conditions involve mucosal inflammation of the
entire gastrointestinal tract in CD and the colon and rectum in UC. While primary management of IBD is medical, surgical indications are generally reserved for toxic
colitis, perforation, bleeding, strictures, neoplasms, and
failure of medical management.
Although the rate of IBD flare is similar in pregnant
and nonpregnant patients (26%-34%), the primary determinant of disease outcome seems to involve quiescence
vs active disease at the initiation of pregnancy[1]. Thus the
goal in a planned pregnancy is remission before conception[1]. The optimal drug regimen is patient dependent
but the aminosalicylate (mesalamine, balsalazide, sulfasalazine), thiopurine (AZA and 6-MP), and anti-TNF
(INF, ADA, CZP) classes are generally considered safe in
pregnancy. Active disease is a greater risk than active therapy and timing of dosages can avoid the later weeks of
pregnancy to mediate placental transfer of these drugs[1,2].
Initial studies reported an association between IBD
and adverse outcomes in pregnant patients, possibly
mediated by the immunologic phases of pregnancy and
specific interactions leading to preterm birth[3]. Surgical
management of ulcerative colitis in an ongoing pregnancy is infrequently reported, with only one recent literature
review published[4] and additional case reports. Results
showed no mortality reported after 1974, and minimal
morbidity[4,5]. Other more generalized reports of IBD
relapse during pregnancy indicate a colectomy rate of up

Abstract
This report describes a young female in her second
trimester of pregnancy with known ulcerative colitis on
maintenance medical therapy. She was admitted for
abdominal pain, and workup revealed a colonic stricture and ulceration with contained perforation. After
multidisciplinary discussion she was managed with
colectomy and end ileostomy. She delivered a healthy
newborn 18 wk after surgery. Only a few prior reports
described surgical management of inflammatory bowel
disease during pregnancy, with recent results indicating
low risk of adverse outcomes.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Inflammatory bowel disease; Ulcerative
colitis; Colonic stricture; Colon perforation; Pregnancy
Core tip: Surgical management of inflammatory bowel
disease flare during pregnancy are rare and infrequently reported in the literature. This case report summarizes the literature and describes a successful resection
of a contained perforation and stricture secondary to
ulcerative colitis flare.
Original sources: Overbey D, Govekar H, Gajdos C. Surgi-
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Figure 1 Computed tomography scan images revealing the strictured segment (A) and adjacent phlegmon (B).

to 4.0 cm (Figure 1). She also had a colonoscopy showing
a tight, inflamed and friable 8 mm stricture at 45 cm with
active ulceration at 35-40 cm. The colonoscope could
not be passed through the stricture. Antibiotics were
continued from admission (piperacillin-tazobactam and
metronidazole), with no signs of hemodynamic instability
or sepsis. Multidisciplinary meetings were arranged with
gastroenterology, obstetrics and surgery.
Following a week of conservative measures with total
parenteral nutrition and no signs of improvement, she
underwent a subtotal colectomy (cecum, ascending, transverse, descending, sigmoid colon resected), end ileostomy, and partial gastrectomy due to the colon mass being
inseparable from the greater curvature of the stomach.
The rectal stump was left in place and oversewn. The fetus was closely monitored.
The post-operative course was uneventful and patient
was discharged home on postoperative day five, with steroid taper over the next 7 d. The follow up visit included
a normal fetal ultrasound. Pathology revealed diffuse mucosal inflammation (chronic colitis) throughout the colon
without skip lesions, with a normal short terminal ileum
segment (Figure 2). A colonic ulcer was identified as well
as the adherent abscess measuring 5.5 cm. The rest of
her pregnancy was uncomplicated and she went on to deliver a healthy infant.

Figure 2 Colonoscopic images showing the strictured segment (arrow)
and mucosal inflammation.

to 17%[6]. We report a case of a surgically treated complicated IBD during pregnancy.

CASE REPORT
Our patient is a 23-year-old female with a 13-year history
of UC. She was diagnosed with IBD via symptoms and
colonoscopic evidence of disease at ten years of age. Over
the last 13 years she has been managed with mesalamine
and steroid bursts. She underwent repeat colonoscopy secondary to a stricture in the transverse colon near the splenic
flexure in 2012. Biopsies at that time were negative for malignancy and the lumen was viewed to be widely patent.
Patient presented to University Hospital at 21 wk of
her first pregnancy in April of 2013, with worsening abdominal pain, diarrhea, nausea and intermittent emesis
for two months. At the time of admission she was on
mesalamine 800 mg bid, and prednisone 30 mg qd, as well
as a prenatal vitamin and a proton pump inhibitor. Physical exam revealed a gravid uterus with focal tenderness
in the mid epigastric region and the left upper quadrant.
Laboratory analysis was significant for leukocytosis at 14.0
× 109/L, erythrocyte sedimentation rate of 75 mm/h and
C-reactive protein of 7.0 mg/dL. She underwent a computed tomography scan showing a colonic stricture near
the splenic flexure, with dilated proximal colon and a fluid
collection surrounding the splenic flexure measuring up

WCCR|www.wjgnet.com

DISCUSSION
IBD in pregnancy presents a unique challenge. IBD flares
can present with symptoms like abdominal pain, hematochezia, or varying degrees of perforation as illustrated by
our case.
The goal in treating any IBD flare is to induce remission of the acute flare, and design appropriate maintenance therapy to improve quality of life. Surgical intervention in ulcerative colitis is typically reserved for failure
of medical therapy, acute change such as toxic colitis,
perforation, bleeding, or the development of strictures
or neoplasm. Surgical intervention with a gravid uterus
presents several unique challenges[7].
There were two main decision pathways in our case.
First, the decision to continue medical management or
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Laboratory diagnosis

pursue surgical intervention. With patient’s non-toxic
state there was no urgent need for surgery, but due to
the stricture and phlegmon, patient would have been
unlikely to maintain adequate nutrition without repeat
dilation or stenting of the strictured colonic segment.
We also had concern for a developing malignancy, since
UC may confer an increased risk for developing colon
cancer of up to 30%[8]. Furthermore, increasing immunosuppression in the setting of a known perforation and
abscess can be risky. This made surgical intervention the
preferred approach.
The second decision is which operation is best suited
to her case. Diversion only would allow nutritional intake
and provide proximal decompression, but would leave
a severely inflamed segment of colon in place thus requiring escalation of medical therapy and likely steroids
throughout the rest of her pregnancy. The strictured
segment of colon would ultimately require resection at a
later date anyway. We elected to proceed with a subtotal
colectomy. Primary anastomosis was considered too risky
under the circumstances, and an end ileostomy eliminated the risk of a possible anastomotic leak. Ileostomy
placement in a patient with a gravid uterus must also be
given special consideration to avoid obstruction as the
abdomen changes in girth[9]. A rectal stump was left in
place to allow future reconstruction. Surveillance of the
remaining rectal stump is recommended for malignancy
concern.
A literature review in 2005 identified only five cases in
25 years at a large referral center, and 37 published cases
in the literature for fulminant ulcerative colitis requiring
an operation during pregnancy[4]. Although early cases
noted a fetal mortality as high as 49%, more recent studies have shown subtotal colectomy and Brooke ileostomy
to be safe in the pregnant population[4].
In summary, we successfully managed a case of complicated UC in pregnancy via extended colectomy, partial
gastrectomy and end ileostomy. Patient had an uneventful
recovery and delivered a healthy newborn a few weeks
later. Consideration should be given to surgical resection
in cases of complicated UC in pregnant women in well
selected cases following multidisciplinary evaluation.

Laboratory analysis was significant for leukocytosis at 14.0 × 109/L, erythrocyte
sedimentation rate of 75 mm/h and C-reactive protein of 7.0 mg/dL.

Imaging diagnosis

Computerized tomography revealed a colonic stricture near the splenic flexure,
with dilated proximal colon and a fluid collection surrounding the splenic flexure
measuring up to 4.0 cm.

Pathological diagnosis

Pathology revealed diffuse mucosal inflammation limited to the colon and rectum, with a normal short terminal ileum segment. A colonic ulcer was identified
as well as the adherent abscess measuring 5.5 cm.

Treatment

Treatment included antibiosis as well as surgical management including subtotal colectomy and end ileostomy.

Related reports

A literature review in 2005 identified only five cases in 25 years at a large referral center, and 37 published cases in the literature for fulminant ulcerative colitis
requiring an operation during pregnancy. Although early cases noted a fetal
mortality as high as 49%, more recent studies have shown subtotal colectomy
and Brooke ileostomy to be safe in the pregnant population.

Experiences and lessons

An important lesson is that surgical management of complicated inflammatory
bowel disease flare can be safe in pregnancy and should be considered in appropriate circumstances.

Peer review

Authors report a case of a surgically treated complicated during pregnancy.
They successfully managed a case of complicated Ulcerative Colitis in pregnancy and this information is important.
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Rare presentation of primary (AL) amyloidosis as
gastrointestinal hemorrhage without systemic involvement
Mohammad F Ali, Anik Patel, Stephanie Muller, David Friedel
loped, ulcerated, and hemorrhaged on contact. Despite initial treatment for immunostain-positive focal
cytomegalovirus gastritis, follow-up esophagogastroduodenoscopy after two months continued to demonstrate friable and irregular duodenal mucosa hinting at
a different underlying etiology. Pathology reports from
analyses of biopsy samples highlighted infiltration
and expansion of the lamina propria and submucosa.
Subsequent staining with congo red/crystal violet and
appropriate subtyping established the diagnosis of AL
(kappa)-type amyloidosis. The significance of this case
lies in the fact that our patient did not have the typically seen diagnostic systemic involvements-namely
of heart and kidneys-usually seen in primary (AL)
amyloidosis patients. It was the persistent endoscopic
findings and biopsy results which gave clues to the
physicians regarding the possibility of an abnormal
protein-deposition entity.
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Abstract
We are reporting a rare case of a patient with primary
(AL) amyloidosis presenting with an acute non-variceal
upper gastrointestinal hemorrhage in the absence of
other systemic involvement. The case report involves
a 58-year-old woman with significant cardiac history
and hereditary blood disorder who came in complaining of abdominal pain and coffee-ground emesis for
two days. Computed tomography (CT) scan of the
abdomen and pelvis with contrast revealed segmental
wall thickening of the proximal jejunum with hyperdense, heterogenous luminal content. Similar findings
were evident in the left lower small bowel region, suspicious for small bowel hematoma and the possibility
of intraluminal clots. Esophagogastroduodenoscopy
performed post resuscitation showed punctate, erythematous lesions throughout the stomach as well as
regions of small bowel mucosa that appeared scal-
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Core tip: This case report of a 58-year-old AfricanAmerican woman with coffee-ground emesis highlights
a rare instance where AL (kappa)-type amyloidosis
presents as gastrointestinal hemorrhage in the absence
of clinical disease elsewhere in the body. Esophagogastroduodenoscopy initially revealed punctate, erythematous lesions throughout the stomach as well as regions
of small bowel mucosa that appeared scalloped, ulcerated, and hemorrhaged on contact. Patient was treated
for cytomegalovirus gastritis based on biopsy results.
However, repeat enteroscopy continued to demonstrate
friable and irregular duodenal mucosa with pathology
highlighting infiltration and expansion of the lamina
propria and submucosa. Appropriate staining and sub-
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typing established AL (kappa)-type amyloidosis.

A

Original sources: Ali MF, Patel A, Muller S, Friedel D. Rare
presentation of primary (AL) amyloidosis as gastrointestinal
hemorrhage without systemic involvement. World J Gastrointest
Endosc 2014; 6(4): 144-147 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v6/i4/144.htm DOI: http://dx.doi.
org/10.4253/wjge.v6.i4.144

INTRODUCTION

B

Primary (AL) amyloidosis is an infrequent disorder and
the exact incidence is unknown. In the United States,
there is roughly 6 to 10 cases per million person-years[1].
The median age at diagnosis is 64 years. There is a male
predominance with men accounting for 65% to 70% of
patients[2].
Amyloidosis involves the extracellular deposition of
protein fibrils. Primary (AL) amyloidosis, as diagnosed in
our patient, is associated with monoclonal light chains in
serum and or urine. The kidneys and heart are the most
commonly involved organs. However, the nervous system, lungs, liver, soft tissue and the gastrointestinal (GI)
tract can be involved as well[3].
The occurrence of clinically evident gastrointestinal
involvement depends on the type of amyloidosis. While
as many as 60% of patients with reactive amyloidosis display gastrointestinal disease, it appears far less common
in AL amyloidosis.

Figure 1 Small bowel biopsies with multiple immunostains confirming
amyloid deposition. A: Duodenal Biopsy; Congo Red (× 20); Infiltration and
expansion of the lamina propria and submucosa by amyloid deposition staining
positive for Congo-Red; B: Small Bowel Biopsy; Crystal Violet (× 40); Marked
acute duodenitis with blood, fibrin, and acute inflammatory exudates, suggestive of bleeding site. Crystal Violet stain positive for amyloid.

samples indicating focally active gastritis were positive for
cytomegalovirus (CMV). Treatment with Valganciclovir
(900 mg every 12 h) for 21 d was initiated.
A repeat enteroscopy 2 mo later to assess for healing,
continued to demonstrate friable and irregular duodenal
mucosa (Figure 2). There was oozing from areas of scope
contact and biopsy sites. Argon plasma coagulation was
used to achieve hemostasis. Pathology underlined infiltration and expansion of the lamina propria and submucosa
(Figure 1A) in addition to eosinophilic deposition around
blood vessels (Figure 3). Immunostain was negative for
CMV. Congo Red/Crystal Violet staining however, was
positive, and appropriate subtyping subsequently established AL (kappa)-type amyloidosis.

CASE REPORT
A 58-year-old African-American woman with history
of sickle cell disease, atrial fibrillation, Wolff-ParkinsonWhite syndrome and AICD presented with epigastric
pain, coffee-ground emesis for 2 d. Patient denied nausea, early satiety, constipation, or dysphasia. She was
found to have a hemoglobin level of 4.5 g/dL and was
positively orthostatic, consequently requiring fresh frozen
plasma (FFP) and multiple units of packed red blood
cells (RBCs). The patient was started on continuous IV
proton pump inhibitor (PPI) and admitted to ICU for
close monitoring.
Computed tomography (CT) abdomen/pelvis with
contrast showed segmental wall thickening of the proximal jejunum with hyperdense, heterogenous luminal content. Similar findings were evident in the left lower small
bowel region, raising suspicion for small bowel hematoma with the possibility of intraluminal clots. Esophagogastroduodenoscopy post-resuscitation revealed punctate,
erythematous lesions throughout the stomach (including
the cardia) as well as regions of small bowel mucosa that
appeared scalloped, ulcerated, and hemorrhaged on contact. Biopsies suggested marked acute duodenitis with
blood, fibrin, and acute inflammatory exudates, indicative
of the bleeding site (Figure 1B). Immunostains of these
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DISCUSSION
The clinical diagnosis of gastrointestinal amyloidosis can
be challenging in patients in whom the presence of this
disease entity has not yet been established. Rarely does
AL-amyloid present in the gastrointestinal tract as acute
GI hemorrhage without other systemic symptoms[4]. Cardiac involvement, seen in 90% of the cases, is marked by
congestive heart failure (CHF) and arrhythmias due to
restrictive cardiomyopathy[5]. Diastolic dysfunction contributing to heart failure is apparent on echocardiography.
Our patient had normal left ventricular systolic function
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Figure 2 Second segment of the duodenum demonstrating notched mucosal appearance.

Figure 3 Colon Biopsy; Congo Red (× 40). Fragments of colonic mucosa and
separate fragments of submucosa with eosinophilic material deposited around
blood vessels, consistent with amyloid deposition. Congo Red stain positive.

and although she had abnormal left ventricular diastolic
function, her E/A ratio was 1.3. The E/A ratio is usually greater than 2.0 in the restrictive cardiomyopathy associated with amyloidosis[6]. Additionally, the patient did
not display any clinical signs of heart failure (e.g., lower
extremity swelling of jugular venous distention). Renal
insufficiency and/or nephrotic syndrome was also lacking
in our patient.
Gastrointestinal manifestations appear to be less common in AL amyloidosis, with biopsy diagnosed disease
and clinically apparent disease occurring in only 8% and
1% respectively of 769 patients in a retrospective review[7]. Despite the infrequency of gastrointestinal manifestations, the small intestine is the site of greatest deposition when there is involvement. Duodenal amyloidosis
results in scalloped edges, duodenitis, ulcers, masses,
hypotonia, and dilatation[8-10]. Endoscopic findings commonly include a fine granular appearance, polyps, erosions, ulcerations, and mucosal friability[11]. Clinical signs
and symptoms may include hemorrhage, obstruction, and
infarction amongst others.
Bleeding occurs as a presenting symptom in 25%-45%
of patients with amyloidosis and may be caused by ischemia or infarction, by ulceration or an infiltrated lesion,
or from generalized oozing without a particular source[12].
Endoscopy shows diffuse involvement, such as esophagitis and gastritis, more often than discrete lesions, as
observed in our patient.

of the proximal jejunum and parts of the small bowel, with hyperdense,
heterogenous walls/luminal content.

Pathological diagnosis

Small bowel biopsy (duodenum) showed infiltration and expansion of the lamina
propria and submucosa by Congo-red and crystal violet-positive amyloid.

Treatment

Symptom control, e.g., blood transfusion/fluid resuscitation, monitoring vitals.

Related reports

AL-amyloid rarely presents in the gastrointestinal tract as acute GI hemorrhage
without other systemic symptoms.

Term explanation

The E/A ratio is a marker of the function of the left ventricle of the heart and
is calculated on echocardiography with abnormalities indicative of diastolic
dysfunction.

Experiences and lessons

This case report highlights the importance of endoscopic findings and biopsy
revelations in making a diagnosis of amyloidosis in patients without other systemic manifestations.

Peer review

The paper is well written and reports an interesting case.
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Core tip: Up to 5%-10% of patients with gastrointestinal bleeding may have persistent bleeding that does
not respond to endoscopic measures. When failure of
the initial management strategy is observed, new techniques can be used. Cyanoacrylate is a polymer that
crystallizes upon contact with blood and, if used as a
spray, can help achieve hemostasis with minimal or no
risk to patients.

Abstract

Original sources: Toapanta-Yanchapaxi L, Chavez-Tapia N, TéllezÁvila F. Cyanoacrylate spray as treatment in difficult-to-manage
gastrointestinal bleeding. World J Gastrointest Endosc 2014; 6(9):
448-452 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v6/i9/448.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i9.448

Gastrointestinal bleeding can be a life-treating event
that is managed with standard endoscopic therapy
in the majority of cases. However, up to 5%-10% of
patients may have persistent bleeding that does not
respond to conventional measures. Several endoscopic
treatment techniques have been proposed as strategies
to control such cases, such as epinephrine injection,
hemoclips or argon plasma coagulation, but there are
certain clinical scenarios where it is difficult to achieve
hemostasis even though adequate use of the available
resources is made. Reasons for these failures can be
associated with the lesion features, such as extent or
location. The use of long-standing techniques in nontraditional scenarios, such as with cyanoacrylate for
gastric varices sclerosis, has been reported with favorable results. Although new products such as TC-325
or Ankaferd Blood Stopper hemosprays may be useful,
their formulations are not available worldwide. Here we
present two clinical cases with very different scenarios
of gastrointestinal bleeding, where the use of cyanoac-
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INTRODUCTION
Upper gastrointestinal (GI) bleeding is a common disease, with approximately 48% of cases related to peptic
ulcer disease[1]. Although endoscopy is highly effective in
the control of active bleeding, up to 5%-10% of patients
may have persistent bleeding that does not respond to
conventional measures, or have recurrent bleeding that is
common in conditions in which the underlying disease is
not cured (e.g., varices, tumors)[2]. In this scenario, recurrent bleeding can be considered an independent risk factor potentially leading to mortality[1].
An ideal method of endoscopic hemostasis would
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A

B

C

Figure 1 Patient with ulcerated adenocarcinoma of the lower third of the esophagus. A: Ulcerative lesion at the minor curvature with oozing; B: Diffuse adenocarcinoma (poorly differentiated). Neoplastic cells alternate with polymorphonuclear cells; C: Ulcerative lesion after cyanoacrylate spray.

A

B

Figure 2 Gastric varices with active bleeding after sclerotherapy with 2-octyl cyanoacrylate. A: Bleeding fundic varices; B: Control of bleeding after placement
of cyanoacrylate spray.

Spray technique
Using a 23-gauge injection needle catheter positioned 1
cm outside the tip of the endoscope, a total of 0.5-2.0
mL of a mixture of N-butyl-2-cyanoacrylate (Histoacryl;
B. Braun Medical, Bethlehem, PA, United States) with
lipiodol (0.5 mL:0.6 cc) was sprayed directly over the
bleeding site, followed by a rapid 5-mL normal saline solution flush. After the spray, the needle was withdrawn inside the catheter, and the entire endoscope was removed,
with the tip of the catheter sheath projecting outside the
endoscope. The tip of the catheter was cleaned externally
and removed.

immediately stop active bleeding and prevent recurrent
bleeding in both the short- and long-term for all types of
lesions, be easy to apply to focal and diffuse areas in all
locations in the GI tract, cause no significant tissue injury,
be safe for the patient, endoscopist, and endoscope, have
no limitation regarding the amount of therapy that can
be applied, work in patients with decreased thrombotic
function, and be inexpensive[3]. Currently, no endoscopic
therapy achieves all of these characteristics, so new
techniques or products must be proposed. Therapeutic
measures using cyanoacrylate spray or new formulations,
such as dust Hemospray (Cook Medical, Bloomington,
IN, United States) have been proposed to achieve hemostasis[4], but the latter is not available worldwide.
We report two clinical cases and their follow-ups
demonstrating the usefulness of cyanoacrylate as a spray
for GI bleeding.

Case 1
A 62-year-old male patient with a history of ulcerated
adenocarcinoma of the lower third of the esophagus
received preoperative chemotherapy and a partial gastrectomy and esophagectomy (with resection of the middle
and lower third). After surgery, radiochemotherapy was
administered and he remained under surveillance.
After three years of follow-up, the patient showed
disease recurrence and presented with melena and epigastric and midgut pain. Upper endoscopy was performed,
and a malignant ulcer was seen in the lesser curvature,
starting from the anastomosis until the pre-pyloric area,
and the pathology report indicated an adenocarcinoma

CASE REPORT
Patients were seen between October 2013 and January
2014 because of GI bleeding and failure of conventional
endoscopic techniques. The clinical courses before and
after endoscopies were reviewed. Hemostasis was defined
as no oozing or spurting at the conclusion of endoscopy.
All patients signed a consent form before the procedures.
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F, 62

M, 56

M, 15

F, 76

M, 84

M, 59

M, 69

M, 55

M, 40

F, 89

Sex/age (yr)

En/Lip: Enbucrilate/lipidol.

Shida et al[7]

Prachayakul
et al[6]

Walia et al[8]

Ref.

Prior therapy

Duodenal ulcer

Pancreatic cancer with invasion into
intestinal wall
Gall bladder cancer with invasion into
intestinal wall
Mucosal resection in sigmoid colon

Active oozing underneath hemoclip
applied after hot snare polypectomy
of 1.5 cm rectal polyp
5 cm gastric cancer at lesser curvature
with oozing
5 cm sessile polyp in the ascending
colon with oozing
Metastasizing germinoma with
duodenal invasion
Pancreatic cancer with gastric invasion
(6 cm ulcerating mass with oozing in
the upper part of the lesser curvature)
Ampullary carcinoma with invasion
to the second portion of duodenum

No data

No data

No data

Epinephrine injection
(1:20000)
Argon plasma
Failed embolization
No data

Epinephrine injection
(1:20000)
Epinephrine injection
(1:20000)
Epinephrine injection
(1:20000)
Metallic clip

hemoclips

20 mL of epinephrine solution
(1:10000) + bipolar cautery
and hemoclips
3 cm posterior duodenal bulb ulcer
Epinephrine injection and
with arterial spurting
hemoclip
2 cm duodenal bulb ulcer with arterial 4 mL of epinephrine injection
spurting
and bipolar cautery
Oozing gastric vascular ectasia along
Argon plasma coagulation
the lesser curvature
and hemoclips

2 cm ulcer in duodenal bulb

Cause of bleeding

Table 1 Patients included in previous reports on cyanoacrylate spray use
Glue mixture

n-butyl-2-cyanoacrylate/
normal saline
n-butyl-2-cyanoacrylate/
normal saline
n-butyl-2-cyanoacrylate/
normal saline
n-butyl-2-cyanoacrylate/
normal saline

En/Lip 0.5:0.8 + sterile
water

En/Lip 0.5:0.8 + sterile
water
En/Lip 0.5:0.8 + sterile
water
En/Lip 0.5:0.8 + sterile
water
En/Lip 0.5:0.8 + sterile
water

n-butyl-2-cyanoacrylate/
normal saline

n-butyl-2-cyanoacrylate/
normal saline
n-butyl-2-cyanoacrylate/
normal saline
n-butyl-2-cyanoacrylate/
normal saline

n-butyl-2-cyanoacrylate/
normal saline

0.5 mL

0.5 mL

0.5 mL

0.5 mL

1.5 mL

1.0 mL

1.0 mL

2.0 mL

3.0 mL

0.5 mL

1 mL

1 mL

0.5 mL

4 mL

No data

No data

No data

No data

1

1

1

1

1

1

1

1

1

1

Glue volume Treatment (n)

Outcome

Hemostasis achieved

Hemostasis achieved

Hemostasis achieved

Hemostasis achieved

Hemostasis achieved

Rebleeding at 48 h, and
required angio-embolization
Hemostasis achieved

Hemostasis achieved

Hemostasis achieved

Hemostasis achieved

Hemodynamic parameters
stabilized
Recurrent hematochezia 2 d
after procedure
Hemostasis

Successful hemostasis

Follow-up

No data

No data

No data

No data

No rebleeding at 9 wk, patient died

No rebleeding at 6 wk

Continues to bleed, patient alive

No rebleeding at 5 wk, patient died

No rebleeding at 9 wk

Prophylactic angiographic
embolization
Died 31 d later due to uncontrolled
sepsis
Recurrent gastrointestinal bleeding
18 d later from vascular ectasia in a
different location
No rebleeding

No rebleeding
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(Figure 1A and B). Further studies confirmed the diagnosis of stage Ⅳ esophageal adenocarcinoma. Fifteen
days later, the patient returned due to two episodes of
melena, associated with epigastric and mesogastric pain
with hemoglobin 10.1 g/dL. In the upper endoscopy, no
specific source was detected and oozing was observed in
the entire ulcerated area of the lesser curvature. Histoacryl with lipidol (1 mL total) was sprayed on the surface of
the tumor through a 23-G catheter until hemostasis was
achieved (Figure 1C). The patient was discharged after
72 h with no evidence of rebleeding. After six weeks of
follow-up, the patient was alive with no evidence of recurrence of bleeding.

the rubber, which does not occur with distilled water. We
achieved similar favorable results with this combination
as with a previous report by Prachayakul et al[6].
The use of cyanoacrylate in a spray is not a standard
modality for endoscopic treatment of GI bleeding. Table
1 describes the 14 cases that have been reported. Most
of the cases used the technique with only saline reported
by Shida et al[7], which was used as a rescue therapy in lesions where hemostasis had been difficult to achieve by
conventional methods with argon plasma, epinephrine or
hemoclips[7]. In these cases, hemostasis was achieved, but
there were no data on the follow-up of the patients. Prachayakul et al[6] reported the successful use of cyanoacrylate and lipidol in a 0.5:0.8 ratio with sterile water with
no adverse effects for treating tumoral lesions[6]. Only
one of their patients showed rebleeding during the nineweek follow-up period. In the data presented by Walia
et al[8], three patients experienced rebleeding in a median
follow-up of 42 d (range: 30-120 d)[8]. In our two cases,
neither of the patients presented recurrence of bleeding
on follow-up.
The importance of this technique is the ease of use
and the absence of special equipment required, making
it accessible to different institutions and clinical settings.
We report the use of this technique in two different clinical settings of GI bleeding with favorable results. There
has been concern about the possibility of embolism with
intravenous application, but this would not occur with
the spray technique. There are reports of new products,
such as Hemospray and Ankaferd Blood Stopper (Ankaferd Health Products Ltd., Istanbul, Turkey)[9], but these
products are not available worldwide.
In conclusion, cyanoacrylate used as a spray is a technique that can be used as an alternative method in emergent settings for uncontrollable GI bleeding.

Case 2
A 48-year-old male patient with a history of type 2 diabetes mellitus, hypertension, Evans Syndrome, chronic renal
failure, heart failure (American Heart Association/New
York Heart Association class Ⅱ-Ⅲ), and decompensated
liver cirrhosis due to hepatitis C virus infection (ascites
and recurrent variceal bleeding) was admitted for upper
endoscopy. Large esophageal varices were observed along
with gastric varices (GOV1). Sclerotherapy of gastric
varices was performed with 2-octyl cyanoacrylate, but
hemostasis was not achieved, with the presence of persistent bleeding after puncture (Figure 2A). Therefore, Histoacryl with lipidol was sprayed on the surface through a
23-G catheter until hemostasis was achieved (Figure 2B).
In the follow-up, no recurrent bleeding was documented
and the patient was discharged after 72 h. After three
months of follow-up, no recurrence of bleeding or adverse effects were reported.

DISCUSSION
We demonstrate favorable results with cyanoacrylate
spray application in two different cases of difficult-totreat GI bleeding. Cyanoacrylate has been intensively
studied and has been clinically applied as a tissue adhesive
in ear surgery, bone grafts, repair of fistulas and skin
closures[5]. Cyanoacrylate is from a class of synthetic
rubbers that are used as monomers and polymerize in
an exothermic reaction after coming into contact with a
weak base such as blood[5]. There are two forms used in
endoscopy. Enbucrilate (N-butyl 2-cyanoacrylate; Histoacryl) is formed of an alkyl group of four carbons,
whereas acrylate (2-octyl cyanoacrylate) has an alkyl
group of eight carbons (Dermabond; Johnson and Johnson, New Brunswick, NJ, United States)[5]. Histoacryl has
been widely used for digestive bleeding due to gastric
varices, and is currently medically approved by the United
States Food and Drug Administration. It has several advantageous properties, among which the polymerization
upon contact with blood enables its effective use. It is
thought that the fluid used to clean the injection needle
can influence the polymerization time. For the present
cases, a saline solution was used for cleaning the needle at
the end of the procedure as it triggers polymerization of
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Core tip: Bleeding duodenal ulcer after Roux-en-Y
gastric bypass for morbid obesity is a rare, but life
threatening situation. Anatomic rearrangement after
bariatric operation prevents upper endoscopy from
displaying stomach remnant, duodenum, and proximal
jejunum. The bleeding duodenal ulcer was identified
at emergency laparotomy by intraoperative endoscopy
through gastrotomy. After surgical hemostasis,
duodenal ulcer excision and completion of the remnant
gastrectomy the postoperative course was uneventful.

Abstract

Original sources: Ivanecz A, Sremec M, Ćeranić D, Potrč S,
Skok P. Life threatening bleeding from duodenal ulcer after
Roux-en-Y gastric bypass: Case report and review of the
literature. World J Gastrointest Endosc 2014; 6(12): 625-629
Available from: URL: http://www.wjgnet.com/1948-5190/full/
v6/i12/625.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i12.625

Acute upper gastrointestinal bleeding is a rare, but
serious complication of gastric bypass surgery. The
inaccessibility of the excluded stomach restrains
postoperative examination and treatment of the
gastric remnant and duodenum, and represents a
major challenge, especially in the emergency setting.
A 59-year-old patient with previous history of peptic
ulcer disease had an upper gastrointestinal bleeding
from a duodenal ulcer two years after having a gastric
bypass procedure for morbid obesity. After negative
upper endoscopy finding, he was urgently evaluated for
gastrointestinal bleeding. At emergency laparotomy, the
bleeding duodenal ulcer was identified by intraoperative
endoscopy through gastrotomy. The patient recovered
well after surgical hemostasis, excision of the duodenal
ulcer and completion of the remnant gastrectomy.
Every general practitioner, gastroenterologist and
general surgeon should be aware of growing incidence
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INTRODUCTION
Obesity in general is described as a global epidemic
problem with growing prevalence by World Health
Organization[1]. Bariatric surgery has been identified as a
safe and effective treatment possibility for morbid obesity
and allied comorbidities[2]. Increasing number of bariatric
procedures correspond with severity of postsurgical
complications[3].
Roux-en-Y gastric bypass (RYGB) is a frequent
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surgical procedure for these patients[2]. A significant
flaw of RYGB is interrupted access to the bypassed
stomach remnant by conventional endoscopy or contrast
radiography[4,5]. Interrupted access could be a problem for
evaluation and treatment of pathology in the bypassed
gastric remnant. Severe complications in area of gastric
remnant have been already reported, although the
incidence of these complications following RYGB is very
low[5-7]. There are retrospective series with 3000 cases of
open RYGB presented, 8 patients (0.3%) had bleeding
from peptic ulcer disease in the bypassed remnant and
intestine[8,9]. Hemorrhage after RYGB could be early or
late and in the literature is mostly limited to case reports
only [10-12]. Although upper gastrointestinal bleeding
originating from ulceration is infrequently reported, it
could be a fatal complication.
This report describes the case of a 59-year-old
patient, presented in an emergency setting with a life
threatening bleeding from duodenal ulcer two years after
RYGB.

Figure 1 Computed tomography scan showed a fluid-filled gastric
remnant, a wider duodenal wall, and multiple fluid levels through proximal
small intestine.

CASE REPORT
A 59-year-old man presented to the emergency
department complaining of weakness, faint and melena.
His symptoms started one week before, with passing of
darker stool. On the day he was admitted, he visited the
market-place, where he fainted. On admission, the patient
was pale, normotensive (126/76 mmHg), normocardic
(89 per minute) and normopneic (16 per minute) with
85% SpO2. Anal exam showed melena.
His medical history included peptic ulcer disease,
psoriatic arthritis and laparoscopic cholecistectomy. The
patient has been overweight (BMI 50 kg/m2) in the past
and underwent successful bariatric procedure two years
prior at another institution. At the time of admission,
there have been no data on exact type of bariatric
surgery performed. The patient was a nonsmoker and
denied alcohol abuse. The patient was on nonsteroidal
anti-inflammatory medication (NSAID). Every day
medications included diclofenac (100 mg) two times
a day and combination of tramadol with paracetamol
(37.5/325 mg) two times a day and once a week 12 mg
of metotrexat. At the time of emergency admission, the
patient had no prescription for any antiulcer drugs.
Laboratory results revealed decreased level of
hemoglobin (83 g/L) and hematocrit (0.24) and
coagulopathy. Despite multiple blood transfusions 4 units of packed red blood cells administered - the
patient’s anemia persisted. Two hours after admission
an emergency upper endoscopy exposed a typical
gastrojejunal anastomosis and was advanced 30 cm
beyond, without evidence of active bleeding or clot.
A longer pediatric endoscope was introduced. During
endoscopy patient fainted again and felt stronger
abdominal pain. The patient continued to maintain
normal blood pressure and pulse. He was transferred to
intensive care unit (ICU). A computed tomography (CT)
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Figure 2 Blood evacuated from gastric remnant.

scan demonstrated marked distention of a fluid-filled
gastric remnant, a wider duodenal wall, and multiple fluid
levels through proximal small intestine (Figure 1). No
source of active bleeding was revealed.
As a result of ongoing hemorrhage, six hours after
admission the patient was taken immediately to the
operating room. An emergency midline laparotomy was
undertaken.
At surgical exploration a distended gastric remnant,
filled with blood was revealed (Figure 2). The duodenum
and the proximal jejunal loops were also filled with blood.
Through gastrotomy the clothed blood was evacuated
and the gastric remnant explored. No active bleeding
was identified. Gastrotomy was extended distally to the
pyloric region. There were no signs of bleeding; only bile
was seen at this part. The duodenal region was covered
by visceral adhesions after previous cholecistectomy;
no external signs of ulceration could be identified. An
intraoperative endoscopy performed trough gastrotomy
showed a large ulcer in the posterior part of the second
portion of the duodenum with a bleeding branch
of gastro-duodenal artery at the bottom (Figure 3).
Endoscopic hemostasis with adrenaline injection was
ineffective. A gastrotomy was extended once again to
duodenotomy and the bleeding ulcer was over-sewn
with stitches. Additionally the gastroduodenal artery
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frequently performed in Europe and United States[2].
With increasing number of such procedures, physicians
should be familiar with its possible complications. In the
emergency setting, the possible pitfall is not to known
which type of bariatric surgery patient have had in the
past. As in the reported case, the anatomical landmarks
of RYGB were revealed only after endoscopic and
CT investigations, while in the meantime dealing with
threatening hemorrhagic shock.
Another point of interest is the rarity of this late
complication. Bleeding from marginal ulcers localized
near the pouch-enteric anastomosis is not uncommon
after RYGB and could be easily diagnosed and managed
by conventional endoscopy[2,13-16]. Bleeding duodenal ulcer
after RYGB is rarely reported and it is mostly limited to
case reports only[3,13,17-19].
Another issue of this report is difficulty of the
diagnostic workup. Evaluation of the bypassed gastric
remanant in patients with the possibility of bleeding
peptic ulcer disease could be a major challenge.
Endoscopic access becomes very difficult after RYGB
because of excluded part of the stomach, duodenum,
proximal jejunum, and biliary tree [9,20]. Conventional
endoscopy of the gastric remnant and duodenum is not
possible any more[2]. The long 90-150 cm Roux limb
disables endoscopic approach, even with specialized
instruments [3,9]. Many different methods have been
suggested for displaying the bypassed gastrointestinal
tract. These include endoscopy via percutaneous
gastrostomy access, retrograde endoscopy and virtual
gastroscopy using CT scan [21]. In our experience, it
has been impossible to visualize the duodenum even with longer pediatric endoscopes. A minimally
invasive technique to access the bypassed stomach
after RYGB for endoscopic diagnosis and treatment is
described in the literature[9]. Ceppa et al[9] proposed a
laparoscopic transgastric endoscopy. Such an approach
was unattractive in this patient, where highly emergent
ongoing bleeding from duodenal ulcer was present.
A special point of interest of this case concerns the
proton-pump inhibitors regimens after RYGB. There are
non-clear directives for managing patients after RYGB
in this regard; however some surgeons advise lifelong
proton-pump inhibitors for all patients undergoing
RYGB surgery[22]. This patient underwent a complete
diagnostic workup before bariatric surgery including
upper endoscopy, and duodenal ulcer was diagnosed
appropriately. Moreover, the patient was on every day
therapy with NSAID for psoriatic arthritis. After the
successful RYGB surgery, proton-pump inhibitors were
prescribed for several months. Later, proton-pump
inhibitors were abandoned. The reason for this is unclear.
Finally, the variety of the surgical management
represents another point of interest. When the general
and/or the hemodynamic status of the patient are
critical, the surgical management should be limited only
to a hemorrhage control[16]. After prompt control of
the hemorrhage the surgical management was extended

Figure 3 Thirty millimeters wide ulcer on the posterior part of the second
portion of the duodenum with a bleeding branch of gastro-duodenal artery
marked with tweezers.

was ligated. The ulcer was excised together with first
part of the duodenum and the stomach was mobilized
to complete the remnant gastrectomy. The duodenal
stump was closed primarily in two layered suture line
with second layer fixing the stump to the head of the
pancreas.
The first postoperative day was characterized by
secretion of 1500 mL sero-hemorrhagic fluid trough
drains. After initial improvement, decreasing hemoglobin
levels were detected again. A relaparotomy was indicated,
which revealed a 1 L of clothed blood in the upper
abdominal cavity. No source of active bleeding was
identified. The blood was evacuated, and the laparotomy
closed.
The further postoperative course was uneventful and
on 11th post-operative day the patient was discharged.
After three months the patient was in very good shape
with normal values of hemoglobin.
Histopathology revealed no Helicobacter pylori infection
in duodenal or gastric tissue. Ulcer was 30 millimeters
wide without any neoplastic or dysplastic cells.

DISCUSSION
Acute bleeding duodenal ulcer after Roux-en-Y gastric
bypass for morbid obesity is a rare, but life threatening
situation [10-12]. The presented patient developed first
episode of such complication two years after bariatric
operation at another institution. The type of previous
surgical procedure (RYGB) was identified only after
upper endoscopy and CT scan. The etiology of bleeding
was unclear and continued despite aggressive volume
replacement and multiple blood transfusions. Urgent
laparotomy was the safest option in this life threatening
situation. The patient had undergone intraoperative
gastrotomy and intraoperative endoscopy through the
gastrostomy. An active bleeding from duodenal ulcer was
found and managed surgically. Additionally a remnant
gastrectomy was performed.
There are many important issues, which should be
emphasized in this case. Firstly, bariatric operations are
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to resection of the gastric remnant. The rationale for
this decision was to prevent the development of further
possible complications, which include re-bleeding,
perforation and gastric malignancy.
In conclusion, due to growing incidence of bariatric
operations and possible complications, all healthcare
professionals involved in the diagnostic workup of these
patients, should be familiar with such procedures which
modify patient’s anatomy and physiology. They should
also be aware of the limitations of imaging methods,
including urgent endoscopy.
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Core tip: We describe a case of a 43-year-old woman
with a small hepatic artery pseudoaneurysm (HAP) that
was persistently symptomatic and avoided radiographic
detection at an early stage. High clinical suspicion and
close clinical/radiological follow-up is required for patients with risk factors such as previous liver biopsy,
even if an initial workup is negative. These small HAPs
may cause symptoms as late as several weeks after
a liver biopsy, and have the potential to afflict severe
complications such as hemobilia and thrombosis of the
hepatic artery branches, resulting in hepatic infarction
and abscess formation.

Abstract
Hepatic artery pseudoaneurysms (HAP) are rare events,
particularly after liver biopsy, but can be associated
with serious complications. Therefore a high suspicion is necessary for timely diagnosis and appropriate
treatment. We report on a case of HAP that potentially
formed after a liver biopsy in a patient with sarcoidosis.
The HAP in our case was virtually undetectable initially
by angiography but resulted in several complications
including recurrent gastrointestinal bleeding, hemorrhagic cholecystitis and finally hepatic infarction with
abscess formation until it became detectable at a size
of 5-mm. The patient remains asymptomatic over a
year after endovascular embolization of the HAP. In
this report, we demonstrate that a small HAP can avoid
detection by angiography at an early stage while being symptomatic for a prolonged course. A high clinical
suspicion with a close clinical/radiological follow-up is
needed in symptomatic patients with history of liver biopsy despite initial negative work up. Once diagnosed,
HAP can be safely and effectively treated by endovas-
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INTRODUCTION
Hepatic artery pseudoaneurysms (HAPs) are false aneurysms formed when a tear of a hepatic arterial wall leads
to a peri-artery hematoma and HAPs can be caused by
medical procedures, trauma, inflammatory or infectious
conditions[1]. Though well described, HAPs are rare occurrences[2-4], even more so when caused by a liver biopsy
and hence few liver biopsy related HAPs have been reported in the literature[5-8]. HAPs most commonly present
with abdominal pain, hematemesis, anemia, hypovolemia
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and jaundice[9,10]. In spite of being rare, HAPs can be a
deadly complication if not diagnosed and can lead to
massive gastrointestinal (GI) bleeding from hemobilia
and aortoenteric fistulas[4].
Diagnosis of HAPs require a high index of suspicion
especially after iatrogenic procedures, and angiography
should be performed when HAPs are suspected[4]. At
present, the most effective treatment for HAPs are endovascular embolization, with rare instances of surgeries
performed when embolization fails[1,7,11-14]. We report on
a patient with a small HAP following liver biopsy that
was initially undetectable by angiography and had been
increasingly symptomatic for three months before being
detected by angiography. This was treated successfully
with endovascular embolization.

was afebrile and hemodynamically stable. Her Hgb was
66 g/L, AST 93 IU/L, ALT 137 IU/L, ALP 716 IU/L,
T-BILI 1.2 mg/dL. Colonoscopy showed clotted blood in
the colon without any bleeding lesions and an upper endoscopy revealed an oozing gastric ulcer that was clipped
with successful hemostasis. She was discharged and one
week later she presented with severe RUQ pain with fever and chills, but without an overt GI bleed. Computed
tomography demonstrated a wedge shaped region of low
attenuation in the periphery of segments Ⅵ and Ⅶ of
the liver, suggestive of segmental hepatic infarction. Magnetic resonance imaging (MRI) and angiography (MRA)
demonstrated early abscesses within segments Ⅵ and Ⅶ,
with patent hepatic arteries and portal vein branches. The
aspirate showed Gram-positive cocci. She was started on
antibiotics with an improvement of her symptoms and
was subsequently discharged. Abdominal MRI after 1
week revealed improvement in the size of the abscesses,
but showed multiple filling defects within the common
bile duct (CBD) with mild enhancement of the CBD. She
presented with RUQ pain and hematemesis, with elevated
liver enzymes, but repeat ERCP was unremarkable. MRA
revealed a small 5-mm intrahepatic pseudoaneurysm
arising from the superior branch of the anterior division
of the right hepatic artery (RHA) with a hypoattenuated
lesion in segment Ⅶ, suggestive of infarction in the territory supplied by the RHA branch. This was confirmed
by subsequent angiography (Figure 1). In retrospect, the
review of the prior MRA revealed a less than a 1-mm
pseudoaneurysm in the same location. Coil embolization
of the pseudoaneurysm was performed with excellent angiographic result. One month later, MRI showed marked
improvement in the size and appearance of the abscesses.
The patient continued to do well with no further abdominal pain, GI bleed or any rise in her liver enzymes for one
and a half years after the embolization.

CASE REPORT
A 43-year-old woman presented with right upper quadrant (RUQ) pain and hematemesis. She had a past medical history of hypertension, hematemesis one year ago
from an endoscopically proven Mallory-Weiss tear and
sarcoidosis for several years involving her lungs and liver.
A month prior, she had a percutaneous liver biopsy for
persistent elevation of her alkaline phosphatase (ALP).
The pathology findings were consistent with hepatic
sarcoidosis. Subsequently, she was admitted to a local
hospital for epigastric pain and hematemesis and was
diagnosed by upper endoscopy with a Mallory-Weiss tear.
She was treated conservatively and was discharged after a
day of observation.
Upon admission, her hemoglobin (Hgb) was 99 g/L,
aspartate aminotransferase (AST) 360 IU/L, alanine
aminotransferase (ALT) 299 IU/L, ALP 532 IU/L,
and total bilirubin (T-BILI) 2.7 mg/dL (direct bilirubin
1.9 mg/dL). Ultrasonography showed heterogenous
echogenic material in her gallbladder suggestive of biliary sludge, stones or hemorrhage. Magnetic resonance
cholangiopancreatography (MRCP) showed nonenhancing material in the gallbladder with no biliary ductal
dilation. Endoscopic retrograde cholangiopancreatography (ERCP) revealed blood draining from the papilla
indicative of hemobilia. Hepatic angiography showed no
source for hemobilia. The patient’s symptoms resolved,
her Hgb remained stable and liver enzymes improved.
She was discharged to follow-up for a possible elective
cholecystectomy.
Three weeks later she presented with RUQ pain and
hematemesis. ERCP demonstrated non-bleeding erythematous gastropathy and a normal cholangiogram.
MRCP showed heterogenous nonenhancing material
within the gallbladder, likely representing blood. Laparoscopic cholecystectomy was performed, her symptoms
and liver enzymes improved before discharge.
After one week, she re-presented with intermittent
hematochezia. She reported taking nonsteroidal antiinflammatory drugs (NSAIDs) for intermittent RUQ
discomfort and recently discontinuing pantoprazole. She
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DISCUSSION
HAPs are rare conditions[2-4] and are usually due to iatrogenic causes, including liver biopsies, cholecystectomy,
transhepatic biliary drainage, and inadvertent surgical
injuries[8,15-17]. Percutaneous liver biopsy (PLB) is a common and safe procedure with low mortality and morbidity rates[18,19]. There have been only a few case reports
on HAPs caused by liver biopsy, but they describe larger
pseudoaneurysms that are severely symptomatic shortly
after the procedure[5-7]. Angiography is the most sensitive
method that is available to detect HAP[4]. Our patient,
however, remained increasingly symptomatic for three
months before the HAP could be detected by imaging
and treated successfully. A review of the literature did
not reveal any case reports of HAPs as small as 1-mm
causing persistent and recurrent symptoms for a prolonged course. This diminutive HAP was complicated by
multiple episodes of hemobilia, hemorrhagic cholecystitis
requiring cholecystectomy, and RHA thrombosis, which
led to abdominal pain, elevation of liver enzymes, and
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Figure 1 Angiography findings. A 5-mm intrahepatic pseudoaneurysm (arrow)
was detected arising from the superior branch of the anterior division of the
right hepatic artery.

8

hepatic infarction complicated by liver abscess formation.
This case demonstrates that a small HAP can avoid
detection by angiography at an early stage. A high clinical suspicion and close clinical/radiological follow up
is needed in symptomatic patients with history of liver
biopsy despite an initial negative work up. In spite of the
rarity of HAPs, the high prevalence of liver biopsies and
the severity of the consequences of not detecting them
make the recognition of this complication crucial in clinical practice.
Therapeutic modalities to treat HAPs include open
surgery and endovascular approach. In light of the rarity
of the disease, there have been no randomized comparisons between the two approaches. Open surgical repair
is usually associated with complications such as intraabdominal infection and hepatobiliary diseases, leading
to higher morbidity and mortality associated with this
approach[20]. Therefore, the endovascular approach has
become the first line treatment for HAPs, leaving surgical
repair as the salvage therapy only if the former fails[21].
The most commonly used endovascular technique is the
endovascular ablation of the proximal feeding artery of
the HAP either by coil or glue[14]. After ablation therapy,
patients should be closely monitored for sac reperfusion
and any potential end-organ ischemia that responds to a
repeat endovascular treatment[22]. However, the risk of
end-organ damage is clinically significant only if the embolization procedure involves major arterial supplies[23].
In these cases, stent placement of the major artery followed by coil embolization of collateral feeding arteries
can be used to reduce the risk of ischemia[24].
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Rare cause of upper gastrointestinal bleeding owing to
hepatic cancer invasion: A case report
Wei-Ding Wu, Jia Wu, Hong-Guo Yang, Yuan Chen, Cheng-Wu Zhang, Da-Jian Zhao, Zhi-Ming Hu
with a disease-free survival of 1 year since the surgery.
Hepatocellular carcinoma with gastric invasion should
be considered as a rare cause of upper gastrointestinal
bleeding in hepatocellular carcinoma patients, especially with lesions located in the left lateral hepatic lobe.
Surgery is the best solution.
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Core tip: Hepatocellular carcinoma invading the stomach is a rare cause of upper gastrointestinal bleeding.
It needed to be identified as gastric cancer with lymph
nodes metastasis and hepatoid adenocarcinoma. The
immunohistochemical result was important for the final
diagnosis.
Original sources: Wu WD, Wu J, Yang HG, Chen Y, Zhang CW,
Zhao DJ, Hu ZM. Rare cause of upper gastrointestinal bleeding
owing to hepatic cancer invasion: A case report. World J Gastroenterol 2014; 20(35): 12704-12708 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i35/12704.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i35.12704

Abstract
Upper gastrointestinal bleeding refers to bleeding that
arises from the gastrointestinal tract proximal to the
ligament of Treitz. The primary reason for gastrointestinal bleeding associated with hepatocellular carcinoma is rupture of a varicose vein owing to pericardial
hypotension. We report a rare case of gastrointestinal
bleeding with hepatocellular carcinoma in a patient
who presented with recurrent gastrointestinal bleeding.
The initial diagnosis was gastric cancer with metastasis
to the multiple lymph nodes of the lesser curvature.
The patient underwent exploratory laparotomy, which
identified two lesions in the gastric wall. Total gastrectomy and hepatic local excision was then performed.
Pathological results indicated that the hepatocellular
carcinoma had invaded the stomach directly, which was
confirmed immunohistochemically. The patient is alive

WCCR|www.wjgnet.com

INTRODUCTION
Upper gastrointestinal (GI) bleeding refers to bleeding
that arises from the GI tract proximal to the ligament
of Treitz and accounts for nearly 80% of significant
GI hemorrhage. The causes of upper GI bleeding are
categorized as either nonvariceal or bleeding related to
portal hypertension. The nonvariceal causes account for
approximately 80% of such bleeding, with peptic ulcer
diseases being the most common[1]. China has a high incidence of hepatitis B (HBV), and patients may develop
liver cirrhosis, portal hypertension, and hypersplenism;
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Figure 1 Magnetic resonance imaging. A: T1-weighted imaging showing equisignal tumors in the left lateral hepatic lobe and Gastric lumen; B: T2-weighted imaging showing the tumor in the left lateral hepatic lobe; C, D: MR images showing slightly increased signals in the left lateral hepatic lobe and Gastric lumen.

therefore, upper GI bleeding caused by rupture of a
varicose vein is common. Other less common causes of
upper GI bleeding include Mallory-Weiss tears, arteriovenous malformations, primary tumors, and erosive gastritis
or duodenitis.
We report a case of a patient with hepatocellular carcinoma (HCC) who presented with massive upper GI
bleeding owing to HCC invading the stomach and who
was treated by local hepatic excision and total gastrectomy.

this level, hepatic insufficiency was a risk of repeat lobectomy. His family members rejected surgery. The HCC recurrence was finally managed by two transarterial chemoembolization procedures with no evidence of recurrence
on follow-up since the procedures. He denied alcohol or
smoking history, and he provided authorization to present the details of his case.
Results of the physical examination on admission to
our hospital showed left upper quadrant tenderness and
pale appearance. The results of laboratory workup revealed a hemoglobin level of 62 g/L, albumin level of 25
g/L, total bilirubin level of 31.3 μmol/L, and prothrombin time of 16.1 s. Tumor markers were normal, including AFP, CEA, CA199, CA153, CA125, and CA724.
Serum was positive for hepatitis B surface antigen, but
negative for hepatitis B e antigen. Serum anti-hepatitis C
virus was also negative.
Abdominal contrast-enhanced MR (Figure 1) showed
lesions localized in the left lateral hepatic lobe, and in the
gastric lumen along the lesser curvature.
The mass was observed antegrade (Figure 2A) and retrograde (Figure 2B) by gastroscopy. The tumor was located
4 cm away from the cardia, along the lesser curvature.
After physical and radiological examination, the diagnosis was gastric cancer with lesser curvature lymph node
metastasis. Non-surgical treatment failed, and the patient
underwent emergency surgery. We found two lesions in
the gastric lumen, a larger one connected with the lesion
in the left lateral hepatic lobe, and a smaller one located
between the intact serosa and the mucosa (Figure 3).

CASE REPORT
A 75-year-old Chinese male presented to our General
Surgery ward in February 2013, with a history of recurrent upper GI hemorrhage. The GI bleeding recurred
weekly, with a volume of 200-300 mL each time. The
patient’s relatives declined surgery because of the high
risk. Therefore, the patient received conservative treatment (hemostatics and blood transfusion) in the primary
care unit, but the GI bleeding worsened, with volumes
increasing to 500-600 mL with symptoms of shock. He
was then transferred to our hospital.
The patient had been HBV-positive for 30 years and
underwent right partial hepatectomy (local excision) for
highly differentiated hepatocellular cancer, confirmed by
histological examination, (preoperative AFP was negative) 10 years earlier. He also received preventive transarterial chemoembolization twice. Recurrence was detected
3 years later, located in the left lateral lobe. The result of
preoperative indocyanine green testing was 24.3%, and at
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Figure 2 Gastroscopy imaging.
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Cardia

subcapsular tumor adhesion to GI serosa, especially hepatic lesions located in the left lateral lobe[2]. In our case,
there were two lesions in the gastric lumen, both along
the lesser curvature, one near the cardia, and the other
near the antrum. The larger was a result of direct gastric
invasion by the HCC. The serosa and mucosa of the latter was intact, and separated from the liver. Therefore, we
considered that when the HCC invaded the gastric lumen,
it spread via blood and lymph vessels submucosally, which
was supported by pathology (Figure 4E).
This case required differentiation of primary gastric
cancer from liver metastasis (easily confirmed by gastroscopy and biopsy) and from hepatoid adenocarcinoma,
which is a rare type of extrahepatic tumor that is morphologically similar to HCC and able to produce alphafetoprotein[3]. Hepatoid adenocarcinoma of the stomach
frequently occurs in older people, with an average patient
age of 63.5 years, and a male-to-female ratio of 2.32:1.
The most common location is the antrum, followed by
the cardia and fundus[4]. A diagnosis of hepatoid adenocarcinoma of the stomach depends on the characteristic
histological features[5]. Histopathologically, the tumor is
composed of two closely related areas, including hepatoid-like foci and adenocarcinomatous lesions. Tumor
cells in the hepatoid foci resemble the morphology of
HCC, and immunohistochemically, can be positive for
AFP, alpha 1 antitrypsin (AAT) and alpha 1 antichymotrypsin (ACT). Also, 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[6]. Generally, in HCC, neighboring cirrhotic lesions are found, and tumor cells are positive for
Hepar-1 antibody, a sensitive and specific immunohistochemical marker for hepatocyte differentiation, whereas
in metastatic hepatoid adenocarcinoma of the stomach,
Hepar-1 is often negative, and neighboring cirrhotic lesions are rare[7] (Figure 5). The prognosis is dismal when
the GI tract is involved, and in cases of gastric invasion it
is even worse, with less than one-year survival[8,9].
In conclusion, HCC with gastric invasion should be
considered as a rare cause of upper GI bleeding in HCC
patients, especially with lesions located in the left lateral

Ulcer in gastric lumen,
tumor has been moved

Figure 3 Intraoperative specimen. Following removal of the gastric lumen tumor,
an ulcer could be seen in the lesser curvature, 4 cm away from the cardia.

Pathological results (Figure 4) confirmed gastric cancer
secondary to invasion by HCC in the left lateral hepatic
lobe, and the margin was negative.
The patient underwent total gastrectomy and resection of the left lateral hepatic lobe followed by two episodes of preventive transhepatic arterial chemotherapy
and embolization. Careful follow-up of this patient has
revealed that he is alive with a 1-year disease-free survival
since the surgery.

DISCUSSION
Extra-hepatic metastasis of HCC usually occurs in the
lung, regional lymph nodes, and bone, and direct GI invasion is rare. Recently, Maruyama et al[2] reported a case of
upper GI bleeding due to HCC direct invasion, and managed by transarterial embolization, but the patient died
from hepatic failure 2 mo later.
In our case, according to the symptoms, blood test results, and emergent gastroscopy, the diagnosis was gastric
cancer or gastric stromal tumor, initially. However, the
final diagnosis was HCC invasion of the stomach.
Gastric invasion can occur from direct invasion or
from metastatic lymph nodes along the lesser curvature or
celiac trunk. Liver tumors treated by transarterial chemoembolization can invade the gastric lumen as a result of
the inflammatory process, which results in promotion of
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Figure 4 Pathological results (HE staining). A: × 40, mucosa was intact; B: × 40, tumor was mainly localized in saroas; C: × 20, tumor cells in gastric lumen was
necrosis with bleeding; D: × 200, tumor cells distributed like hepatic sinusoid; E: × 100, tumor embolus could be seen in vessels.
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Figure 5 Immunohistochemical results. A: CK8/18; B: Hepar-1+; C: CK 20 focal+; D: AFP-; E: CEA-; F: CD34 vessel; G: CD117-.
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lateral lobe. However, there were some flaws in the paper, such as immunohistochemical results not being shown by pictures and literary expression was not
clear. These points have been revised according to reviewers’ comments.

hepatic lobe. Surgery could control bleeding and relieve
symptoms, improving patients’ quality of life.
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Gastrointestinal perforation due to incarcerated Meckel’s
diverticulum in right femoral canal
Yusuf Yagmur, Sami Akbulut, Mehmet Ali Can
agnosed congenital anomaly of the gastrointestinal
tract. Any hernia containing a Meckel’s diverticulum is
designated as a Littre’s hernia. Although rare in overall
incidence, the most common complications of Littre’s
hernias are perforation, bowel obstruction secondary to
strangulation, and incarceration within the hernial sac.
In this case study, we present and share the diagnosis
and successfully management of a case of incarcerated
Meckel’s diverticulum in a femoral hernia (Littre’s hernia) with perforation.
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Abstract
Meckel’s diverticulum is a very common congenital
anomaly of the gastrointestinal tract but many cases
remain asymptomatic and are diagnosed incidentally
during laparoscopic or other surgical procedures. Cases
of femoral hernia involving Meckel’s diverticulum are
rare, with less than 50 cases reported in the literature
since Littre published the first description of this coincident condition over 300 years ago. While all true “Littre’
s hernias” contain a Meckel’s diverticulum, the involved
anatomical sites are various, the most common being
the inner groin (inguinal), the outer groin (femoral),
and the belly button (umbilical). Complications of Littre’
s hernias include incarceration, strangulation, necrosis,
and perforation. Herein, we describe a case of Littre’s
hernia that involved an incarcerated Meckel’s diverticulum in a femoral hernia that was diagnosed upon investigation of symptomology manifesting from perforation
and was successfully managed by surgical resection
with stapler devices.

INTRODUCTION
The most commonly diagnosed congenital abnormality
of the small intestine, Meckel’s diverticulum, occurs when
a portion of the vitelline duct fails to properly regress
into the antimesenteric border of the terminal ileum at
the end of the seventh week of gestation. As such, a
Meckel’s diverticulum contains all layers of the intestinal
wall and is classified as a true diverticulum[1-6]. Estimates
of the incidence of this condition have ranged from 0.3%
to 3%, but its frequent asymptomatic nature may belie
its true rates among the general population. Meckel’s
diverticula can be diagnosed as incident findings in laparoscopic or laparotomic examinations for unexplained
symptoms or other conditions that have manifested clinical symptoms. Any hernia containing a Meckel’s diverticulum is designated as a Littre’s hernia. The most common sites of these coincident anatomical abnormalities
are the inner groin (inguinal hernia, approximately 50%),
the outer groin (femoral hernia, approximately 20%), and
the belly button (umbilical hernia, approximately 20%).

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Meckel’s diverticulum; Incarceration; Littre
Hernia; Gastrointestinal perforation
Core tip: Meckel’s diverticulum is most commonly di-
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Figure 1 Air-fluid levels detected by abdominal radiography. The findings
were compatible with intestinal obstruction.

Figure 2 Perforation area proximal to the Meckel's diverticulum. The
Meckel’s diverticulum is indicated by a black arrow.

Although rare in overall incidence, the most common
complications of Littre’s hernias are perforation, bowel
obstruction secondary to strangulation, and incarceration
within the hernial sac[1]. Herein, we report the diagnosis
and successfully management of a case of incarcerated
Meckel’s diverticulum in a femoral hernia (Littre’s hernia)
with ileal perforation.

operative recovery was uncomplicated and the patient
was discharged to home. Pathological analysis of the
resected tissues showed no signs of gastric or pancreatic
metaplasia.

DISCUSSION
In the first five weeks of normal gestational development, the Meckel’s diverticulum is the intestinal portion
of the omphaloenteric duct through which the midgut
communicates with the umbilical vesicle. Located at the
antimesenteric border of the ileum, about 30 to 90 cm
from the ileocecal valve, it can measure between 3 and 6
cm in length and is usually approximately 2 cm in diameter[2]. Failure of the tissue to regress by gestational week
7 is not fatal, and the congenital abnormality may remain
asymptomatic (and undetected) throughout life. The lifetime
complication rate estimated to be approximately 4%, with a
higher incidence in males[4], and the most common complications are bleeding, inflammation, and obstruction[5].
Cases of femoral hernia involving Meckel’s diverticulum are rare, with less than 50 cases reported in the literature since Littre published the first description of this
coincident condition over 300 years ago[2]. A true Littre’s
hernia contains a Meckel’s diverticulum alone, but cases
of mixed Littre’s hernia containing ileum or other abdominal viscera have been reported[3]. Perforation of the
Meckel’s diverticulum may occur due to peptic ulceration
or compromised circulation and luminal patency at the
narrow neck of the hernia[3].
Preoperative diagnosis of a strangulated Littre’s hernia is unlikely, as the presenting signs and symptoms are
subtler and evolve more slowly than those of strangulated small intestine. Fever, pain, and signs of intestinal obstruction occur late or not at all. Moreover, there may be
no specific sign of bowel involvement, other than local
inflammation surrounding the hernia until an enterocutaneous fistula develops[5]. The septuagenarian case described
herein presented with signs of obstruction (i.e., serious
abdominal tenderness, rebound pain, and air-fluid levels).
In Littre’s hernia, obstruction can occur if the base
of the diverticulum is broad enough to cause narrowing
of the intestinal lumen. Presenting symptoms are tender

CASE REPORT
A 73-year-old female presented to our Emergency Department with severe abdominal pain, nausea, and vomiting; the symptoms had begun one week previous, but had
increased in severity over the last two days. The patient
also reported the last instances of flatulence and defecation being three days previous. Results of standard laboratory blood tests were normal, hemoglobin: 13.2 g/dL
(normal range, NR: 12.5-16.0), blood urea nitrogen: 22
mg/dL (NR: 10-50 mg/dL), and creatinine: 0.5 mg/dL
(NR: 0.4-1.2 mg/dL), with the exception of a high white
blood cell count [16000/ µ L (NR: 4100-11200/ µ L)]
and neutrophil ratio [89% (NR: 50%-78%)]. In physical examination, auscultation revealed obstructive and
hyperactive bowel sounds and palpation revealed serious
tenderness with rebound pain that was particularly robust
in the right lower quadrant. Abdominal radiographic examination showed air-fluid levels (Figure 1). Nasogastric
decompression was performed in the Emergency Department. The collected clinical symptoms and findings
from biochemical analysis and radiological examination
suggested acute mechanical small bowel obstruction possibly related to internal herniation or perforation. The
patient was prepared for exploration. Laparotomy with a
midline incision revealed a Meckel’s diverticulum with an
ileal segment incarcerated in the right femoral canal and
which had perforated the antimesenteric border of the
ileum (Figure 2). The abnormality was managed by first
removing the diverticulum through the femoral canal,
suturing the femoral canal closed, resecting the partial
ileal segment that included the perforated ileal segment
and Meckel’s diverticulum (15 cm in length), and creating
a side-to-side anastomosis with stapler devices (EndoGIA Stapling System; Covidian, Dublin, Ireland). Post-
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Treatment

mass proximal to a hernial orifice with nausea, vomiting,
abdominal pain, local groin pain and swelling. Pyrexia is
normally associated with strangulation[5]. Repair of the
Littre’s hernia consists of local diverticulum resection
and herniorrhaphy. In cases of perforation, care must be
taken to not contaminate the hernia field[2], and resection
of the diverticulum ileal loop with end-to-end or side-toside anastomosis is the recommended treatment.

Care must be taken to not contaminate the hernia field, and resection of the
diverticulum ileal loop with end-to-end or side-to-side anastomosis is the recommended treatment.

Peer review

The authors described the case of gastrointestinal perforation due to incarcerated Meckel’s diverticulum in right femoral canal. The authors also demonstrated
the figure of air-fluid levels detected by abdominal radiography.
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Meckel's diverticulum incarcerated in a transmesocolic
internal hernia
Si-Yuan Wu, Meng-Hsing Ho, Sheng-Der Hsu
recovery was uneventful. This case report highlights
another presentation of Meckel’s diverticulum, that is,
in combination with a transmesocolic internal hernia.
This etiology may lead to an intestinal volvulus and necessitate early surgery.
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Core tip: Intestinal obstruction is a common complication associated with Meckel’s diverticulum in adults. It
can also be complicated with transmesocolic internal
hernia, which had not been reported before. Early
surgery is necessary since it could result in intestinal
volvulus and closed-loop obstruction. High clinical suspicion in acute abdomen is important while computed
tomography scans helps preoperative diagnosis.

Abstract
Intestinal obstruction is a common complication associated with Meckel’s diverticulum in adults. The diverticulum itself or its fibrous band can lead to an intestinal
volvulus, intussusceptions, or closed-loop obstructions,
which require surgery. The incarceration of Meckel’s diverticulum in either inguinal or femoral hernia sacs (Littre’s hernia) is another, less common, etiology underlying intestinal obstruction. This case report describes
a 45-year-old man who had an obstruction associated
with a Meckel’s diverticulum that passed through a
congenital defect in the mesocolon into the right subphrenic space. The patient, who had not undergone
abdominal surgery previously, came to the emergency
room with acute onset of intermittent epigastric pain
and abdominal distention. Computed tomography images showed the presence of a segment of the small
bowel and a diverticulum in the right subphrenic space
and paracolic gutter. The twisted mesentery and the dilated loops of the proximal small bowel were indicative
of an intestinal volvulus and obstruction. Meckel’s diverticulum complicated by a transmesocolic internal hernia was diagnosed, and this condition was confirmed
during emergency surgery. The patient’s postoperative
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INTRODUCTION
Obstruction of the small bowel originating from congenital abnormalities is uncommon among adults. The
correct diagnosis of obstructions of the small bowel requires differentiation of normal anatomy from pathologic findings using radiography, and the presence of a high
index of clinical suspicion. Meckel’s diverticulum is the
most common congenital anomaly of the gastrointestinal
tract. Adult patients affected by Meckel’s diverticulum
may be asymptomatic until they experience acute smallbowel obstruction, which may be caused by either the fi-
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Figure 1 Serial abdominal radiographs showing gas within
the small bowel overlying the liver and relative radiolucencies
lateral to the liver, suggesting intestinal incarceration. The intestinal diverticulum between the diaphragm and liver is prominent
in the area of the latter. A: 5 mo ago; B: During the acute episode.

B
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Figure 2 Computed tomography scans showing the incarceration of Meckel’s diverticulum and the small bowel in the right subphrenic space, causing the
depression of liver surface. The twisted mesenteric vessels (arrow) are indicative of a volvulus; the group of small-bowel loops lateral to the colon (asterisk) also
suggest a transmesocolic internal hernia. A: Axial view; B: Coronal view.

brous band of the diverticulum or a volvulus of the small
bowel around the diverticulum[1]. However, incarceration
of Meckel’s diverticulum within a transmesocolic internal
hernia is an unusual etiology. Here, we describe the case
of a patient who had an acute obstruction of the small
bowel. An incarcerated Meckel’s diverticulum in the right
subphrenic space with an intestinal volvulus was found
on computed tomography (CT) images. In addition, a
transmesocolic internal hernia was found during radiography, and this finding was confirmed during surgery.

eus, but revealed relative radiolucencies lateral to the liver.
Compared with a plain film obtained in the outpatient
department 5 mo previously, these images showed more
prominent presence of bowel gas between the liver and
diaphragm (Figure 1). Eight hours after being admitted to
the ER, the patient’s colic became increasingly severe and
more frequent, and diffuse abdominal tenderness was
apparent on physical examination. Emergency CT scans
showed incarceration of one segment of the intestine in
the right subphrenic space where the mesenteric vessels
and the soft tissues twisted around each other in the prehepatic space, which is known as a “whirl sign” (Figure 2).
Furthermore, a segment of the strangulated intestine or
a diverticulum of the intestine depressed the liver surface
and displaced the hepatic flexure of the colon medially.
However, free air and ascites were not present within the
subphrenic space. We suspected a volvulus and bowel
ischemia, and we performed a diagnostic laparoscopy,
which was converted to a laparotomy after confirmation
of the ischemic bowel. A 20-cm segment of the ileum
passed through a 10-cm defect in the transverse mesocolon into the subphrenic space, 30 cm proximal to the
ileocecal valve. Within this, a 6-cm antimesenteric diverticulum was trapped in the subphrenic space (Figure 3).
The diverticulum served as the lead point of mesenteric
twisting, causing bowel ischemia. After clamping the
mesenteric vessels, segmental resection and end-to-end
anastomosis of the ileum were performed. The histopa-

CASE REPORT
A 45-year-old man who did not have a history of systemic diseases and had no history of abdominal surgery was
admitted to our emergency room (ER). On the day before he came to the ER, he had experienced acute onset
of intermittent epigastric pain and abdominal distention,
with nausea, vomiting, and diarrhea. Several years before
being admitted to the ER, the patient had experienced
episodes of dull epigastric pain, accompanied by bloating and constipation. However, the patient had ignored
the pain because the intensity of the pain fluctuated and
the pain appeared to be self-limiting. Initial physical examinations showed increased level of bowel sounds, no
abdominal tenderness, and no palpable masses. Results
from the patient’s blood tests were normal. Plain-film
radiographic images of the abdomen did not show the il-
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Figure 3 Intraoperative photographs. A: The herniated Meckel’s diverticulum and small bowel, showing the completion of the manual reduction of the mesenteric
volvulus; B: The inlet of the internal hernia in the transverse mesocolon.

A

can enter the inguinal canal, umbilical canal, or femoral
canal, causing incarceration or strangulation[2]. Sometimes, the adhesion band of the diverticulum forms a
space that may cause the internal herniation of the small
intestine[3]. However, the protrusion of a Meckel’s diverticulum through a congenital defect in the mesocolon is
extremely rare. Indeed, when we searched the medical
literature published in English, we could not find a case
that was similar to the one that is reported here.
During the development of internal abdominal hernias, the intestines intrude into a cavity or defect in the
peritoneal cavity. Internal hernias comprise up to 5.8%
of intestinal obstructions[4]. Most internal hernias involve
intestines passing through physiologic openings, and they
may be categorized as paraduodenal hernias, pericecal
hernias, foramen of Winslow’s hernias, or inter-sigmoid
hernias. Other internal hernias are associated with congenital or acquired defects, and they are categorized as
transmesenteric, transmesocolic hernias, and transomental
hernias[5,6]. Without intestinal strangulation, patients may
have no symptoms or insidious, vague, postprandial abdominal pains, which are often ignored. Most patients are
not given a diagnosis until the nausea, vomiting, and the
acute, cramping, periumbilical pain, become suggestive
of an intestinal obstruction, and CT images are critical
in these diagnoses. The location of the herniated loops
of the small bowel is anatomically abnormal, and they
may displace adjacent organs and cause the engorgement,
crowding, twisting, or stretching of the mesenteric vessels[7]. The location of the loops of the small bowel helps
determine etiology. For left paraduodenal hernias, the
small bowel enters a congenital fossa behind the ascending duodenum, and bowel loops are present between the
stomach and pancreas. In contrast, in right paraduodenal
hernias, bowel loops are present just lateral and inferior
to the descending duodenum. In paracecal hernias, the
bowel loops are located posterior and lateral to the cecum in the right paracolic gutter. In intersigmoid hernias,
the incarcerated small bowel is posterior and lateral to the
sigmoid colon. In transmesenteric hernia, the small bowel
travels through a mesenteric defect to the lateral side of
the colon and displaces the overlying omentum, creating
a directly abutting abdominal wall. Most transmesenteric

B

Figure 4 Hematoxylin eosin stains of the resected diverticulum showing
mucosal infarction, extensive submucosal hemorrhage, and inflammatory
cell infiltration of the tissues of the ileum and continuous muscle layer,
suggesting acute bowel ischemia. A: × 25; B: ×200.

thology of the diverticulum showed mucosal infarction
and excessive submucosal hemorrhage, with neutrophil
infiltration in the ileum tissue. The bowel wall contained
all layers without metaplasia of gastric or pancreatic mucosa (Figure 4). These findings were more suggestive of
bowel ischemia rather than acute diverticulitis since no
dense lymphocyte infiltration was observed in the lamina
propria. These findings are compatible with those of a
true congenital diverticulum, namely, Meckel’s diverticulum. The patient recovered well after surgery. He was
discharged from hospital, without complications, after 9 d.

DISCUSSION
Meckel’s diverticulum, a true diverticulum arising from
the antimesenteric side, is the most common congenital
anomaly of the gastrointestinal tract. While most patients
with Meckel’s diverticula do not experience complications, between 4% and 16% of patients experience complications[1]. Bleeding in association with ectopic gastric
mucosa is the most common complication in children,
whereas obstructions caused by intussusceptions or adhesion bands are more common in adults. Furthermore, a
Meckel’s diverticulum may protrude through an abdominal opening. In Littre’s hernia, a Meckel’s diverticulum
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hernias in adults are acquired and are secondary to previous abdominal surgery such as Roux-en-Y anastomoses
for gastric bypass or hepaticojejunostomies. In contrast,
congenital defects are more frequent in children. Since
our patient had none of the etiologies that would have
led to the acquisition of an internal hernia, including
previous abdominal surgery, trauma, or peritonitis, the
defect in the mesocolon was probably congenital. CT
scans showed the entrapped intestinal diverticulum in
the right subphrenic space depressing the liver’s surface.
Furthermore, the small intestine was located lateral to the
ascending colon and displaced the hepatic flexure of the
colon downwards, indicating a possible internal hernia.
While an intestinal volvulus was also suggested by the
twisted mesenteric vessels and the proximal dilation of
the incarcerated small intestine, the incarcerated small
intestine and the diverticulum may have also served as a
leading point. The emergency surgery warranted by this
closed-loop intestinal obstruction confirmed that the
Meckel’s diverticulum passed through a congenital defect
in the mesocolon and into the right subphrenic space
with an intestinal volvulus.
As the images illustrate, the intestines were in the right
subphrenic space, and in these instances Chilaiditi’s sign,
an indication of colonic interposition between the liver
and the diaphragm, should always be considered. Chilaiditi’s sign is usually an incidental finding on abdominal
radiographs and it tends to exist without any symptoms.
Relaxation of the suspensory ligaments mobilizes the
right colic flexure, making interposition possible. When
this is accompanied by symptoms associated with bowel
obstruction, including abdominal pain, nausea, vomiting,
bloating, and anorexia, it is called Chilaiditi’s syndrome[8].
However, a diagnosis of Chilaiditi’s syndrome should be
differentiated from diseases associated with acute abdomen, which include pneumoperitoneum, subphrenic abscess, obstructions of the small bowel, volvulus, intussusceptions, ischemic bowel, and inflammatory conditions,
for example, appendicitis or diverticulitis, all of which require prompt surgical intervention. In contrast, Chilaiditi’s
syndrome is managed by medical treatment initially, rather
than surgery. Surgical intervention, in the form of cecopexy or colonic resection, is indicated when medical treatment fails, or if there is evidence of bowel ischemia, for
example, volvulus of the transverse colon or cecum. Our
patient had an acute abdomen, and CT scans showed a
small-bowel volvulus and a closed-loop obstruction. The
normal proximal ascending colon, cecum, and terminal
ileum excluded the colonic obstruction that characterizes
Chilaiditi’s syndrome. Our patient’s radiologic findings
were confirmed by diagnostic laparoscopy.
A radiologic finding of a small bowel trapped between
the diaphragm and the liver requires careful evaluation.
A patient who presents with an acute abdomen requires
emergency diagnostic laparoscopy or laparotomy. Furthermore, it is important to exclude internal hernias by identifying the relative anatomic locations of the intra-abdominal
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organs on CT images in patients who have incidental findings. If congenital anomalies such as Meckel’s diverticulum
are apparent on CT images, we suggest prompt surgical
investigation, because of risk of an intestinal volvulus.

COMMENTS
COMMENTS
Case characteristics

A 45-year-old man with acute intermittent epigastric pain, abdominal distention,
nausea, vomiting, and diarrhea.

Clinical diagnosis

increased level of bowel sounds, no abdominal tenderness initially then
progression to diffuse tenderness , no palpable masses.

Differential diagnosis

Intestinal obstruction related to congenital anomaly or neoplasm, Chilaiditi
syndrome.

Laboratory diagnosis

White blood cell: 13560/uL; C-reactive protein: 0.14 mg/dL; metabolic panel and
liver function test were within normal limits.

Imaging diagnosis

CT scans showed incarceration of one segment of the intestine in the right
subphrenic space where the mesenteric vessels and the soft tissues twisted
around each other in the prehepatic space.

Pathological diagnosis

Meckel’s diverticulum with ischemic change secondary to volvulus.

Treatment

Laparotomy with reduction of transmesenteric internal hernia and resection of
incarcerated ileum including Meckel’s diverticulum.

Related reports

Others reported the adhesion band of the diverticulum forms a space that may
cause the internal herniation of the small intestine. But we could not find a case
like ours with Meckel’s diverticulum passing through a congenital defect in the
mesocolon.

Experiences and lessons

In patient with clinical diagnosis of intestinal obstruction, internal hernias are
differentiated by identifying the relative anatomic locations of the intra-abdominal
organs on CT scans. Combination of Meckel’s diverticulum and transmesenteric
internal hernia is possible, and we suggest prompt surgical investigation even in
asymptomatic patients because of risk of an intestinal volvulus.

Peer review

This is a well written case report of surgical interest. On histology the authors
should comment on the presence of acute inflammation indicating if there was
also acute diverticulitis as now they only describe absence of metaplasia.
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Core tip: Intestinal duplications are rare congenital
anomalies generally detected in infancy or early childhood. Duplicated segments are usually firmly attached
to and sometimes communicate with the gastrointestinal tract. Rarely, intestinal duplications are completely
isolated, thus not associated at all with the normal
gastrointestinal tract. Such duplications do not share
a common blood supply with the adjacent normal intestine, unlike the usual type of duplication. Reports
on completely isolated duplication cysts in adults are
extremely rare; we found only five in the English-language literature. Here, we report a case of a completely isolated duplication cyst mimicking an ovarian cyst in
an adult female.

Abstract
Intestinal duplications are rare congenital anomalies
that can occur anywhere in the gastrointestinal tract.
They are most commonly located in the ileum and
are usually detected in infancy or early childhood. Duplicated segments are usually firmly attached to and
sometimes communicate with the normal gastrointestinal tract. Rarely, intestinal duplications are completely
isolated, thus not associated at all with any part of the
gastrointestinal tract. Such duplications do not share
a common blood supply with the adjacent normal intestinal segment, unlike the usual form of duplication,
but rather have a separate vascular pedicle. Reports
of completely isolated duplication cysts in adults are
extremely rare; we found only five such reports in the
English-language medical literature. Here, we report
a case of a completely isolated duplication cyst 12 cm
long in an adult female. The cyst had no connection to
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Original sources: Park JY, Her KH, Kim BS, Maeng YH.
A completely isolated intestinal duplication cyst mimicking
ovarian cyst torsion in an adult. World J Gastroenterol 2014;
20(2): 603-606 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i2/603.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i2.603

INTRODUCTION
Enteric duplication cysts are uncommon congenital
anomalies that occur anywhere from the tongue to the
anus[1]. Such cysts occur most commonly in the small
bowel and about half are in the mesenteric border of
the ileum[1-3]. Such cystic duplications communicate only
rarely with the intestinal lumen although the cysts are
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Figure 1 A contrast-enhanced coronal image of computed tomography
reveals a well-circumscribed and poorly attenuated dumbbell-shaped
mass exhibiting peripheral enhancement and a trilaminar appearance in
the pelvic cavity.

attached to the intestine and may even share a common
wall with the adjacent alimentary tract[2,4,5]. The duplication cysts usually share a blood supply with the adjacent
normal bowel[4]. However, completely isolated duplication cysts are not attached to any part of the intestine
and have their own vascular supply[4]. They are usually
detected in infancy and early childhood; adult patients are
extremely rare. In the present report, we describe an exceptionally rare case of a completely isolated duplication
cyst in an adult female.
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Figure 2 Gross findings of the resected mass. The 12-cm-long cystic mass
has a smooth pinkish outer surface (A), and the cavity is uniloculated and incompletely septated (B).

The resected specimen was of dimensions 12 cm ×
8.5 cm × 6 cm and weighed 413 g. The external surface
was smooth and pinkish-gray in color (Figure 2A). When
the specimen was opened, the cyst was found to be uninoculated and partly septated. The cavity contained a clear
mucous fluid and a quantity of dirty-yellowish sludge-like
material. The cystic wall was pale-grayish and smooth,
and was relatively even in thickness (up to 0.5 cm; Figure
2B). Microscopically, the cystic wall consisted of mucosa, submucosa, two layers of smooth muscle, and the
serosa. The mucosal layer was largely covered by simple
cuboidal-to-columnar mucous epithelium and partly by a
gastric-type mucosa, including oxyntic glands (Figure 3).
Islands of myenteric plexus were also present between
the two layers of muscle. No epithelial dysplasia or malignancy was evident.
The postoperative course was uneventful and the patient was discharged without any complications.

CASE REPORT
A 36-year-old female patient presented with a 10-d history of abdominal pain. Clinical examination revealed
pain and tenderness around the periumbilical area and a
semi-mobile palpable mass in the lower abdomen. Her
past medical history included two Cesarean sections and
colchicine treatment for Behçet’s disease, diagnosed before she attained the age of 20 years.
A contrast-enhanced abdominal computed tomography (CT) scan revealed a well-circumscribed and
poorly attenuated lobulated mass approximately 12 cm
long, located in the pelvic cavity (Figure 1). The mass
exhibited peripheral enhancement and had a layered appearance. The center of the mass was of uniformly low
attenuation (10 Hounsfield units) indicating the presence of a cystic cavity. The mass displaced the terminal
ileum in an inferior direction. No right-side ovary was
detected either ultrasonographically or on the CT scan.
Ovarian cyst torsion was thus suggested both clinically
and radiologically.
Upon laparotomy, a large cystic mass was located on
the mesentery of the terminal ileum. The mass was not
connected or attached to any part of the adjacent intestinal tract. The mass was dissected completely free of surrounding soft tissue without disturbing any normal intestinal or mesenteric structure. The mass had a dedicated
vascular pedicle, which was simply ligated and removed.
An enlarged lymph node was located in the vicinity of
the cystic mass.

WCCR|www.wjgnet.com
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DISCUSSION
Intestinal duplication cysts are rare congenital anomalies
that occur in one of every 4000-5000 live births[5]. Isolated duplications occur much less frequently, in approximately 1 in 10000 live births[6]. Duplications are most
commonly detected in infancy and early childhood when
symptoms such as abdominal pain, obstruction, or vomiting develop[7]. The duplications occur most frequently
in the small bowel and over half are ileal duplications[3].
Enteric duplications are tubular or cystic in structure and
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Figure 3 Microphotographs of the cystic wall. The wall consists of mucosa, submucosa, muscle layers, and serosa (A, HE stain, × 10), with regions of gastric-type
mucosa containing oxyntic glands (B, HE stain, × 100).

Table 1 Summary of reports of completely isolated enteric duplication cysts in adults
Ref.

Clinical feature

Dimensions (cm)

Site

Mucosal type

Blank et al[3]
Kim et al[8]

Age (yr) Gender
51
28

M
M

Incidental
Incidental

10 × 4
Not mentioned

Villi, crypts, numerous mucous cells
Gastric

Nichols et al[9]

27

F

Abdominal fullness

9×6×1

Lee et al[10]

21

F

Palpable mass

3.5 × 2.5

Kyriakos et al[11]

20

M

7×4

Present case

36

F

Abdominal pain and
fever
Abdominal pain

Mesentery of the ileum
Mesentery of the Treitz
ligament
Mesentery of the descending
colon
Mesentery in the vicinity of
the round ligament
Lateral region of the
ascending colon
Mesentery of the terminal
ileum

12 × 8.5 × 6

Simple columnar mucinous
epithelium
No epithelial lining
Not mentioned
Mixed

M: Male; F: Female.

contain intestinal mucosa and muscle layers. The wall is
usually attached to some part of the gastrointestinal tract
and often shares a common muscle or serosal layer with
the normal intestine of the region[4].
Completely isolated enteric duplication cysts are not
connected or attached to any part of the intestinal tract.
Such cysts have dedicated vascular pedicles, whereas the
usual form of duplication cysts shares a blood supply
with the adjacent bowel. Inevitably, then, the bowel must
be resected upon cyst removal. Our 36-year-old female
patient had a completely isolated enteric duplication cyst
that was dissected without disturbing her intra-abdominal
anatomy. Reports of completely isolated enteric duplication cysts in adults are extremely rare; only five cases have
been described in the English-language medical literature[3,8-11] (Table 1). The cause of intestinal duplication is
believed to be vascular compromise during early organogenesis. However, the precise mechanism remains to be
elucidated[5].
Histopathologically, the wall of a duplication cyst is
composed of a lining epithelium and thin layers of muscle[9]. The mucosa is often similar to that of the region
of the bowel to which the cyst is attached[5], but some
heterotopic mucosa is also commonly found[3,8,12]. In
our case, the cystic mass was largely covered by a single
layer of simple cuboidal-to-columnar mucous epithelium with some areas of gastric-type mucosa, including
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oxyntic glands. The wall contained two layers of smooth
muscle and some islands of myenteric plexus were noted
between the muscle layers. Thus, the wall was similar in
structure to that of the normal intestine.
Enteric duplications are usually detected within the
first year of life when infants present with abdominal
pain, a palpable mass, or intestinal obstruction[1]. In some
adult cases, however, the duplications are asymptomatic,
remaining undiagnosed for years. Adenocarcinoma may
arise in such adult asymptomatic cysts[3,13,14]. In the present case, our patient reported abdominal pain that we
could not readily explain. Surface ulcers, distension of
the cystic cavity, or impending vascular insufficiency, are
among several possible causes. No dysplastic change or
malignant transformation was evident.
Diagnosis of a duplication cyst is difficult even with
the aid of modern imaging techniques such as CT or
magnetic resonance imaging, especially when no structural connection exists between the cyst and the normal
bowel. A recent report suggested that a barium meal
could be used to differentiate noncommunicating from
communicating cysts[7]. The cited authors reported that
the alimentary tract was compressed by a noncommunicating cyst, whereas communicating cysts were
themselves filled with contrast. However, it remains difficult to diagnose an enteric duplication cyst because the
differential diagnosis includes all intra-abdominal cystic
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masses, including mesenteric and omental cysts, pancreatic pseudocysts, and ovarian cysts[1,2,8]. In the present
case, ultrasonography and CT suggested the possibility
of an ovarian cyst rather than a rare intestinal duplication cyst. There has been one report of torsion of an
ovarian cyst mimicking an enteric duplication cyst [15].
The author said that non-enteric cysts may have doublelayered features on ultrasound, which are commonly
found in duplication cysts.
No consensus has been reached on treatment of
asymptomatic duplication cysts. However, surgical management of asymptomatic adult cases is recommended
because various potential complications, including
malignancy, may arise. Exploratory laparotomy may
be indicated if the preoperative diagnosis is unclear.
Completely isolated duplication cysts can be treated via
simple ligation and division of the pedicle; no bowel resection is required[4]. A successful laparoscopic excision
of a completely isolated enteric duplication cyst was
reported recently[9]. We performed simple excision of
the cystic mass without disturbing the normal intraperitoneal anatomy.
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Clinical diagnosis

9

A 36-year-old female patient presented with a 10-d history of abdominal pain
and a palpable mass in the lower abdomen.

Differential diagnosis

10

Ultrasonography and computed tomography (CT) scan was performed for
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Laparoscopic partial cystectomy with mucosal stripping of
extraluminal duodenal duplication cysts
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doscopic internal derivation cannot remove the mucosal
layer where malignancy mainly occurs, therefore, we
propose that laparoscopic surgery can be considered
as a treatment option for duodenal duplication cysts,
especially in extraluminal locations.
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INTRODUCTION
Duodenal duplication cysts are rare congenital anomalies, which can appear during the neonatal period or
later in life depending on the degree of the gastric outlet
obstruction[1]. Classical treatment for duodenal duplication cysts is total resection, but in cases requiring pancreaticoduodenectomy, less-invasive approaches have
been proposed[2-4]. Here, we describe the laparoscopic
technique for partial resection of duodenal duplication
cysts in an 8-year-old girl.

Abstract
Duodenal duplication cysts are rare congenital anomalies. Duodenal duplication should be considered in
the differential diagnosis of patients who present with
abdominal symptoms with cystic structures neighboring the duodenum. Here, we present an 8-year-old girl
with a duodenal duplication cyst treated with partial
cystectomy with mucosal stripping performed laparoscopically. Laparoscopic surgery can be considered as a
treatment option for duodenal duplication cysts, especially in extraluminal locations.

CASE REPORT
An 8-year-old girl had suffered from intermittent abdominal pain, nausea and vomiting for 2 mo. The patient
had no other underlying diseases. The abdomen was flat
and no definite mass was palpable. The laboratory studies were normal. The patient did not have jaundice and
had normal serum bilirubin level. The tumor markers
were not checked before surgery. Abdominal ultrasonography (US) showed 6 cm × 5 cm lobulated retroperitoneal cystic mass, septated between the duodenum
and the pancreas. Upper gastrointestinal series revealed

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Duodenal duplication cyst; Laparoscopic
surgery; Partial cystectomy; Extraluminal situation;
Children
Core tip: In duodenal duplication cysts, the endoscopic
approach has limitations in extraluminal situations. En-
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Figure 1 Images for preoperative diagnosis. A: Upper gastrointestinal series demonstrated luminal narrowing and displacement of the duodenum by the mass (arrow
head); B, C: Coronal reconstruction computed tomography image and coronal thick-slab T2-weighted image showed a multiloculated cystic mass (arrows) between
the head of the pancreas and duodenum. The mass seemed to originate from the uncinate process of the pancreas, and the second and third portions of the duodenum were inferolaterally displaced and compressed by the mass (arrow heads).

of the pancreas (Figure 3A). After adhesiolysis between
the cyst and the pancreas, clear demarcation of the cystic surface was identified (Figure 3B). An arterial branch
supplying the mass originating from the gastroduodenal
artery was ligated with a 5-mm hemoclip and divided
(Figure 3C). The proximal border of the mass was easily dissected from duodenum with an ENDOPATH
Electrosurgery Probe Plus II System with a Hook electrode (Ethicon Endo-Surgery, Cincinnati, OH, United
States), but the distal border was directly attached to the
duodenal wall, forming a common wall. A harmonic
scalpel (Ethicon Endo-Surgery) was used to resect the
mass from the duodenum and the remnant mucosa was
cauterized with the ENDOPATH system. The lesion
formed a common wall with the duodenum, without
communication or fistula. No intraoperative complications were encountered.
The patient was discharged on Postoperative Day 9
without any complications. Upon histopathological review, a compatible duodenal wall with partially denuded
epithelium was consistent with duodenal duplication
(Figure 4).

3
4

5 mm

5 mm
1
12 mm
2
5 mm

Optic

Figure 2 Laparoscopic port insertion site. 1: 12-mm optical umbilical port; 2,
5-mm main working port; 3: 5-mm port for liver retraction.

luminal narrowing of the second portion of the duodenum (Figure 1A). Abdominal computed tomography
(CT) and biliary pancreas magnetic resonance imaging
(MRI) showed a multiseptated cystic mass suspected of
originating from the uncinate process of the pancreas.
Extra compression from this lesion seemed to be causing narrowing of the duodenal lumen (Figure 1B and
C). Retroperitoneal lymphangioma of the pancreas was
primarily suspected, along with other differential diagnoses including solid and papillary epithelial neoplasms,
pancreatoblastoma, unusual cystadenoma, and pancreatic
pseudocyst.
Laparoscopic exploration was performed. The patient was placed in the supine position under general anesthesia and an optical umbilical port was placed under
direct vision followed by three additional ports (Figure
2). A Snowden-Pencer Snake Retractor (CareFusion,
San Diego, CA, United States) was inserted through
port site 3 for liver retraction. After performing a laparoscopic Kocher maneuver, a multiloculated cystic mass
was identified in the second portion of the duodenum.
The cystic mass originated from the mesenteric border
of the duodenum and adhered to the uncinate process

WCCR|www.wjgnet.com

DISCUSSION
Patients with duodenal duplication cysts present with
recurrent nausea, vomiting, abdominal mass, abdominal
distension, pancreatitis, and gastrointestinal bleeding[4,5].
Duodenal duplication can be diagnosed with various
imaging modalities. The “double-layered wall” of the
duodenum seen with US, CT, and endoscopic ultrasound
(EUS) are used to reach a diagnosis of duodenal duplication[6-8]. In the present case, the patient had complained
of recurrent nausea and vomiting. However, in the US
findings, the double-layered wall was not significant, and
the lesion seemed to originate from the pancreas in the
CT and MR images. Moreover, the lesion showed multiseptations, which turned out to be the folding patterns
of the cyst wall upon surgical exploration, and made it
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Figure 3 Laparoscopic procedures and intraoperative findings. A: Laparoscopic intraoperative findings of duodenal duplication cyst after Kocher’s maneuver.
Duplication cyst (white arrow heads) and mesenteric side of posterior wall of duodenum (black arrow heads); B: Demarcation of the mass surface after adhesiolysis.
An arterial branch from the gastroduodenal artery supporting the mass was also noticed; C: Resection line with harmonic scalpel (white line).

not remove the mucosal layer where malignancy mainly
occurs, therefore, we propose that laparoscopic surgery
is a safer method, especially for cases with extraluminal
locations[2,9,10].
In summary, although duodenal duplication cysts are
rare, they should be considered in the differential diagnosis of patients who present with abdominal symptoms
with cystic structures neighboring the duodenum. Laparoscopic partial cystectomy with mucosal stripping can
be considered as a treatment option for duodenal duplication cysts even in children.
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Ciliated hepatic foregut cyst with high intra-cystic
carbohydrate antigen 19-9 level
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Michal Amitai, Barak Bar-Zachai, Roni Eshkenazy, Arie Ariche, Daniel Azoulay
demonstrated columnar, ciliated epithelium consistent
with the histologic diagnosis of CHFC. The intracystic
levels of carbohydrate antigen (CA) 19-9 and carcinoembryonic antigen (CEA) were extremely high (978118
U/mL and 973 μg/L, respectively). Histologically, the
wall of the cyst showed characteristic pseudopapillae
lined with a ciliated stratified columnar epithelium, underlying smooth muscle, an outer fibrous layer and no
atypia. Immunohistochemistry for CA19-9 and CEA was
positive. This is the first case report of a CHFC in which
levels of CA 19-9 and CEA were measured. Our findings
suggest that a large sized multilocular cyst and elevated cyst CA19-9 and CEA levels do not exclude a CHFC
from consideration in the diagnosis. CHFCs should be
included in the differential diagnosis of hepatic lesions.
Accurate diagnosis of a CHFC is necessary given its potential for malignant transformation, and surgical excision is recommended.
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Core tip: A ciliated hepatic foregut cyst (CHFC) is a
rare foregut developmental malformation usually diagnosed in adulthood. Five percent of reported CHFC
cases transform into squamous cell carcinoma. We
report the evaluation and surgical management of a
symptomatic 45-year-old male found to have a 6.2 cm
CHFC diagnosed by an intracystic columnar, ciliated
epithelium. We report for the first time extremely high
intracystic level of carbohydrate antigen (CA) 19-9 and
no atypia. A large sized multilocular cyst and elevated
cyst CA19-9 do not exclude CHFCs from diagnostic
consideration. Given its potential for malignant transformation, surgical excision is recommended.

Abstract
A ciliated hepatic foregut cyst (CHFC) is a rare foregut
developmental malformation usually diagnosed in adulthood. Five percent of reported cases of CHFC transform
into squamous cell carcinoma. We report the presentation, evaluation, and surgical management of a symptomatic 45-year-old male found to have a 6.2 cm CHFC.
Contrast tomography-guided fine-needle aspiration
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A

INTRODUCTION
Ciliated hepatic foregut cysts (CHFCs) are extremely
rare congenital, benign, most often solitary and unilocular cystic lesions that arise from the embryonic foregut[1].
The developmental origin may account for the specific
histologic features of a pseudostratified, ciliated, mucinsecreting, columnar epithelium[1]. Ciliated hepatic foregut
cysts were first described by Friedrich in 1857, and approximately 100 cases of CHFCs have been reported so
far[2-8]. Most CHFCs are located in the fourth segment
of the liver. Malignant transformation to squamous cell
carcinoma (SCC) has been reported, and although this
is rare, the survival rate after progression to malignancy
is poor[9]. In addition, it is often difficult to distinguish,
clinically and radiographically, CHFC from neoplastic
cysts such as hepatobiliary cystadenoma and cystadenocarcinoma. While nonneoplastic cysts are characteristically small, unilocular (simple), asymptomatic, and are
without malignant potential, neoplastic cysts are large,
multilocular, symptomatic, and must be completely excised because of their malignant metastatic potential[10-12].
Therefore, early and accurate diagnosis is important, and
a CHFC should be included in the differential diagnosis
of hepatic cysts. We present a case of an unusual CHFC
in a 45-year-old male that was large, bilocular, and associated with extremely high cyst levels of carbohydrate
antigen (CA) 19-9 and carcinoembryonic antigen (CEA),
which is described for the first time.

B

Figure 1 Magnetic resonance imaging. A: With contrast; B: Without contrast.
Magnetic resonance imaging demonstrates a 6.2 cm multilocular cystic lesion
in segment 4. The cyst content was heterogeneous and avascular and included
proteinaceous material. No wall enhancement was detected.

CASE REPORT
A 45-year-old male complained of a 1-year history of
intermittent peri-umbilical pain associated with 13 kg
weight loss. There was no associated jaundice or rigors.
In his physical examination, fullness was palpated over
his epigastrium. Liver function tests were unremarkable. An abdominal ultrasound scan reported a 45 mm
diameter complicated, heterogeneous, avascular, cystic
lesion in segment 4, with no intrahepatic or extra biliary
dilatation or gallstones. Computed triple-phase contrast tomography (CT) and magnetic resonance imaging (MRI) (Figure 1) confirmed a large, solitary 45 mm
diameter multilocular cystic mass in segment 4. There
were no other mass lesions. The cyst was hypoechoic
in ultrasound, hypoattenuating in unenhanced CT, and
did not enhance on administration of contrast in CT or
MRI. The serological levels of α-fetoprotein, CA19-9
and CEA were within normal limits. Six months later, a
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Figure 2 A computed tomography-guided diagnostic fine-needle aspiration revealed ciliated epithelial cells with no atypia.

repeat MRI demonstrated that the diameter of the cystic
lesion had increased in size to 6.2 cm and that the cyst
content was heterogeneous and avascular and included
proteinaceous material. No wall enhancement was detected. CT-guided diagnostic fine-needle aspiration revealed ciliated epithelial cells with no atypia consistent
with the diagnosis of CHFC (Figure 2). The intracystic
levels of CA19-9 and CEA were extremely high (978118
U/mL and 973 μg/L, respectively). There was no evidence of malignancy. Magnetic resonance cholangiopancreatography did not disclose a communication between
the cyst and the biliary system. In view of the diagnostic
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B

Figure 3 Wall of the cyst. Histologically, the wall of the cyst showed characteristic pseudopapillae lined by ciliated stratified columnar epithelium, loos
subepithelial connective tissue, underlying smooth muscle and an outer fibrous
layer and no atypia, compatible with diagnosis of a ciliated hepatic foregut cyst.

uncertainty, the cyst was excised. Grossly, the cyst was
multilocular, 6 cm in greatest diameter, and contained
viscous fluid. Histologically, the wall of the cyst showed
characteristic pseudopapillae lined with ciliated stratified
columnar epithelium, loose subepithelial connective tissue, underlying smooth muscle, an outer fibrous layer
and no atypia, compatible with a diagnosis of a CHFC
(Figure 3). Immunohistochemistry for CA19-9 (Figure
4A) and CEA (Figure 4B) was positive.

Figure 4 Immunohistochemistry. A: Carbohydrate antigen (CA) 19-9: Some
cells, including ciliated ones show apical staining for CA19-9; B: Carcinoembryonic antigen (CEA): Few cells show weak positivity for CEA.

DISCUSSION

Hepatic biliary cystadenoma and cystadenocarcinoma
are often difficult to distinguish clinically and radiographically from CHFCs. Cystadenoma and cystadenocarcinoma are mostly large, multilocular, and symptomatic and include mural nodules and papillary projections,
calcifications and wall enhancements[13]. Aspiration of
biliary cystadenoma often demonstrates bile-tinged mucin that can allow differentiation from a CHFC, apart
from the obvious ciliated epithelial cells detected in
CHFCs. With adequate tissue sampling, cytology can reveal malignant glandular cells and mucin, suggesting biliary cystadenocarcinoma, although these cells are rarely
identified[13]. The role of cyst fluid CEA, CA19-9, and
serum tumor markers remains controversial. Although
many providers may measure CA19-9, the sensitivity and
specificity are not high enough to differentiate a cystadenoma from cystadenocarcinoma[13]. Fuks et al[14] have
recently assessed the ability of intracystic tumor marker
concentrations to differentiate hepatic simple cysts from
malignant or premalignant mucinous cystic lesions such
as biliary cystadenomas. Unlike CEA and CA19-9, a
tumor-associated glycoprotein 72 level of more than 25
units/mL differentiated hepatic simple cysts from mucinous cysts, with a sensitivity and a specificity of 0.79 and
0.97, respectively[14]. We have detected for the first time
in our case of CHFC, extremely high levels of cystic fluid CEA and CA19-9. We assume that the epithelial cells
lining the cyst can produce mucin, and we have demonstrated that they are also immunoreactive to cytokeratins

A CHFC is a rare, congenital hepatic lesion characterized by its ciliated columnar epithelial lining. Because
of the asymptomatic nature of CHFC, the majority of
cases are found incidentally during imaging studies, autopsy, or surgery[2]. Most cysts are not detected until the
fourth decade of life, while some patients may present
with right upper abdominal pain, obstructive jaundice, or
portal hypertension[2]. Increased use of abdominal imaging techniques has improved detection rates of CHFC,
thus explaining why over 85% of cases have been reported in the past 20 years[2,6]. The cyst diameter size, at
6.2 cm, was larger than the mean diameter of all previously reported cases of CHFC (> 4 cm)[2]. In addition,
the cyst was multilocular, which is a rare presentation in
adult cases of CHFC compared with a previous reported
study where over 90% of adult cases of CHFC were
unilocular[2]. However, the cyst was histologically similar
to those in the cases previously described.
While the typical clinical course of CHFC is benign,
5 previously reported adult patients had malignant transformation to SCC[2,9], comprising approximately 5% of
all reported CHFCs. This frequency, taken together with
the aggressive disease course and poor prognosis, suggests that a CHFC must not be presumed benign and
should be regarded with clinical suspicion[9]. Accurate
diagnosis of a CHFC is mandatory given its potential for
malignant transformation, and surgical excision is recommended.
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large, multilocular, and associated with a high intra-cystic levels of CA19-9 and
CEA and not malignant.

CA19-9 and CEA.
Thus, we have presented an unusual case of CHFC
that was large, multilocular, and associated with high
cystic levels of CA19-9 and CEA. These findings clearly
indicate that large size, multilocularity, and elevated
CA19-9 do not exclude a CHFC from consideration in
the diagnosis. More studies are required to elucidate the
role of cyst CA19-9 and CEA levels in the diagnosis
of CHFCs. Accurate diagnosis of a CHFC is necessary
given its potential for malignant transformation, and surgical excision is recommended.
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Rectal ulcers and massive bleeding after hemorrhoidal band
ligation while on aspirin
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patients would have caused defects in the hemostasis
and may have predisposed them to massive bleeding in
the presence of rectal ulcers occurring after the band
ligation procedure. Managing aspirin before and after
the ligation may be difficult especially since adequate
guidelines are unavailable. Stopping aspirin in all the
cases might not be safe and the decision should be individualized.
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Core tip: Rubber band ligation is known to be a relatively safe procedure. Massive bleeding and rectal ulceration is a very rare complication of this procedure.
We came across two cases of severe, life-threatening
lower gastrointestinal hemorrhage following endoscopic
hemorrhoidal band ligation in patients on aspirin. The
use of aspirin and other non-steroidal anti-inflammatory
drugs can predispose to massive hemorrhage. The case
report aims at creating awareness about these complications and that it may be advisable to avoid aspirin
and non steroidal anti-inflammatory drugs immediately
after band ligation.

Abstract
Endoscopic hemorrhoidal band ligation is a well-established nonoperative method for treatment of bleeding
internal hemorrhoids (grade 1 to 3). It is a safe and
effective technique with a high success rate. Complications with this procedure are uncommon. Although
rectal ulceration due to band ligation is a rare complication, it can cause life-threatening hemorrhage
especially when patients are on medications which
impair hemostasis like aspirin or non steroidal antiinflammatory drugs. We present 2 cases of massive
lower gastro-intestinal bleeding in patients who had a
band ligation procedure performed 2 wk prior to the
presentation and were on aspirin at home. Both the patients were hemodynamically unstable requiring resuscitation. They required platelet and blood transfusions
and were found to have rectal ulcers on colonoscopy
done subsequently. The rectal ulcers corresponded to
the site of band ligation. The use of aspirin by these
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INTRODUCTION
Hemorrhoids are dilated or bulging veins in the rectum
and/or anus caused by increased pressure in the rectal
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refined the band ligation therapy. Complications with this
procedure are uncommon.
Massive bleeding and rectal ulceration due to band
ligation is a very rare complication. The use of aspirin
(acetylsalicylic acid, ASA) and other non-steroidal antiinflammatory drugs (NSAID) can predispose to massive
hemorrhage. We came across two cases of severe, lifethreatening lower gastrointestinal hemorrhage following
endoscopic hemorrhoidal band ligation in patients on
aspirin.

A

CASE REPORT

B

Patient 1
A 52-year-old white man with a past medical history of
anxiety and a recent band ligation for hemorrhoids 15 d
prior to presentation came to the emergency room (ER)
complaining of bleeding from his rectum for 2 h. He
was in his usual state of health when he suddenly had a
large bowel movement with bright red blood and clots.
He had no other complaints such as abdominal pain,
coffee ground vomiting or black stools. His medications
included aspirin (81 mg/d) for preventing cardiovascular
disease and Sertraline for his anxiety. His blood pressure
(BP) was 130/76 mmHg, temperature was 98.3 F, respiratory rate was 16/min and the heart rate (HR) was 96/
min. His abdomen was soft, with normal bowel sounds
and no tenderness or guarding. His rectal exam revealed
reduced sphincter tone and bright red blood. His BP subsequently dropped to 80/40 mmHg with a HR of 140/
min within an hour. He became unresponsive and was
subsequently intubated for airway protection in the ER.
His initial blood work revealed a hemoglobin of 12 g/dL
and platelets of 199000. Due to hemodynamic collapse
and the large volume of blood seen in the stool, he received fluids, 2 units of packed red blood cells and 1 unit
of platelets after which his vital signs stabilized. ASA was
discontinued. He underwent a colonoscopy (Figure 1A)
which showed two clean based rectal ulcers measuring 3
cm and 1cm with overlying exudates 7 cm from the anal
verge. The location of the rectal ulcers corresponded to
the site of band ligation. The rectal ulcer biopsy revealed
active chronic inflammation with surface exudates and
attached fragment of granulation tissue. Bleeding subsequently stopped and the patient was extubated on day 2
of admission and later discharged after an otherwise uncomplicated hospital course.

C

Figure 1 Endoscopic pictures of the rectal ulcers.

veins. They are believed to be normal anatomic structures, as demonstrated by their presence in babies [1].
Frequently, they can become a source of significant
morbidity if they get inflamed or swollen. The estimated
prevalence rate of symptomatic hemorrhoids in the
United States is 4.4% of the adult population. More than
one million individuals are affected annually by hemorrhoidal conditions[2,3]. The prevalence peaks between the
ages of 45-65 and declines thereafter. It is more commonly found in whites more than blacks and the rates
are higher in people from higher socioeconomic background[2].
Elastic band ligation is a well-established nonoperative
method for treatment of bleeding internal hemorrhoids
(stages Ⅱ-Ⅲ). Usually, one or two bands are placed at
a single session by using rigid instruments. Endoscopic
hemorrhoidal band ligation is a safe and effective technique used in the management of hemorrhoids, with a
high success rate[4]. Blaisdell[5] and Barron[6] described and
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Patient 2
A 67-year-old white man presented to the ER with
complaints of bleeding from his rectum for 4 h. He was
known to have symptomatic hemorrhoids for which he
underwent band ligation 2 wk prior to the presentation.
He denied abdominal pain, nausea, vomiting, black stools
or any other complaints. His past medical history was
significant for hypertension, hyperlipidemia, coronary
artery disease for which he underwent Coronary Artery
Bypass Graft surgery in 2004 and stroke with no residual

829

February 8, 2015|Second Edition|

Patel S et al . Rare complications of band ligation

ulcers after the band ligation are extremely rare complication. The exact incidence is unknown. These ulcers can
lead to massive life threatening bleeding especially in the
patients taking antiplatelet agents like aspirin. ASA and
other NSAIDs inhibit platelet production of thromboxane A2. ASA irreversibly acetylates the platelet enzyme
so that a single dose impairs hemostasis for five to seven
days hence causing hemostasis defects[14]. Recovery of
the platelets after discontinuing these drugs is slow and
is equivalent to the lifespan of the platelets. The other
NSAIDs are competitive and reversible inhibitors with
more transient effects.
A prospective study of 512 patients by Bat et al[15]
who underwent hemorrhoidal rubber band ligation over
a seven-year period were followed up for any complications. Most of the patients, who had hemorrhoidal band
ligation, had a successful event free outcome (82%).
Minor complications were found in 24 patients (4.7%)
including painful, thrombosed hemorrhoids, slippage of
bands, minor rectal bleeding, chronic longitudinal ulcers
and priapism. Major complications were noted in 13 patients (2.5%) who had either delayed massive bleeding or
severe complicated thrombosis of the hemorrhoids. Five
of the six patients who had massive bleeding, had the onset of symptoms 10 d or more after the procedure similar
to our 2 patients. Three of the six patients with massive
bleeding required transfusions. Two of the three patients
who were transfused were taking aspirin regularly.
Both our cases developed massive bleeding 2 wk
following the banding procedure requiring platelet and
blood transfusions. The use of aspirin by these patients
would have caused defects in the hemostasis and may
have predisposed them to massive life-threatening hemorrhage in the presence of rectal ulcers occurring after
the band ligation procedure. The first patient was taking
ASA for preventing cardiovascular diseases and aspirin
could have been safely stopped atleast 1 wk prior to the
procedure. On the contrary, the second patient had a history of coronary artery bypass graft and a stroke, stopping ASA in him abruptly might have caused more harm.
Managing ASA before and after the ligation may be difficult especially since adequate guidelines are unavailable.
Stopping ASA in all the cases might not be safe and the
decision should be individualized.
The cases we report are an example of a rare and
life threatening complication of a procedure known to
be relatively safe. Use of aspirin may have been a coincidence or would have predisposed the patient to a massive
bleeding. It may be advisable to avoid ASA and NSAIDs
immediately after band ligation.

Figure 2 Status post Endoscopic clip placement of the hemorrhoidal ulcer.

neurological deficits in 2005. His medications included
Aggrenox (aspirin/Dipyridamole -25/200 mg twice a day
for stroke prevention), Amlodipine, Metoprolol, Atorvastatin and Ezetimibe. On arrival, he was afebrile with a BP
of 80/50 mmHg and a HR of 62 beats per minute. The
absence of tachycardia was presumed to be due to the
beta blockade. His abdomen was soft, with normal bowel
sounds and no tenderness or guarding. The rectal exam
revealed bright red blood with clots, normal sphincter
tone and no palpable masses. His initial hemoglobin was
14 g/dL and platelet count was 187000. His hemoglobin
decreased to 10 g/dL over 10 h and he continued to have
rectal bleeding. Due to ongoing bleeding and hemodynamic instability he received fluids, 2 units of packed red
blood cells and 1 unit of platelets. An emergent colonoscopy was then performed which showed a solitary rectal
ulcer (Figure 1B and C) of 1 cm size with a visible vessel
proximal to the dentate line. The visible vessel was successfully clipped endoscopically (Figure 2). The location
of the rectal ulcer corresponded to the site of band ligation. No further bleeding was noted and the patient was
subsequently discharged home.

DISCUSSION
Initial treatment for mild to moderate hemorrhoidal disease consists of increased fiber intake[7], oral hydration,
use of NSAIDs for pain, avoidance of straining during
defecation, and sitz baths[8]. Hemorrhoids that fail to respond to medical management may be treated with rubber band ligation, sclerosis, and thermotherapy by using
infrared beam, electric current, CO2 laser, or ultrasonic
energy. Surgery is reserved for those who fail to improve
with conservative measures.
Rubber band ligation is found to be the most effective method to treat symptomatic internal hemorrhoids
(grade 1 to 3) that have failed to respond to conservative
management[4,9-11]. Complications associated with ligation are uncommon (< 2%) and usually benign which
may include pain, rectal bleeding from early dislodgment,
vasovagal response or infection[12,13]. Bleeding after ligation may occur immediately after the procedure or 3-10 d
after the rubber band and the ligated tissue fall off. Rectal
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COMMENTS
Case characteristics

Two men, age 52 and 67, on aspirin at home came to the emergency room with
bright red blood per rectum 2 wk after a hemorrhoidal band ligation.

Clinical diagnosis

The authors came across two cases of severe, life-threatening lower gastrointestinal hemorrhage following endoscopic hemorrhoidal band ligation in patients
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on aspirin.

Differential diagnosis

4

Diverticular disease, hemorrhoids, colitis, bleeding ulcers.

Laboratory diagnosis

Patient one had a hemoglobin of 12 g/dL and platelets of 199000 on admission. Patient 2 had a hemoglobin of 14 g/dL and a platelet count of 187000 initially. Both patients were losing blood rapidly leading to drop in the hemoglobin
subsequently.

5
6

Imaging diagnosis

Colonoscopy was performed in both the cases which showed two clean based
rectal ulcers measuring 3 cm and 1 cm with overlying exudates 7 cm from the
anal verge in the first case and a solitary rectal ulcer of 1 cm size with a visible
vessel proximal to the dentate line in the second case.

7

Pathological diagnosis

In the first case, rectal ulcer biopsy revealed active chronic inflammation with
surface exudates and attached fragment of granulation tissue. No biopsy was
performed in the second patient.

8

Treatment mainly included platelet and blood transfusions. The second patient
had a rectal ulcer with a visible vessel which was endoscopically clipped.

9

Treatment

Related reports

There are a very few case reports which have described massive bleeding after
hemorrhoidal band ligation in patients on aspirin.

Term explanation

10

Experiences and lessons

11

Peer review

12

Rubber band ligation is a procedure performed endoscopically in which rubber
bands are tied off at the base of the hemorrhoids hence, cutting off the blood
flow to the hemorrhoids.
Massive bleeding is a rare but life threatening complication of a fairly safe procedure which may be avoided if we attempt to tailor the use of aspirin pre and
post band ligation according to individual patient conditions.
This is an easy to read, well written and an interesting case report worth highlighting in the surgical community since rubber band ligation is a very commonly
performed procedure.

13
14
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INTRODUCTION
Jejunal diverticula are rare and subsequent complications
even more so[1]. The usual small bowel diverticulum encountered by general surgeons is a Meckel’s. These are
embryological remnants of the vitello-intestinal duct and
are on the anti-mesenteric surface of the terminal ileum.
They may contain heterotopic gastric or pancreatic mucosa.
Complications of true jejunal diverticula are rare particularly in young children. Herein we explore the case of
a young girl who presented with features of peritonitis
secondary to a complication from a jejunal diverticulum.
Following surgery she made an excellent recovery. We
explore the case, pathology, complications and treatment
of jejunal diverticulosis and heterotopic gastric mucosa in
the jejunum.

Abstract
Jejunal diverticula are rare and subsequent complications even more so. The usual small bowel diverticulum
encountered by general surgeons is a Meckel’s. These
are embryological remnants of the vitello-intestinal duct
and are on the anti-mesenteric surface of the terminal
ileum. They may contain heterotopic gastric or pancreatic mucosa. Herein we explore the case of a young girl
who presented with features of peritonitis secondary to
a complication from a jejunal diverticulum. The case,
pathology, complications and treatment of jejunal diverticulosis and heterotopic gastric mucosa in the jejunum
are explored.

CASE REPORT
A previously fit and well 5 years old girl presented to the
pediatricians with a two day history of worsening abdominal pain, anorexia and vomiting.
Clinical findings were of pyrexia and generalised peritonitis. Bloods tests showed a lymphocytosis of 29.2 ×
109/L.
A working differential diagnosis was of acute perforated appendicitis or perforated Meckel’s diverticulum
and she was taken immediately to the operating theatre.
A 1 cm proximal jejunal perforation was identified on
the antimesenteric border, directly opposite a mesenteric
diverticulum, with a normal appendix. Small bowel re-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Jejunum; Perforation; Heterotopic gastric
mucosa; Meckel’s gastrointestinal diverticulum
Core tip: Herein we describe a rare but important cause
of peritonitis in children. We feel it will be of interest to
surgeons and pathologists alike and is an important reminder of the basic anatomy and pathology of surgical
disease.
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small bowel enteroclysis, capsule endoscopy, computed
tomography scanning as well as in the case of bleeding,
radionuclide scans and mesenteric angiography.
Jejunal heterotopic gastric mucosa is a very rare entity,
and literature review revealed the usual presenting age to
be 14 years[3]. A common presentation is that of intermittent intussusception secondary to a small bowel (usually)
polypoidal mass. This mass is predominantly located only
a few centimetres distal to ligament of Treitz.
Management of jejunal diverticula depends on whether or not patients experience symptoms. Asymptomatic
jejunal diverticula found incidentally rarely warrant treatment. In symptomatic cases small bowel resection and
end-to-end anastomosis is advised.
Jejunal diverticula are rare and their complications
even more so. There are subtle pathological differences
and once responsible for complications the authors advise small bowel resection and end-to-end anastomosis so
as to achieve a pathological diagnosis; cure the problem
and ensure no remaining potential heterotopic mucosa of
other organs remains.

Figure 1 Ulcerated small bowel mucosa (arrow) adjacent to area of perforation.

section was performed with peritoneal toilet. She made
a steady recovery and was discharged home on day four
post-operatively.

DISCUSSION
Histology of the small bowel showed features of a true
diverticulum with gastric mucosa lining the diverticulum.
Helicobacter-like organisms were not identified. The adjacent small bowel showed transmural inflammation and
degeneration of the wall at the site of perforation with
an adjacent serosal exudate (Figure 1). There was no evidence of malignancy. Sections of the appendix showed
a mild serosal exudate but no evidence of mucosal acute
inflammation.
Jejunal diverticula, like all diverticula can be true,
involving all three layers of the bowel wall or false - a
herniation of mucosa and submucosa through the muscularis propria. True diverticula are usually congenital and
false are acquired. The latter are more common and are
pulsion diverticula which arise at the weak point on the
jejunal mesenteric surface (the point where the mural vessels penetrate the bowel wall). They are more common in
middle aged males.
Rarer are the true diverticula which are congenital in
nature. These can be on either the mesenteric or antimesenteric surface. The mesenteric diverticula are thought to
be primarily related to the neurenteric remnants and duplications, and can be lined by gastric; intestinal or respiratory
type epithelium or contain heterotopic pancreatic tissue.
Complications from jejunal diverticula are varied.
Though the majority are silent, they can present with
chronic abdominal pain, malabsorption, acute gastrointestinal haemorrhage, occult bleeding, diverticulitis, perforation, bacterial overgrowth or small bowel obstruction
due to jejunal volvulus. Complications warranting surgical
intervention occur in 8% to 30% of patients[2].
In the elective setting, if suspicious of jejunal diverticulosis there are different investigations that can be
performed. These include small bowel follow through,
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Case characteristics

This young patient presented with an acute abdomen and shock.

Clinical diagnosis

diagnose with peritonitis. Lab tests showed a lymphocytosis.

Differential diagnosis

acute appendicitis or perforated Meckel’s diverticulum.

Laboratory diagnosis

She was taken to the operating room whereby a small bowel perforation was
identified and resected.

Pathological diagnosis

Histopathological analysis revealed this to be a perforation secondary to heterotopic gastric mucosa.

Treatment

Small bowel resection was performed with peritoneal toilet and making a steady
recovery.

Experiences and lessons

to rapidly identify the sick patient and not waste time on investigations that will
not alter management. Awareness of the diversity of small bowel pathology.

Peer review

This is a short case report showing a pediatric patient with perforating jejunal
diverticulum. The case is rare and may be worth publication.
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Rare etiology of mechanical intestinal obstruction:
Abdominal cocoon syndrome
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Fehmi Celebi
dominal cocoon syndrome is a rarely seen condition,
for which the preoperative diagnosis is difficult. The
combination of physical examination and radiological
signs, and the knowledge of “recurrent characteristics
of the complaints” that can be learned by a careful history, may be helpful in diagnosis.
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Core tip: Abdominal “cocoon” is an extremely rare
cause of small bowel obstruction. It should be thought
of as a rare cause of small bowel obstruction. Its diagnosis is rarely made preoperatively. It has been reported mainly in young adolescent women. But in this
adult patient, the small bowel is encased in a fibrous
sac called an abdominal cocoon. The clinical manifestations of abdominal “cocoon” are non-specific. The combination of physical examination and radiological signs,
and the knowledge of “recurrent characteristics of the
complaints” which can be learned by a careful history,
may be helpful in diagnosis. Surgery remains the main
stay of treatment with satisfactory outcome.

Abstract
Abdominal cocoon syndrome is a rare cause of intestinal obstruction with unknown etiology. Diagnosis of
this syndrome, which can be summarized as the small
intestine being surrounded by a fibrous capsule not
containing the mesothelium, is difficult in the preoperative period. A 47-year-old male patient was referred to
the emergency department with complaints of abdominal pain, nausea, and vomiting for two days. The abdominal computed tomography examination detected
dilated small intestinal loops containing air-fluid levels
clustered in the left upper quadrant of the abdomen
and surrounded by a thick, saclike, contrast-enhanced
membrane. During exploratory surgery, a capsular
structure was identified in the upper left quadrant with
a regular surface that was solid-fibrous in nature. Ab-
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INTRODUCTION
Abdominal cocoon syndrome, which was first defined in
1978[1], is relatively rare, with descriptions in the literature
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A

Figure 1 Abdominal radiography, multiple air-fluid levels are seen, which
was more prominent in the left upper quadrant.

A

Figure 3 Abdominal computerized tomography - coronal section; dilated
small intestinal loops containing air-fluid levels clustered in the left upper
quadrant of the abdomen and surrounded by a thick, saclike, contrastenhanced membrane (A) (arrow). The left kidney was also located ectopically
at the midline in the abdomen at the level of the pelvis (B) (arrow).

B

treated. Upon physical examination, there was asymmetrical distension and general tenderness, especially prominent
in upper regions of the abdomen, with heightened intestinal sounds. The laboratory examinations were normal,
except for leukocytosis (14.300 mm3). Multiple air-fluid
levels were detected on abdominal radiography, which was
more prominent in the left upper quadrant (Figure 1). The
abdominal CT examination detected dilated small intestinal loops containing air-fluid levels clustered in the left upper quadrant of the abdomen and surrounded by a thick,
saclike, contrast-enhanced membrane. The left kidney was
also located ectopically at the midline in the abdomen at
the level of the pelvis (Figures 2 and 3). During exploratory surgery, widespread adhesions with the peritoneum
and small intestine could not be seen. Upon further exploration, a capsular structure was identified in the upper
left quadrant with a regular surface that was solid-fibrous
in nature. Only 20 cm of the jejunal and ileal segments
in the proximal and distal portions of the small intestine
were intra-abdominally localized. The remaining small intestinal segments were inside this structure and the greater
omentum was hypoplastic (Figure 4). When the capsule
was opened, the small intestinal segments inside the capsule were dilated due to obstruction but otherwise normal
in structure. The obstruction was caused by fibrous bands
of irregular thickness inside the capsule. The operation
was completed after total excision of the capsule and removal of the adhesions. The patient manifested clinical
signs of ileus on postoperative day 3 due to the adhesions.
He was medically treated with nasogastric decompression
and parenteral nutrition and discharged on postoperative
day 12 without any problems. Upon histopathological
examination, a nonspecific inflammatory reaction in conjunction with fibrous connective tissue proliferation was
found. On the third month of his follow-up, the patient
did not report any problems.

Figure 2 Abdominal computerized tomography - coronal section; dilated
small intestinal loops containing air-fluid levels clustered in the left upper
quadrant of the abdomen and surrounded by a thick, saclike, contrastenhanced membrane in the sections close to the root of mesentery (white
arrows). A: Superior; B: Inferior.

limited to case reports. In this syndrome, a portion or
all of the small intestine is surrounded with a fibrocollagenous membrane not containing the mesothelium. As
it is rarely seen, and its clinical findings nonspecific, it is
generally diagnosed during surgery[2]. However, it can be
characterized by the membrane surrounding the small intestine with contrast-enhanced abdominal computerized
tomography (CT) during the preoperative period. Surgical
treatment that releases the small intestine by cutting away
the adhesions after excision of the membrane is the basic
intervention in these cases. This article presents a case
with abdominal cocoon syndrome diagnosed, following
recurrent complaints, with abdominal CT during the preoperative period and surgically treated.

CASE REPORT
A 47-year-old male patient was referred to the emergency
department with complaints of abdominal pain, nausea,
and vomiting for two days. The detailed medical history
of the patient, who did not have a known chronic systemic disease or a previous history of any abdominal procedures, revealed similar complaints dating back several
years that recurred at certain time intervals and had been
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DISCUSSION
Abdominal cocoon syndrome is a rare cause of acute or
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advanced radiological experience. In a retrospective study
of twenty-four cases, it was reported that only 16% of
the cases could be preoperatively diagnosed[11].
There is a consensus that surgical treatment is ideal in
these patients. The recommended procedure excises the
membrane and unbinds the adhesions between intestinal
segments[7,10]. However, this process requires great care,
due to the general possibility of secondary damage, as
there are extensive adhesions between the membrane
and between the intestinal segments. Bowel perforation,
enterocutaneous fistula or sepsis occurring as a result of
secondary damage, are among the complications that can
be encountered during the postoperative period[3]. The
recurrence of the cocoon in the postoperative period is
rare but the most probable complication is the obstruction of small intestine due to adhesions. The current case
revealed clinical signs of ileus during postoperative day 3
that responded to medical therapy.
In conclusion, abdominal cocoon syndrome is a rarely
seen condition, for which the preoperative diagnosis is
difficult. The combination of physical examination and
radiological signs, and the knowledge of “recurrent characteristics of the complaints” which can be learned by a
careful history, may be helpful in diagnosis. It should be
remembered that medical treatment will not be beneficial
and definitive treatment requires careful surgical excision
during the early stages of the disease.

Figure 4 Intraoperative findings; small intestine could not be seen, a
capsular structure was identified in the upper left quadrant with a regular
surface that was solid-fibrous in nature.

subacute intestinal obstruction, and its’ classified as primary (idiopathic) and secondary. Although the etiology
is not precisely known, conditions that result in chronic
asymptomatic peritonitis (such as: the use of practalol,
peritoneal dialysis, endometriosis, and abdominal tuberculosis) are risk factors. Moreover, accompanied by some
diseases (systemic lupus erythematosus, familial Mediterranean fever, infections of the Fallopian tubes, retrograde
menstruation) have also been reported[3-6] . In a two-case
series reported by Yeniay et al[7], the greater omentum was
absent, suggesting that genetic factors may also play a
role in the etiology. Our case reports the role of genetic
factors since our patient developed chronic peritonitis
without having any of the known risk factors, the greater
omentum was hypoplastic, and there was a locational abnormality in the left kidney.
The clinical presentation of abdominal cocoon
syndrome is generally acute or subacute intestinal obstruction. There is an increase in intestinal sounds and
abdominal distension on physical examination. However,
abdominal distension may be asymmetrical, as the small
intestine is surrounded by a membrane and not mobile[8].
Common complaints during patient history include the
recurrence of nonspecific symptoms such as nausea and
vomiting that spontaneously recover or respond to medical therapy. Chronic constipation, anorexia, weight loss,
and intra-abdominal masses rarely present in these patients[9]. In the current case, there were signs of intestinal
obstruction associated with asymmetrical distension during the physical examination of the abdomen.
As it is rarely seen and the clinical symptoms are nonspecific, diagnosis in the preoperative period is difficult.
Clusters of intestinal loops and a surrounding membrane
in contrast-enhanced abdominal CT, especially multislice
CT, are diagnostic[10]. An abdominal CT that is performed
during the preoperative period provides both diagnosis
and differential diagnosis, and determines the associated
congenital changes, such as the midline location of the
left kidney in our case. This prevents undesirable complications during surgery. However, in spite of all opportunities, preoperative diagnosis is difficult and requires

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

Patient was referred to the emergency department with complaints of abdominal pain, nausea, and vomiting for two days.

Clinical diagnosis

Upon physical examination, there was asymmetrical distension and general
tenderness, especially prominent in upper regions of the abdomen, with heightened intestinal sounds.

Differential diagnosis

The abdominal computerized tomography examination detected dilated small
intestinal loops containing air-fluid levels clustered in the left upper quadrant
of the abdomen and surrounded by a thick, saclike, contrast-enhanced membrane.

Laboratory diagnosis

During exploratory surgery, widespread adhesions with the peritoneum and
small intestine could not be seen.

Imaging diagnosis

Please summarize imaging methods and major findings in one sentence.

Pathological diagnosis

When the capsule was opened, the small intestinal segments inside the capsule were dilated due to obstruction but otherwise normal in structure.

Treatment

The operation was completed after total excision of the capsule and removal of
the adhesions.

Term explanation

Early diagnosis is important.

Experiences and lessons

It should be remembered that medical treatment will not be beneficial and
definitive treatment requires careful surgical excision during the early stages of
the disease.

Peer review

The case report and the discussion are well-written.
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Core tip: Cecal bascule is a rare and overlooked cause
of large bowel obstruction in which a mobile cecum
folds anteriorly and superiorly leading to obstruction of
ascending colon. Although cecal bascule has been described in association with mechanical bowel obstruction in the literature, its association with this type of
internal hernia has never been described before. The
management of internal herniation of a cecal bascule
is always surgical even in the absence of peritonitis,
either cecopexy or right hemicolectomy depending on
the viability of the bowel segment involved.

Abstract
Cecal bascule is a rare cause of bowel obstruction in
which a mobile cecum folds anteriorly and superiorly
over the ascending colon. Herein, we present the first
case of internal herniation of a cecal bascule into the
lesser sac through the foramen of winslow, aiming at
discussing radiological findings, differential diagnosis,
and surgical management of this uncommon condition.
A 75-year-old female presented to the emergency room
with an 18-h history of sudden onset sharp, progressively worsening abdominal pain associated with vomiting. Physical exam revealed abdominal distention and
epigastric tenderness while initial laboratory tests were
unremarkable. Computed tomography of her abdomen
and pelvis showed a loop of distended colon within
lesser sac without signs of bowel ischemia or perforation. On exploratory laparotomy, a cecal bascule was
found herniating into lesser sac via foramen of winslow.
Upon reduction, the cecum appeared viable therefore
a cecopexy was performed without bowel resection.
Unlike cecal volvulus, cecal bascule consists of no axial
rotation of the bowel with no mesenteric vascular compromise and therefore ischemia would only occur from
intraluminal tension or extraluminal compression from
the borders of foramen of winslow. The management
of internal herniation of a cecal bascule is always surgical including anatomic resection or cecopexy.

WCCR|www.wjgnet.com

Original sources: Makarawo T, Macedo FI, Jacobs MJ. Cecal bascule herniation into the lesser sac. World J Clin Cases
2014; 2(12): 903-906 Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/i12/903.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i12.903

INTRODUCTION
Cecal bascule is an extremely rare condition in which the
bowel folds anteriorly and superiorly over the ascending
colon[1]. Its similarity with cecal volvulus has led to misdiagnosis, although the absence of axial rotation of the
bowel in cecal bascule is an importance difference that
influences presentation. In cecal bascule, patients usually present with less critical illness than those with cecal
volvulus as there is no torsion of the mesenteric vasculature[2]. Symptoms are therefore mostly related to bowel
obstruction, particularly in the presence of a functional ileocecal valve causing a closed-loop obstruction. Diagnosis
is often challenging because of equivocal image findings
in addition to its rare occurrence. We, herein, present a
rare case of cecal bascule herniating into the lesser sac in
a patient with obstructive signs, and discuss the diagnosis,
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Figure 1 Computed tomography of abdomen and pelvis showing a loop of distended colon within lesser sac without bowel ischemia or perforation. Radiological features include: (1) the cecum herniated (C) into the lesser sac behind the stomach (S) (A and B); (2) the presence of mesentery (white arrow) between the
portal vein and inferior vena cava (A); and (3) the presence of gas or fluid in the lesser sac with its ‘beak’ directed toward the foramen of winslow (B).

A

B

Figure 2 Intraoperatively, a cecal bascule was found herniating into lesser sac via foramen of winslow (A). Upon reduction, the cecum appeared viable (B).

and operative management of this rare condition.

lysis of a single adhesive band to the terminal ileum was
performed prior to cecopexy with fixation of the cecum
inferolaterally to the right lateral abdominal wall, negating
the need for bowel resection.
The patient made an uneventful post-operative recovery, tolerating full oral intake within 48 h of the surgery
and being discharged on post-operative day four. The patient has had no further episodes of bowel obstruction,
remaining symptom-free after almost a year of follow-up.

CASE REPORT
A 75-year-old female presented to the emergency room
with an 18-h history of sudden onset, progressively worsening abdominal pain associated with vomiting. The patient had a previous history of hiatal hernia with gastroesophageal reflux symptoms and previous hysterectomy
and tonsillectomy. The patient presented with abdominal
distention and epigastric tenderness without diffuse peritoneal signs. Laboratory tests were unremarkable, with
no leukocytosis but computed tomography (CT) of the
abdomen and pelvis showed a loop of distended colon
within lesser sac with no signs of bowel ischemia or perforation (Figure 1).
The patient underwent exploratory laparotomy during which the cecum was noted to be folded anteriorly
over the ascending colon and herniating into lesser sac via
the foramen of winslow (Figure 2A) resulting in colonic
obstruction. To reduce the internal hernia, the lesser
omentum was incised revealing the absence of underlying adhesive bands tethering the cecum in place, hence allowing the gentle withdrawal of the bowel back through
foramen of winslow. Upon reduction, the cecum and
terminal ileum appeared viable (Figure 2B). Therefore,
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DISCUSSION
Cecal bascule is a rare and overlooked cause of large
bowel obstruction in which a mobile cecum folds anteriorly and superiorly leading to obstruction of ascending
colon. It has been estimated that approximately 10%
to 15% of labeled “cecal volvulus” episodes were actually cecal bascules[3]. The formation of a cecal bascule is
secondary to hypermobility of the cecum and intestinal
distention[4,5]. This excessive mobility can occur as a result
of defective retroperitoneal fixation of the cecum due to
incomplete intestinal rotation during embryogenesis, or
the persistence of ascending mesocolon. It may also occur postoperatively after dissection of peritoneal attachments[6]. The formation of adhesions may also play a role
by creating a point of fixation, allowing the formation of
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the bascule.
The clinical presentation of cecal bascule is usually
similar to postoperative ileus including nausea, vomiting and abdominal distention and pain. However, unlike
in cecal volvulus, the patients are not as critically ill because there is no axial torsion of the mesenteric vasculature, which leads to bowel ischemia. However, it must
be noted that delay in diagnosis with unrelieved bowel
obstruction causing increased intraluminal tension or
extraluminal compression from an internal hernia would
ultimately result in bowel ischemia and eventual perforation. Diagnosis is often challenging due to its rare nature.
Plain abdominal X-rays may show a dilated cecum in the
right upper quadrant with or without small bowel obstruction. CT scan of the abdomen, which is more helpful,
may demonstrate a dilated cecum anterior to the ascending colon and an ileocecal valve located in the right upper
quadrant[4]. In our case, the CT scan did show an internal
hernia containing a loop of distended colon within lesser
sac, although it was unclear whether it was transverse
colon or ascending colon that had herniated through the
foramen of winslow.
Herniation of abdominal viscera through the foramen
of winslow into the lesser sac occurs rarely, accounting for
8% of all internal hernias[7]. Hernias through this foramen
have been described as containing small bowel, right colon,
and rarely, gallbladder or transverse colon. Potential predisposing factors include hypermobile mesentery, enlargement of the foramen of winslow, or absence of fusion of
the ascending colon to the posterior abdominal wall[7,8].
Although cecal bascule has been described in association
with mechanical bowel obstruction in literature, its association with this type of internal hernia has never been
described before[8-14]. Indeed, it is possible that the term
‘bascule’ which is derived from a French word meaning “a
bridge with a movable section hinged about a horizontal
axis”, is not widely applied, and therefore underdiagnosed
as a cause for cecal herniation.
The management of bowel obstruction secondary to
cecal bascule should be surgical. In this case, simple reduction and cecopexy was technically feasible, safe, and had
a satisfactory outcome. Although right hemicolectomy
has also been advocated even with the cecum being viable
to prevent recurrence[9], there are no reported cases of
recurrence of cecal bascule following cecopexy only[10-12].
Therefore, we would recommend that segmental resection
be reserved for cases with associated ischemia or perforation. Closure of the foramen has also not been advocated
due increased risk of portal vein thrombosis or hepatic
artery and/or bile ducts injury[13,14].
In conclusion, we presented a rare case of an internal hernia containing a cecal bascule into the lesser sac
through the foramen of winslow. Despite its rare occurrence, cecal bascule should be in the differential diagnosis
armamentarium of bowel obstruction, especially in patients with a markedly distended cecum in the absence of
peritoneal signs. The management of internal herniation
of a cecal bascule is always surgical even in the absence
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of peritonitis, and includes either cecopexy if the cecum
is viable or right hemicolectomy if it appears ischemic or
non-viable.

COMMENTS
COMMENTS
Case characteristics

A 75-year-old female presented to the emergency room with an 18-h history of
sudden onset, progressively worsening abdominal pain associated with vomiting.

Clinical diagnosis

On physical examination, she had abdominal distention and epigastric tenderness without diffuse peritoneal signs.

Differential diagnosis

Mechanical obstruction due to adhesions, ileus, cecal volvulus, cecal bascule.

Imaging diagnosis

Computed tomography of abdomen and pelvis showing a loop of distended
colon within lesser sac without bowel ischemia or perforation.

Treatment

The patient underwent exploratory laparotomy, reduction of cecal herniation into
the lesser omentum and cecopexy.

Term explanation

Cecal bascule occurs when a mobile cecum folds anteriorly and superiorly
leading to obstruction of ascending colon. The term “bascule” is derived from a
French word meaning “a bridge with a movable section hinged about a horizontal axis”, is not widely applied, and therefore may be underdiagnosed.

Experience and lessons

This is the first case in the literature describing a hernia into the lesser sac from
a cecal bascule. The management of bowel obstruction secondary to cecal
bascule should be surgical.

Peer review

This manuscript highlights the clinical presentation of a rare cause of large
bowel obstruction and provides insights into the management of cecal bascule.
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Core tip: We performed successful endoscopic submucosal dissection (ESD) for a giant hyperplastic polyp
that obstructed the gastric outlet in a 21-month-old
female patient. ESD could be applied to avoid surgery
even in a young child. The present case is the youngest
patient reported to date globally.
Original sources: Jung EY, Choi SO, Cho KB, Kim ES, Park
KS, Hwang JB. Successful endoscopic submucosal dissection
of a giant polyp in a 21-month-old female. World J Gastroenterol 2014; 20(1): 323-325 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i1/323.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i1.323

INTRODUCTION
Endoscopic submucosal dissection (ESD) is now recognized as the preferred treatment modality for gastrointestinal epithelial lesions without lymph node metastasis.
ESD achieves high rates of en bloc and complete resection with an acceptable range of complications such as
bleeding and perforation. However, most ESD results
have been obtained in adults, and ESD in children is rare.
Here, a 21-month-old female with a giant hyperplastic
polyp causing a gastric outlet obstruction was treated successfully by ESD.

Abstract
Endoscopic submucosal dissection (ESD) is now recognized as the preferred treatment modality for gastrointestinal epithelial lesions. A 21-month-old female
was admitted with a giant hyperplastic polyp causing
a gastric outlet obstruction. Successful ESD was performed with caution. The post-procedural course was
uneventful without a bleeding episode. Although further
study of the feasibility of ESD in early children is necessary, ESD could be applied to avoid laparotomy even in
young children.

CASE REPORT
A 21-month-old female (11 kg, 85 cm), who had no remarkable medical or family history, was admitted with
vomiting, abdominal distension, and epigastric pain.
Ultrasonography and computed tomography with intravenous contrast showed a large, nodular soft tissue mass
occupying the pylorus and duodenum with a markedly
distended stomach (Figure 1). A broad-based giant sessile polyp was located on the anterior wall of the distal

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Imaging. A: An abdominal computed tomography scan shows a large,
nodular soft tissue mass occupying the pylorus and extending into the duodenum; B: Ultrasonography shows marked thickening of the mucosal and muscular
layered lesion at the pylorus and duodenum.

Figure 3 Retrieved pieces of the large polyp were reconstructed.

A

Figure 4 Photomicrograph of the polyp with thick-walled vessels and
organized thick bundles of arborizing smooth muscle with a prominent
basal glandular component.

B

scopic circumferential incision, and dissection from the
lateral edges, working through the lifted submucosal layer
until the lesion was resected in one piece (Figure 2B)[1].
The polyp was retrieved by segmentation because it was
too large to remove as one piece (Figure 3). A pathological examination showed hyperplastic polyps with thickwalled vessels and organized thick bundles of arborizing smooth muscle with a prominent basal glandular
component (Figure 4). The post-procedural course was
uneventful without a bleeding episode. The patient was
discharged at day 6 after the procedure and is doing well
4 mo after discharge with no further symptoms.

Figure 2 Endoscopic views. A: Endoscopy shows a diffuse hyperemic and
edematous giant lobulating mass from the pylorus to the duodenal inlet. B: The
mass lifted easily and was resected in one piece endoscopically.

DISCUSSION
The prevalence of gastric polyps in the pediatric population is low compared with that in adults (0.7% vs
6.35%)[2,3]. The most common pathological types in children are hyperplastic polyps, and most are asymptomatic
and do not require removal. However, symptoms such
as abdominal pain, heartburn, dyspepsia, and/or upper
gastrointestinal bleeding may occur[4]. It is rare for these
polyps to cause gastric outlet obstruction. However, once
they occur, they must be removed. Few case reports of
management of hyperplastic polyps causing gastric outlet
obstruction in a pediatric patient are available. Surgical
laparotomy enables removal of a pedunculated or giant

antrum with extended into the duodenum on esophagogastroduodenoscopy (Figure 2A). The giant polyp had a
cauliflower-like appearance and easily slid down into the
duodenum. An endoscopic biopsy showed a hyperplastic
polyp. An upper gastrointestinal series with double contrast showed a lobulating giant mass causing gastric outlet obstruction. The mass was endoscopically removed
under general anesthesia using ESD in a 2.5-h procedure
using a ClearCut knife (I-type, FINEMEDIX Co., Daegu,
South Korea) and a Hook knife (Olympus Co., Tokyo,
Japan). The procedure started with an injection of lifting
solution into the submucosal layer, followed by an endo-
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polyp in infants[5,6]. Endoscopic procedures such as snare
polypectomy[7] or endoscopic mucosal resection (EMR)[8]
could also be considered as treatment options. However,
in pediatric patients, removing giant polyps using endoscopy is challenging because any bleeding from the large
feeding vessels could induce unexpected hypovolemic
shock. In particular, if the patient is a young toddler, as
in this case, < 50 mL of bleeding (minor bleeding in an
adult) might cause hypovolemic shock.
ESD is an option that may avoid the problems associated with EMR. ESD can be used for larger lesions
regardless of their location. Although ESD techniques
require a higher level of skill, ESD may assist bleeding
control by means of careful submucosal dissection avoiding improper vessel cutting and applying appropriate
coagulation under direct vision. A successful ESD in a
11-year-old male has been reported, which is the youngest case in the previous literature[9]. However, the present
case is, to our knowledge, the youngest patient reported
to date globally. We used ESD rather than conventional
EMR or laparotomy even though ESD is technically difficult to perform in a young child. Maintaining the airway,
keeping the child motionless, and careful dissection of
the submucosal layer with vessels are important aspects
of the endoscopic procedure if a grave situation is to be
avoided in a very young patient.
In conclusion, we performed successful ESD for a
cauliflower-like giant hyperplastic polyp that obstructed the
gastric outlet in a 21-month-old female patient. ESD was
applied to avoid surgery even in the young child, although
further investigation of the feasibility of ESD in young
children and careful follow-up for recurrence is needed.
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and imaging interpretation will enable us to diagnose
intestinal anisakiasis correctly and successfully manage
patients with conservative measures, avoiding unnecessary surgery.
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Abstract

INTRODUCTION

Intestinal anisakiasis is not only a rare parasitic
disease, but is also difficult to diagnose. The symptoms are not specific and are often very severe and
abrupt, and the findings of clinical imaging are very
remarkable. Therefore, intestinal anisakiasis is often
misdiagnosed as acute abdomen or intestinal obstruction and is treated surgically. However, if intestinal
anisakiasis could be diagnosed correctly, it is well
treated conservatively. We experienced three cases of
intestinal anisakiasis, which were diagnosed correctly
and treated successfully with conservative therapy.
A correct clinical history and imaging interpretation
helped us diagnose intestinal anisakiasis correctly and
thus treat the patients successfully with conservative
therapy.

Anisakiasis is a parasitic disease caused in humans by the
accidental ingestion of Anisakis larvae, present in fresh
fish and squid. The larvae stick to the gastro-intestinal
membrane and cause a set of symptoms, which are
called anisakiasis. Depending on the site of the digestive
system where the Anisakis larvae are stuck, anisakiasis
can be divided into the following three types; gastric,
intestinal, and ectopic anisakiasis[1-3]. Most of the cases
consist of gastric anisakiasis. According to a series of
15715 cases of anisakiasis reported by Ishikura, gastric
anisakiasis accounts for 95.6% of the cases, whereas intestinal and ectopic anisakiasis account for 4.1% and 0.3%
of the cases respectively[4].
Patients with perforations or strangulation of the intestine require surgical therapy, but conservative therapy
is the basic treatment of anisakiasis. Cases of non-gastric
anisakiasis are not only very rare, but are also difficult
to diagnose because the small intestine is an inaccessible
zone for endoscopy. Thus, the diagnostic procedure
required for anisakiasis, which is to detect the whole
worm, is not feasible. As a result, patients with intestinal
anisakiasis, have been diagnosed with acute abdominal

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We conclude that a correct clinical history
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B

Figure 1 Abdominal X-ray (A) and computed tomography scan (B).

Table 1 Laboratory data of the three patients on the first hospital day

WBC (cells/μL)
(Eosinophil; neutrophil)
Hb (g/dL)
Plt (plt/μL)
CRP (mg/dL)
GOT (AST) (U/I)
GPT (ALT) (U/I)
BUN (mg/dL)
Cre (mg/dL)
LDH (U/I)
CPK (IU/I)

Case 1

Case 2

Case 3

7960
(0.9%; 70%)
16.2
287000
0.78
25
23
14.8
0.67
214
88

15460
(1.0%; 88.2%)
16.5
198000
0.25
23
36
16.8
0.89
182
150

11080
(2.2%; 85.4%)
14.9
223000
2.52
23
14
13.4
0.67
196
66

WBC: White blood cells; Hb: Hemoglobin; Plt: Platelets; CRP: C-reactive protein; GOT (AST): Glutamin oxaloacetic transaminase (aspartate aminotransferase); GPT (ALT): Glutamate pyruvate transaminase (alanine aminotrasnferase); BUN: Blood urea nitrogen; Cre: Creatinine; LDH: Lactate dehydrogenase;
CPK: Creatine phosphokinase.

swelling of the partial segment of the small bowel and
dilatation of the intestine with fluid collection on the
oral side of the lesion (Figure 1B). No ascites was detected.
The patient was admitted to our hospital, and conservative therapy was started after a gastric tube was
inserted into his stomach. On the second hospital day,
the patient had to rely on pain-killers to control the
abdominal pain. Therefore, he underwent another abdominal CT, that demonstrated ascites collection, in
addition to the worsening of the observations from the
first day (Figure 2A). By then, we had learned that the
patient had raw fish (katsuo) 2 d before hospital admission. Therefore, we performed an anti-Anisakis IgG/A
antibody test. Although imaging findings were worse, his
vital signs were stable, which was another reason why we
strongly suspected that the disease was intestinal anisakiasis and did not perform an emergency operation.
On the third hospital day, the abdominal symptoms
were relieved, and an abdominal CT scan demonstrated
a reduction in ascites (Figure 2B). On the fourth day, the
gastric tube was removed and an oral diet was started.
The serum titer of anti-Anisakis antibody was 1.68 (normal range < 1.50), and the patient was formally diagnosed with intestinal anisakiasis. No signs of the recurrence of the abdominal symptoms were observed, and

or intestinal obstructions preoperatively, and have undergone unnecessary surgical operations[5-10]. We herein
describe three cases of intestinal anisakiasis, which were
correctly diagnosed clinically and treated successfully
with conservative therapy.

CASE REPORT
Case 1
A 62-year-old man presented to the ER of our hospital
because of abdominal pain that started abruptly. He was
diagnosed with urinary tract stone, and a pain killer was
prescribed. The abdominal pain was not relieved, and
thus, he presented to our hospital the following day. He
had a past history of hypertension, for which he was still
being treated. He was a heavy smoker, and enjoyed alcohol with fresh sashimi everyday.
The patient was alert and his vital signs, except for
his blood pressure (177/87 mmHg), were normal. On
physical examination, tenderness with rebound tenderness and rigidity were revealed in the lower part of the
abdomen. Laboratory examination was normal, except
for a slight increase in C-reactive protein (CRP) levels
(0.78 mg/dL) (Table 1). Abdominal X-ray showed gaseous dilatation of the small intestine (Figure 1A). An abdominal computed tomography (CT) scan demonstrated
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B

Figure 2 Abdominal computed tomography scan. A: Showing swelling of the partial segment of the small bowel and dilatation of the intestine (upper left) and ascites
around liver and spleen (upper right); B: Demonstrating improvement in the partial swelling of the small bowel and the dilatation of the intestine and ascites collection.

Case 3
A 47-year-old woman experienced an abdominal pain
that started abruptly. The intermittent abdominal pain
that was felt every 5-10 min was not relieved after the intake of a non-prescription drug. Thus, she presented to
the ER of our hospital. The patient had acute hepatitis
A 10 years ago. She neither drank nor smoked.
The patient was alert and her vital signs were normal.
On physical examination, tenderness was revealed in
the right side of the abdomen. Laboratory examinations
were normal except for a slight increase in WBC (11080
cells/μL), and CRP levels (2.52 mg/dL) (Table 1). Abdominal X-ray (Figure 3C) and an abdominal CT scan
(Figure 3D) demonstrated findings that were similar to
those of the other two cases.
The patient was admitted to our hospital, and conservative therapy was started after a gastric tube was inserted
into her stomach. She had taken fresh katsuo 2 d before
she had the symptoms, and the anti-Anisakis IgG/A
antibody titer was 1.91 (normal range < 1.50). On the
second hospital day, the abdominal pain was relieved. On
the third day, the gastric tube was removed, and an oral
diet was started from the fifth day. She was discharged on
the ninth hospital day, confirming no recurrence of the
abdominal symptoms

the patient was discharged on the tenth hospital day.
Case 2
A 38-year-old male experienced abdominal pain that
started abruptly. The abdominal pain was not relieved
after the intake of an antacid. Therefore, he presented
to the ER of our hospital. The patient had no particular
past medical and family history. He had smoked 20 cigarettes/d for the past 18 years, and was a regular drinker.
The patient was alert and his vital signs were normal.
On physical examination, tenderness was revealed in the
upper abdomen. Laboratory examinations were normal
except for a slight increase in white blood cells (WBC,
15460 cells/ μ L; Table 1). Abdominal X-ray showed
gaseous dilatation of the small intestine (Figure 3A). An
abdominal CT scan demonstrated swelling of the partial
segment of the small bowel and dilatation of the intestine with fluid collection on the oral side of the lesion
(Figure 3B). A slight amount of ascites was detected in
the Douglas pouch.
The patient was admitted to our hospital, and conservative therapy was started. He had taken fresh ika
the day before the symptoms developed, and the antiAnisakis IgG/A antibody titer was 1.88 (normal range
< 1.50). On the second hospital day, his abdominal pain
had been relieved quite a lot. An oral diet was started
from the third day, and he was discharged on the sixth
hospital day, confirming no recurrence of the abdominal
symptoms.
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Figure 3 Abdominal X-ray (A, C) and computed tomography scan (B, D).

mals, such as whales and dolphins. The eggs that they lay,
come out and spread in the ocean when these mammals
defecate. L2 larvae hatch out-of the eggs and swim freely in the water. These larvae are ingested by crustaceans
in which, they mature into L3 larvae. These crustaceans
are eaten by fish and squid, which are finally eaten by
humans and marine mammals. For those that are eaten
by marine mammals, the larvae molt and mature into the
adult worms, which lay eggs and enter into the life cycle
again. Larvae eaten by humans cause anisakiasis.
Anisakiasis was first reported by Van Thiel et al[11]
Since then, many cases have been reported in different
parts of the world. Because of the tradition of eating raw fish (sushi and sashimi) in Japan, the incidence
of anisakiasis is higher than that in other countries
(2000-3000 cases per year according to the Ministry of
Labor, Health, and Social Welfare).
The most common symptom of anisakiasis is severe
abdominal pain, for which the patient often requires
painkillers, as observed in case 1. Anisakiasis is diagnosed
by the detection of the worm sticking to the gut wall.
However, as far as intestinal anisakiasis is concerned,
diagnosis is difficult because the small intestine is an inaccessible zone for endoscopy, although capsule endoscopy or double balloon endoscopy can be performed in
a very few institutions. The only method for diagnosing
anisakiasis, other than endoscopy, is immunological examination (e.g., by examining Anisakis-specific IgA, IgG,
and IgE). The sensitivity is as high as 70%-80%[12,13], but
the results take time (a week) and, therefore are not at all
helpful in the clinical field.
Because abdominal pain is severe and abrupt and
the findings of clinical imaging are very remarkable,

WCCR|www.wjgnet.com

intestinal anisakiasis is often misdiagnosed as acute abdomen or intestinal obstruction and is treated surgically.
According to the report by Ishikura et al[14] intestinal anisakiasis was correctly diagnosed postoperatively in only
23% cases, whereas 38% cases were acute appendicitis,
12% were intestinal obstructions and 10% were acute
celiopathy. Anisakis larvae survive only for a few days in
the intestinal tract of humans. Therefore, the symptoms
due to acute inflammation subside within 2-3 wk and are
treated well by conservative therapy[15]. However, there
have been cases of strangulation or severe long segmental stenosis of the intestine caused by Anisakis, which of
course required surgical therapy[10,16]. However, there are
cases involving acute abdominal pain that are not intestinal anisakiasis. They should be correctly diagnosed and
treated surgically.
Thus, we herein suggest methods to correctly diagnose intestinal anisakiasis and avoid unnecessary surgical
intervention.
Collecting correct details of clinical history is the first
step required for the correct diagnosis of intestinal anisakiasis. The onset of intestinal anisakiasis varies from
1-7 d after the ingestion of the raw fish and differs from
that of gastric anisakiasis, which develops symptoms a
few hours after the ingestion of raw fish[1,17]. However,
there are cases in which the patients forget the food they
ate, and thus, we should be very careful in collecting
their clinical history details.
Accurate reading of the findings of the clinical images is the second step that is required for making a correct diagnosis of intestinal anisakiasis. CT shows swelling of a partial segment of the small bowel, dilatation of
the intestine with fluid collection on the oral side of the
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lesion, and collection of ascites, as observed in all three
cases experienced[8,10,18]. Ultrasound shows marked local
edema of Kerckring’s fold, which is known as the corn
sign, dilatation of the oral portion of the small intestine
with fluid accumulation, and accumulation of ascites. We
did not use ultrasound during the diagnostic procedure
in our cases, but integrating the information from different modalities of images would certainly increase the
rate of correct diagnosis.
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ERCP for patients who have undergone Billroth Ⅱ
gastroenterostomy and Braun anastomosis
Wen-Guang Wu, Jun Gu, Wen-Jie Zhang, Ming-Ning Zhao, Ming Zhuang, Yi-Jing Tao, Ying-Bin Liu,
Xue-Feng Wang
recommend extending the duodenoscope along the
greater curvature of the stomach and then advancing
it through the “lower entrance” at the site of the gastrojejunal anastomosis, along the efferent loop, and
through the “middle entrance” at the site of the Braun
anastomosis to reach the papilla of Vater. Ten patients
who had each undergone Billroth Ⅱ gastroenterostomy
and Braun anastomosis between January 2009 and
December 2011 were included in our study. The overall
success rate of enterography was 90% for the patients
who had undergone Billroth Ⅱ gastroenterostomy and
Braun anastomosis, and the therapeutic success rate
was 80%. We believe that this enterography route for
ERCP is optimal for a patient who has had Billroth Ⅱ
gastroenterostomy and Braun anastomosis and helps
to increase the success rate of the procedure.
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Core tip: We recommend extending the duodenoscope
along the greater curvature of the stomach and then
advancing it through the “lower entrance” at the site
of the gastrojejunal anastomosis, along the efferent
loop, and through the “middle entrance” at the site of
the Braun anastomosis to reach the papilla of Vater.
We believe that this enterography route for endoscopic
retrograde cholangiopancreatography is optimal for a
patient who has undergone Billroth Ⅱ gastroenterostomy and Braun anastomosis and helps to increase the
success rate of the procedure.

Abstract
Endoscopic retrograde cholangiopancreatography (ERCP)
is efficacious in patients who have undergone Billroth
Ⅱ gastroenterostomies, but the success rate decreases
in patients who also have experienced Braun anastomoses. There are currently no reports describing the
preferred enterography route for cannulation in these
patients. We first review the patient’s previous surgery
records, which most often indicate that the efferent
loop is at the greater curvature of the stomach. We

WCCR|www.wjgnet.com

Original sources: Wu WG, Gu J, Zhang WJ, Zhao MN, Zhuang
M, Tao YJ, Liu YB, Wang XF. ERCP for patients who have
undergone Billroth Ⅱ gastroenterostomy and Braun anastomosis.
World J Gastroenterol 2014; 20(2): 607-610 Available from:

850

February 8, 2015|Second Edition|

Wu WG et al . The optimal enterography route
URL: http://www.wjgnet.com/1007-9327/full/v20/i2/607.htm
DOI: http://dx.doi.org/10.3748/wjg.v20.i2.607

A

INTRODUCTION

Upper entrance

Endoscopic retrograde cholangiopancreatography (ERCP)
is efficacious in patients having undergone Billroth Ⅱ
gastroenterostomies, but the success rate decreases in
patients who also have had Braun anastomoses. A previous study reported success rates of 83% in patients with
simple Billroth Ⅱ gastroenterostomies but only 29% in
patients with both a Billroth Ⅱ gastroenterostomy and
an additional Braun anastomosis [1]. ERCP failures in
such patients are caused by difficulties entering the afferent loop and accessing the papilla[2-4]. There are currently
no reports describing the preferred enterography route
for cannulation in these patients. Herein, we describe our
method for identifying the optimal enterography route
for ERCP in patients with both a Billroth Ⅱ gastroenterostomy and a Braun anastomosis.

Lower entrance

B
Upper entrance

Middle entrance
Lower entrance

CASE REPORT
In this study, we included patients who had had Billroth
Ⅱ gastroenterostomies and Braun anastomoses and in
whom therapeutic biliary intervention was planned between January 2009 and December 2011 in the ERCP
unit in the Department of General Surgery, Xin Hua
Hospital, which is affiliated with the Shanghai Jiaotong
University School of Medicine. During this period, 1659
ERCP procedures were performed. Patients who had
normal anatomies, Billroth Ⅰ/Ⅱ gastroenterostomies,
Roux-en-Y gastroenterostomies, and choledochoduodenostomies were excluded from the study. A total of
10 patients who had undergone Billroth Ⅱ gastroenterostomies and Braun anastomoses were included in the
study. These 10 patients [2 women and 8 men; mean
age: 70.8 years (range: 55-83 years)] were admitted to
our hospital as a result of upper right quadrant pain,
fever and jaundice. Magnetic resonance cholangiopancreatography revealed intra- and extra-hepatic bile duct
dilation (common bile duct stones were presented in all
patients).
When conducting the procedure, we first review the
patient’s previous surgery records, which most often indicate that the efferent loop is at the greater curvature of
the stomach. One major challenge is distinguishing between the afferent and efferent loops. Our solution is to
extend the duodenoscope along the greater curvature of
the stomach until the gastrojejunal anastomosis becomes
visible, from which perspective the “lower entrance” is
the entrance to the right efferent loop (Figure 1A). We
are occasionally able to draw back the duodenoscope to
“relax” the gastrojejunal anastomosis and thus differentiate the “upper entrance” from the “lower entrance.” The
efferent loop makes a better entrance for the duodenoscope because it is less angulated than the afferent loop.
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Figure 1 The gastrojejunal anastomosis is detected at the distal end of
the stomach, and 2 stomal openings corresponding to an end-to-side
anastomosis can be identified endoscopically. If the efferent loop was
constructed at the greater curvature of the stomach in the previous surgery,
the “lower entrance” is the entrance to the right efferent loop (A). Three stomal
openings can be identified endoscopically at the site of the Braun anastomosis,
and the “middle entrance” leads to the appropriate loop to reach the papilla of
Vater. The “middle entrance” is unique irrespective of the endoscopic approach
used (B).

Three stomal openings can be visualized endoscopically,
but identifying the correct entrance is a major challenge
(Figure 1B). The “middle entrance” is the entrance to
the loop that can be used to reach the papilla of Vater
when the endoscope is advanced from the efferent loop
and is unique irrespective of the endoscopic approach
used.
Ten patients who had each undergone a Billroth Ⅱ
gastroenterostomy and a Braun anastomosis were included in our study. The overall success rate of enterography
was 90% for the patients who had Billroth Ⅱ gastroenterostomies and Braun anastomoses, and the therapeutic
success rate was 80%. One patient’s procedure was unsuccessful because of a failure to access the papilla (due
to a long afferent loop), and cannulation failure occurred
another patient.

DISCUSSION
Many endoscopists enter the afferent loop via the site of
the gastrojejunal anastomosis, but the sharp angulation
caused by adhesions may make it impossible to advance
the endoscope into the afferent loop. Premature entry
into the afferent loop at the gastrojejunal anastomosis is
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efferent loop, and through the “middle entrance” at the
site of the Braun anastomosis to reach the papilla of
Vater. If the previous surgery records do not specify the
location of the efferent loop, we extend the duodenoscope along the greater curvature of the stomach until
the gastrojejunal anastomosis is visible and then advance
it through the “lower entrance” and along the jejunal
loop until it reaches the 3 stomal openings at the site of
the Braun anastomosis. We use a catheter (usually the
wire-guided retrieval balloon that is used to remove the
common bile duct stone) to explore the middle limb and
inject contrast into the loop to confirm that the limb
is the duodenal stump (Figure 3) and have therefore
termed this procedure “retrieval-balloon-assisted enterography”[5,6]. It should be emphasized that when performing ERCP in patients with postsurgical anatomical
changes, endoscopic guidance is insufficient and should
be supplemented with radiographs. If the middle limb
into which the catheter was advanced is the distal jejunum rather than the duodenal stump, the duodenoscope
should be retracted to the gastrojejunal anastomosis and
then advanced through the “upper entrance,” along the
limb, and then into the “middle entrance” at the site of
the Braun anastomosis to reach the papilla of Vater.

Figure 2 The duodenoscope should be extended along the greater curvature of the stomach and then advanced through the “lower entrance”
at the site of the gastrojejunal anastomosis, along the efferent loop, and
through the “middle entrance” at the site of the Braun anastomosis to
reach the papilla of Vater.

Duodenal stump

COMMENTS
COMMENTS
Case characteristics

Ten patients were admitted to their hospital as a result of upper right quadrant
pain, fever and jaundice.

Clinical diagnosis

Upper right quadrant pain, fever and jaundice.

Figure 3 Retrieval-balloon-assisted enterography. A catheter is advanced
into the middle limb and contrast injected into the loop to confirm that the limb is
the duodenal stump.

Differential diagnosis

Magnetic resonance cholangiopancreatography.

Laboratory diagnosis

Liver function tests were outside normal limits.

Imaging diagnosis

the main cause of failure to access the papilla. We avoid
this by extending the duodenoscope along the efferent
loop until the Braun anastomosis is visible. We recommend extending the duodenoscope along the greater
curvature of the stomach and then advancing it through
the “lower entrance” at the site of the gastrojejunal anastomosis, along the efferent loop, and through the “middle
entrance” at the site of the Braun anastomosis to reach
the papilla of Vater. We believe that this enterography
route for ERCP is optimal for patients with Billroth Ⅱ
gastroenterostomies and Braun anastomoses (Figure 2)
and helps to increase the success rate of the procedure.
Ten patients who received Billroth Ⅱ gastroenterostomies and Braun anastomoses were included in our study.
The overall success rate of enterography was 90% for
the patients who had undergone Billroth Ⅱ gastroenterostomies and Braun anastomoses, and the therapeutic
success rate was 80%.
When the efferent loop is located at the lesser curvature of the stomach, we recommend extending the
duodenoscope along the greater curvature of the stomach and then advancing it through the “upper entrance”
at the site of the gastrojejunal anastomosis, along the
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Magnetic resonance cholangiopancreatography revealed intra- and extra-hepatic bile duct dilation (common bile duct stones were presented in all patients).

Treatment

Endoscopic retrograde cholangiopancreatography.

Related reports

Endoscopic retrograde cholangiopancreatography (ERCP) is efficacious in patients having undergone Billroth Ⅱ gastroenterostomies, but the success rate
decreases in patients who also have had Braun anastomoses.

Term explanation

Braun anastomosis is an anastomosis between the afferent and efferent loops
of the jejunum after a loop gastroenterostomy.

Experiences and lessons

The authors recommend extending the duodenoscope along the greater curvature of the stomach and then advancing it through the “lower entrance” at the
site of the gastrojejunal anastomosis, along the efferent loop, and through the
“middle entrance” at the site of the Braun anastomosis to reach the papilla of
Vater. The authors believe that this is the optimal enterography route for ERCP
in patients having undergone Billroth Ⅱ gastroenterostomies and a Braun
anastomoses.

Peer review

In this paper, Wu et al describe a method for identifying the optimal route for
ERCP in patients with both a Billroth Ⅱ gastroenterostomy and a Brown anastomosis. The methods used appear feasible and useful to increase success rate
of ERCP in such setting. The figures are a good argument for their methods.
The manuscript can be accepted for publication.
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A trichobezoar in a child with undiagnosed celiac disease: A
case report
Iñaki Irastorza, Carlos Tutau, Juan Carlos Vitoria
gluten-free diet, complete relief of trichotillomania and
trichophagia was achieved. In this report, we describe
a behavioral disorder as a primary phenomenon of celiac disease, irrespective of nutritional status.
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Core tip: Celiac disease has been associated with
trichotillomania and trichophagia but is always secondary to iron deficiency anemia. We describe a behavioral
disorder as a primary phenomenon of celiac disease,
irrespective of nutritional status.
Original sources: Irastorza I, Tutau C, Vitoria JC. A trichobezoar
in a child with undiagnosed celiac disease: A case report. World
J Gastroenterol 2014; 20(5): 1357-1360 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i5/1357.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i5.1357

Abstract
Celiac disease is a chronic, immune-mediated enteropathy caused by a permanent sensitivity to ingested
gluten cereals that develops in genetically susceptible
individuals. The classic presentation of celiac disease
includes symptoms of malabsorption but has long been
associated with cognitive, emotional, and behavioral
disorders. We describe an 8-year-old patient with nonscarring alopecia and diagnosed with trichotillomania.
Furthermore, she presented with a 3-year history of
poor appetite and two or three annual episodes of
mushy, fatty stools. Laboratory investigations showed
a normal hemoglobin concentration and a low ferritin
level. Serologic studies showed an elevated tissue immunoglobulin G anti-tissue transglutaminase level. A
duodenal biopsy showed subtotal villous atrophy and
crypt hyperplasia, and a large gastric trichobezoar was
found in the stomach. Immediately after beginning a
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INTRODUCTION
A trichobezoar is a mass of hair found in the stomach[1] or, less commonly, in the small bowel (Rapunzel
syndrome)[2]. This rare condition is nearly exclusively
observed in young females. One should be aware of a
trichobezoar in young females with psychiatric comorbidity, as this condition is usually the result of the urge to
pull out one’s own hair (trichotillomania) and swallow it
(trichophagia). Human hair is resistant to digestion and
peristalsis due to its smooth surface. Hair therefore accumulates among the mucosal folds of the stomach. The
continuous ingestion of hair together with mucus and
food can cause impaction, leading to the formation of a
trichobezoar[3].
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Trichobezoars may not be recognized in the early
stages due to their non-specific presentation or even
lack of symptoms. When unrecognized, a trichobezoar
continues to grow in size and weight due to the continued ingestion of hair. This growth increases the risk of
severe complications, such as gastric mucosal erosion,
ulceration, and even perforation of the stomach or the
small intestine. In addition, intussusception, obstructive
jaundice, protein-losing enteropathy, pancreatitis, and
even death have been reported in the literature as complications of (unrecognized) trichobezoars[3].
Celiac disease (CD OMIM 212750) is an immunemediated systemic disorder elicited by gluten and related
prolamines in genetically susceptible individuals and
characterized by the presence of a variable combination
of gluten-dependent clinical manifestations, CD-specific
antibodies, an human leukocyte antigen (HLA)-DQ2 or
HLA-DQ8 haplotype, and enteropathy. CD-specific antibodies comprise autoantibodies against transglutaminase
2, including endomysial antibodies, and antibodies against
deamidated forms of gliadin peptides[4]. This disease is
one of the most common lifelong disorders affecting
Caucasians. Recent studies have estimated a prevalence
of CD close to 1:120[5].
The clinical presentation depends on age, sensitivity
to gluten, and the amount of gluten ingested in the diet
and on unknown factors. CD has highly variable clinical
expression. The classical presentation of CD is characterized by steatorrhea, abdominal distension, and edema, but
constitutional symptoms, such as lethargy, poor appetite,
depression, and emotional disorders, are frequently present. Iron and folate deficiencies are commonly found,
either in isolation or as a feature, and may occur with or
without anemia[6].
There are still insufficient data on the association
of CD with various neurological disorders in children,
adolescents, and young adults, including certain common and “soft” neurological conditions, such as headache, learning disorders, attention-deficit/hyperactivity
disorder, and tic disorders[7]. Pica may be a symptom of
numerous childhood conditions, including CD[8], and
children with this condition require careful diagnostic
evaluation.
Only three articles reporting the association of CD
and trichobezoars have been found in the medical literature[9-11]. A new case of this rare association is reported.

meantime. She had a significantly slowed rate of weight
and growth during this period. Serologic studies for celiac disease were abnormal, and the girl was therefore
referred to the Department of Paediatric Gastroenterology. She weighed 19.5 kg (3rd percentile for age), and her
height was 116 cm (below 3rd percentile for age). Her
examination revealed pallor, thin hair, areas of alopecia, a
decreased subcutaneous adipose layer, muscular hypoplasia, and abdominal distension.
At admission, laboratory investigations showed a
normal hemoglobin concentration of 10.9 g/dL [normal
range (NR) 10.7-14.8 g/dL], a normal red cell count and
hematocrit, mild microcytosis (69.2 fL, NR 73-94 fL),
and a normal white cell and platelet count. Iron at 18
mg/dL, ferritin at 10 ng/mL (NR 12-150 ng/mL), transferrin at 348 mg/dL (NR 200-380 mg/dL), and transferrin saturation at 4.1% (NR 20%-40%) were found in
ferrokinetic studies. Further investigation revealed an
elevated serum glutamic oxaloacetic transaminase level
at 93 U/L (NR 7-50 U/L) and a glutamic pyruvic transaminase level at 114 U/L (NR 5-47 U/L), with normal
clotting tests.
Serologic studies were repeated and showed a tissue IgA anti-tissue transglutaminase level of 989 U/mL
(Celikey®, Phadia, Uppsala, Sweden). To confirm the
suspicion of CD, an intestinal biopsy was indicated. A
first attempt was performed with a Crosby Capsule, as it
was impossible to enter the gastric chamber. An upper
endoscopy was performed, and a large gastric trichobezoar was found in the stomach. Attempts to remove the
bezoar were unsuccessful, so laparotomy and gastrotomy
were therefore performed. By the gastrotomy, a 19 cm by
8 cm gastric bezoar was removed (Figure 1). Duodenal
biopsies were obtained to confirm CD. The postoperative
course was uneventful.
The patient’s duodenal biopsies showed changes consistent with gluten-sensitive enteropathy, including subtotal villous atrophy and crypt hyperplasia (Marsh-Oberhuber 3c). The histological findings, positive tissue IgA
anti-tissue transglutaminase antibody testing, and clinical
features supported the presumptive diagnosis of CD.
Supplementary iron and a gluten-free diet were instituted. Complete relief of trichotillomania and trichophagia was immediately achieved after the withdrawal of
gluten. The excellent response to treatment confirmed
the diagnosis of CD. After the patient had been on a
gluten-free diet for 6 mo, the antibody levels normalized. Further serologic studies performed to monitor
treatment adherence were repeatedly negative. During
clinical follow-up, the patient remained asymptomatic,
reaching the 50th percentile in weight and height. The
control biopsies obtained 2 years after the diagnosis
showed a normal intestinal mucosa. After following a
gluten-free diet for 4 years, the patient remains asymptomatic, without trichotillomania episodes or other behavioral disorders.

CASE REPORT
An 8-year-old girl suffering from mild non-scarring alopecia was referred by her pediatrician to a dermatologist.
The girl was diagnosed with trichotillomania. Together
with this finding, the girl presented with a 3-year history
of poor appetite; irritability; clinginess; and two or three
annual episodes of mushy, fatty stools. These episodes
lasted for one month at most, with normal stools in the
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B

Figure 1 An upper endoscopy was performed, and a large gastric trichobezoar was found in the stomach. A: Attempts to remove the bezoar were unsuccessful, so laparotomy and gastrotomy were therefore performed; B: By the gastrotomy, a 19 cm by 8 cm gastric bezoar was removed. Duodenal biopsies were obtained
to confirm celiac disease. The postoperative course was uneventful.

mary phenomenon, leading to pica and therefore to
trichobezoar formation. There are no reports of pica in
patients with CD without anemia.
In this patient, CD presented with severe emotional
symptoms. Iron deficiency was detected, but the hemoglobin level was within the normal range. In this patient,
trichotillomania was more likely due to behavioral disorders secondary to CD rather than due to the iron deficiency. The fact that this habit disappeared immediately
after instituting a gluten-free diet supports this theory.

DISCUSSION
Trichotillomania is the morbid craving to pull out hair
from the scalp or other parts of the body and is frequently associated with trichophagia, the compulsion to
eat hair. This habit is more often observed in girls during the first two decades of life[3]. Trichophagia is one of
the various forms of pica (the compulsion to eat nonnutritious substances). The most common underlying
conditions associated with pica are mineral deficiency
(typically, iron deficiency) and mental health conditions
(such as obsessive-compulsive disorder, schizophrenia,
and autism). The development of a trichobezoar due to
the ingestion of pulled hair is a salient complication.
CD has long been associated with cognitive, emotional, and neurodegenerative disorders, including cerebellar ataxia, peripheral neuropathy, epilepsy, dementia,
and depression. One study reported a prior history of
psychiatric treatment in a high proportion of adults
who were newly diagnosed with CD, even years before
the diagnosis[12]. Furthermore, other more frequent neurological manifestations are being researched and may
be related to this disease, such as headache, learning disorders, attention-deficit/hyperactivity disorder, and tic
disorders[7].
The mechanisms involved in the etiology and pathogenesis of mental and behavioral disorders related to
CD are unclear. The cumulative effect of nutritional,
inflammatory, or immunologic factors may play a certain
role in these manifestations[7]. There are several pathways
through acids, and especially tryptophan, may lead to
disturbances in central nervous-system serotonin which
CD can influence the central nervous system and predispose an individual to mental disorders. Malabsorption of
important nutrients, such as folic acid, vitamin B6, and
amino function that are associated with depression and
aggressive behavior[13].
Case reports on the association of CD and trichophagia have been previously described by three authors[10-12].
In the three patients described, iron deficiency anemia
due to intestinal malabsorption appeared to be the pri-
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GASTROINTESTINAL DISEASES

Ileo-colonic intussusception secondary to small-bowel
lipomatosis: A case report
Peng-Ji Gao, Lei Chen, Fu-Shun Wang, Ji-Ye Zhu
struction due to a large lipoma may result in acute
abdomen, and surgical intervention is applied infrequently. When patients are presented with symptoms,
endoscopic treatment should be considered.
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INTRODUCTION
Intestinal lipomatosis is a rare disease with an incidence
at autopsy ranging from 0.04% to 4.5% and most patients
are symptom-free[1]. Symptomatic cases usually present
as paroxysmal abdominal pain, hemorrhage of digestive
tract, or abdominal masses. We here describe a case with
ileo-colonic intussusception secondary to small-bowel
lipomatosis.

Abstract
Intestinal lipomatosis is a rare disease with an incidence at autopsy ranging from 0.04% to 4.5%.
Because the lipomas are diffusely distributed in the
intestine, most patients are symptom-free, and invasive intervention is not advised by most doctors. Here,
we describe a case with intussusception due to smallbowel lipomatosis. Partial small bowel resection and
anastomosis were performed because the intestinal
wall was on the verge of perforation. This case indicates that regular follow-up is necessary and endoscopic treatment should be considered to avoid surgical procedures if the lipoma is large enough to cause
intestinal obstruction.

CASE REPORT
A 52-year-old woman presented to our outpatient clinic
in May 2013 with a history of abdominal pain for 21 d.
The patient suffered from persistent abdominal cramps,
accompanied by vomiting. The upright plain abdominal
film revealed dilated small bowel loops with air-fluid
levels. Intussusception was diagnosed by colonoscopy.
Computed tomography (CT) scan showed multiple lipomas in small intestine (Figure 1A) and intussusception
(Figure 1B). The patient was admitted to the hospital
and emergency exploratory laparotomy was performed.
During the operation, numerous lipomas 0.3-5 cm in
diameter were found diffusely distributed in the intestine
and ileo-colonic intussusception due to a large lipoma
was confirmed (Figure 2). Partial small bowel resection
and anastomosis were carried out because the intestinal

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Intussusception; Lipomatosis; Lipoma; Obstruction; Endoscopy
Core tip: Intestinal lipomatosis is a rare disease, ob-
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A

B
Figure 2 Multiple lipomas can be seen in the gross specimen.

Figure 1 Abdominal computed tomography. A: Abdominal computed tomography (CT) (transverse view) revealed diffuse and multiple intramural fat density
masses in the small intestine; B: Abdominal CT showed ileo-colonic intussusception.

wall was on the verge of perforation. Pathological examination confirmed a diagnosis of lipomatosis. Postoperative wound infection and cholecystitis occurred. After
dressing change and anti-infection treatment, the patient
was discharged in good condition one month later. The
patient has remained symptom-free for 3 mo, although
a small intestinal double contrast radiography revealed a
filling defect in the duodenum and multiple submucosal
masses in the small intestine (Figure 3).

Figure 3 Small intestinal double contrast radiography revealed multiple
submucosal masses in the small intestine.

all the lipomas but to relieve the obstruction. During the
operation, large lipoma can be dislodged by local resection.

COMMENTS
COMMENTS

DISCUSSION

Case characteristics

Primary small intestinal tumors are uncommon, which
account for about 1% of all gastrointestinal tumors, and
primary lipomatosis of the small intestine is rare[2]. Diffuse and multiple lipomas in the intestine were first reported by Hellstrom[3] in 1906. CT and barium examination are useful techniques to confirm the diagnosis. The
typical lipomas are usually seen as smooth, nonulcerated
filling defects. Most lipomas are small and display no
symptoms, and invasive treatment is unnecessary. When
patients are presented with paroxysmal abdominal pain,
hemorrhage of digestive tract and other symptoms, endoscopic treatment including endoscopic submucosal
dissection, endoscopic snare resection and endoscopic
unroofing techniques should be considered[4]. If the lipoma is large enough to cause intestinal obstruction or
intestinal obstruction secondary to intussusception as
shown in our patient, surgical intervention may be inevitable[5]. Because the lipomas are diffusely distributed in
the intestine, the object of the surgery is not to remove

WCCR|www.wjgnet.com

This condition may be asymptomatic and abdomimal pain is the most common
symptom.

Clinical diagnosis

Symptomatic cases may present as abdominal pain, intestinal obstruction, intussusception, volvulus, or bleeding due to mucosal ulceration.

Differential diagnosis

With aid of computed tomography (CT), intestinal lipomatosis can be distinguished from liposarcoma by the homogeneity of its fatty content and absence
of areas of increased density.

Laboratory diagnosis

Laboratory testing was not used for this condition.

Imaging diagnosis

Barium studies showed multiple submucosal masses in the small intestine and
abdominal CT revealed multiple intramural fat density masses in the small intestine.

Pathological diagnosis

Under microscopy, the specimen showed multiple submucosal lipomatous nodules composed of abnormal collections of mature adipose tissue.

Treatment

If intestinal obstruction secondary to intussusception or volvulus occur, surgical
intervention should be considered.
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Related reports

Endoscopic treatment is recommended to remove the large lipomas to prevent
obstruction.

Term explanation

2

Intestinal lipomatosis is characterized by diffuse and multiple lipomas in the intestine.

Experiences and lessons

Most patients with lipomatosis may be asymptomatic, but when intestinal obstruction secondary to intussusception or volvulus occur, surgical intervention
may be inevitable. Endoscopic treatment is ideal in theory, but it is too difficult
to perform in most hospitals.

3

Peer review

4

Lipomatosis is a rare disease, and intussusception secondary to lipomatosis is
even rare. There are few literatures about this disease.

5

REFERENCES
1

Suárez Moreno RM, Hernández Ramírez DA, Madrazo

Navarro M, Salazar Lozano CR, Martínez Gen R. Multiple
intestinal lipomatosis. Case report. Cir Cir 2010; 78: 163-165
[PMID: 20478119]
Fang SH, Dong DJ, Chen FH, Jin M, Zhong BS. Small intestinal lipomas: diagnostic value of multi-slice CT enterography.
World J Gastroenterol 2010; 16: 2677-2681 [PMID: 20518091
DOI: 10.3748/wjg.v16.i21.2677]
Hellstrom N. Kasuistische Beitrage zur Kenntis des
Intestinallipoms. Dtsch Z Chir 1906; 84: 488–511. Available from: URL: http//link.springer.com/article/
10.1007%2FBF02790963#page-1
Fu CK, Hsieh TY, Huang TY. Lipomatosis of the small intestine: detection and endoscopic unroofing by single-balloon
enteroscopy. Dig Endosc 2013; 25: 85-86 [PMID: 23286263
DOI: 10.1111/j.1443-1661.2012.01366]
Tzeng YD, Liu SI, Yang MC, Mok KT. Bowel obstruction
with intestinal lipomatosis. Dig Liver Dis 2012; 44: e4 [PMID:
21968164 DOI: 10.1016/j.dld.2011.08.027]

P- Reviewers: Akyuz F, Akyuz U, Reddy DN S- Editor: Gou SX
L- Editor: A E- Editor: Wu HL

WCCR|www.wjgnet.com

860

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

GASTROINTESTINAL DISEASES

Intestinal obstruction due to migration of a thermometer
from bladder to abdominal cavity: A case report
Jing Nie, Bo Zhang, Yan-Chao Duan, Yue-Hua Hu, Xin-Ying Gao, Jian Gong, Ming Cheng, Yan-Qing Li
a thermometer was adhering to the small bowels and
mesentery which resulted in intestinal obstruction. Abdominal cramps were eliminated and defecation and
flatus recovered soon after removal of the thermometer.
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Key words: Intestinal obstruction; Foreign body; Thermometer; Transmural migration; Bladder
Core tip: Intestinal obstruction due to transmural migration of foreign body is a rare condition. Here we
report a case of intestinal obstruction due to transmural
migration of a thermometer from the bladder to the
abdominal cavity. The patient recovered soon after removal of the thermometer.
Original sources: Nie J, Zhang B, Duan YC, Hu YH, Gao XY,
Gong J, Cheng M, Li YQ. Intestinal obstruction due to migration of a thermometer from bladder to abdominal cavity: A case
report. World J Gastroenterol 2014; 20(9): 2426-2428 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i9/2426.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i9.2426

Abstract
Intraperitoneal foreign bodies such as retained surgical
instruments can cause intestinal obstruction. However,
intestinal obstruction due to transmural migration of
foreign bodies has rarely been reported. Here, we report a case of intestinal obstruction due to a clinical
thermometer which migrated from the bladder into the
abdominal cavity. A 45-year-old man was admitted to
our hospital with a one-year history of recurrent lower
abdominal cramps. Two days before admission, the
abdominal cramps aggravated. Intestinal obstruction
was confirmed with upright abdominal radiography and
computerized tomography scan which showed dilation of the small intestines and a thermometer in the
abdominal cavity. Then laparotomy was performed. A
scar was observed at the fundus of the bladder and

WCCR|www.wjgnet.com

INTRODUCTION
Intraperitoneal foreign bodies are common events in children, alcoholics, psychiatric patients and criminals[1]. They
can be categorized as either intraluminal or extraluminal
of gastrointestinal tract. Intraluminal ones are usually
ingested coins, buttons, pins, batteries and so on[2]. They
can be lodged in narrow areas (i.e., pylorus and ileocecal
valve), resulting in obstruction or perforation[1]. Extraluminal ones, such as retained surgical sponges, are infrequently encountered in patients who have been treated
with prior surgery or some other interventional medical
procedures. They can lead to intestinal obstruction or
abscess formation with or without secondary bacterial
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Figure 3 Thermometer coated with
pus was seen pressing on the small
bowels and mesentery.

Figure 1 Abdominal X-ray showed dilation of the small intestines, gasfluid levels and a thermometer-like object in the abdominal cavity.

infection[3]. Foreign bodies can be detected by abdominal
radiography and computerized tomography (CT)[4]. Here
we report a rare case of intestinal obstruction due to
transmural migration of a thermometer from the bladder
to the abdominal cavity.

of 82 beats/min, a respiratory rate of 20 breaths/min,
and a temperature of 37.6 ℃. His cardiopulmonary and
neurologic examinations were normal. Abdominal examination revealed distension with lower abdomen tenderness and rebound tenderness. Abdominal rumbling
sound was weak. Blood routine test revealed a white
blood cell count of 8.78 × 109/L, neutrophil 87.41%,
lymphocyte 8.3%, hemoglobin concentration 12.8 g/dL,
and platelet count 173 × 109/L. The serum level of C-reactive protein was 75.1 mg/L. Abdominal radiography
showed dilation of the small intestines, gas-fluid levels
and a thermometer-like object in the abdominal cavity
(Figure 1). CT scan revealed thin walls of the intestines
and a thermometer-like object in the lower quadrant of
abdominal cavity (Figure 2). He was diagnosed with intestinal obstruction.
The patient was addicted to alcohol. When he was
drunk, he would behave strangely. He admitted that he
had inserted a thermometer into the urinary passage
through the penis two years ago without referring to a
doctor. Subsequently, he experienced increased urinary
frequency and urgency and enlarged testicles with pain.
For this, he would take antibiotics to control the pain.
After the examinations, the patient was sent to the
operation room immediately and exploratory laparotomy
was performed via lower abdominal midline incision.
After opening the abdomen, much purulent exudative
ﬂuid was sucked out. A scar was observed at the fundus of the bladder and a thermometer was adhering to
the small bowels and mesentery, resulting in intestinal
obstruction (Figure 3). Three hundred milliliters of normal saline was injected to the bladder through a urinary
catheter during the operation and no fluid exuded from
around the scar. Abdominal cramps were eliminated and
defecation and flatus recovered soon after removal of
the thermometer.

CASE REPORT

DISCUSSION

In April 2013, a 45-year-old man was admitted to our
hospital with a one-year history of recurrent lower abdominal cramps. The symptoms could be alleviated with
antibiotic treatment. Two days before admission, the
abdominal cramps aggravated, and defecation and flatus
stopped. On physical examination, he had a regular pulse

This is a case report of intraperitoneal foreign body that
led to intestinal obstruction. This patient denied ingestion of foreign bodies or prior surgical surgery. We found
that the obstruction was due to a thermometer migrating
from the bladder to the abdominal cavity. When there is a
breakage on the bladder wall, bacteria can travel between

A

B

Figure 2 Computerized tomography scan revealed thin walls of intestines
and a thermometer-like object in the lower quadrant of the abdomen (A, B).
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of a thermometer from bladder to abdominal cavity.

the urinary passage and the abdominal cavity, leading
to urinary infection and intra-abdominal inflammation,
which can be alleviated with antibiotic therapy as seen in
our patient. The scar at the fundus of the bladder is the
evidence of perforation. Furthermore, our patient was alcoholic with psychiatric problems. He admitted inserting
a thermometer into urinary passage two years before.
Urinary system foreign bodies, especially bladder
ones, are frequently encountered. Most of them come
from the urinary tract that are inserted by the patients
themselves because of being curious about sex and genital organ[5-7]. But perforation of bladder is rarely reported.
It manifests as increased urinary frequency and urgency,
hematuria, abdominal pain, etc. In our case, fortunately,
the thermometer was not broken, otherwise it would
cause severe clinical events, such as intestinal perforation
and mercury poisoning[8,9].
To our knowledge, this is the first case report of
intestinal obstruction due to transmural migration of a
thermometer from the bladder to the abdominal cavity.
Based on our experience, a thorough history of patients
should be acquired to confirm the ingestion or insertion
of any foreign bodies. If patients showed signs of intestinal obstruction, surgery should be performed to avoid
further complications.

Experiences and lessons

Foreign object detained in the bladder can penetrate into the abdominal cavity
and cause intestinal obstruction and peritonitis.

Peer review

This case report describes a rare condition that intestinal obstruction occurred
due to a clinical thermometer which migrated from the bladder into the abdominal cavity.
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Core tip: This is the first report describing Valsalva retinopathy following esophagogastroduodenoscopy (EGD)
under sedation. This case highlights Valsalva retinopathy induced by Valsalva maneuvers during EGD under
incomplete propofol sedation, and that this ocular complication should be included in the differential diagnosis
when a patient complains of sudden blurred vision following EGD.
Original sources: Park JH, Sagong M, Chang W. Valsalva
retinopathy following esophagogastroduodenoscopy under
propofol sedation: A case report. World J Gastroenterol 2014;
20(11): 3056-3058 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i11/3056.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i11.3056

Abstract
We report a case of Valsalva retinopathy associated with
esophagogastroduodenoscopy (EGD) under propofol
sedation. A 43-year-old woman who had no previous
history of systemic or ocular disease presented with
a complaint of decreased vision in her left eye, which
developed one day after EGD under propofol sedation.
According to the referring physician, the patient had experienced multiple sustained Valsalva maneuvers during
EGD. The fundus examination of the left eye showed
a large preretinal hemorrhage surrounded by multiple
small retinal hemorrhages in the posterior pole. One
month later, fundus examination revealed a floating
organized vitreous hemorrhage. The pars plana vitrectomy was performed to treat persistent vitreous hemorrhage. One month after vitrectomy, fundus examination
showed normal retina and the patient’s vision recovered
to 20/20. Valsalva maneuver can occur during EGD under sedation, and Valsalva retinopathy should be considered as a possible cause. Valsalva retinopathy should
be included in the differential diagnosis when a patient
complains of blurred vision following EGD.

WCCR|www.wjgnet.com

INTRODUCTION
Valsalva retinopathy was first described in 1972 as a superficial macular hemorrhage that is caused by a forcible
exhalation against a closed glottis, resulting in a sudden rise
in intrathoracic or intra-abdominal pressure[1]. The true
incidence of such cases remains unknown because hemorrhages sparing the macula may be asymptomatic and only
severe cases are reported[2]. Valsalva retinopathy is usually
identified in healthy adults and has been associated with
aerobic exercise[3], vigorous sexual activity[4], inflating balloons[5], prostate biopsy[6], dental surgery[7], episodes of constipation, vomiting and lifting in pregnant women[8,9], paroxysmal coughing[1], oratorical contest[10], colonoscopy[11], and
esophagogastroduodenoscopy (EGD) without sedation[12].
The visual prognosis is favorable and the hemorrhage usually resolves spontaneously within several weeks to months.
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Figure 1 Initial fundus photograph of the left eye of a 43-year-old woman
shows an approximately eight disc diameter preretinal hemorrhage surrounded by multiple small retinal hemorrhages in the macula.

Figure 2 Fundus photograph taken one month after vitrectomy. The patient’s visual acuity was fully recovered without any sequelae.

preretinal hemorrhage following a Valsalva maneuver.
Valsalva maneuver, including coughing, could be induced
by a forcible exhalation against a closed glottis, thereby
creating a sudden increase in intrathoracic and intraabdominal pressures. The increased pressure results in
the spontaneous rupture of perifoveal capillaries. Valsalva
retinopathy can cause a sudden loss of vision when it involves the macula. Therapeutic options for Valsalva retinopathy include conservative management, vitrectomy,
and laser membranotomy[17]. Most cases resolve spontaneously with favorable visual outcomes.
Routine endoscopy can be performed successfully
with either moderate or deep sedation. Moderate sedation provides adequate anxiolysis, analgesia, and amnesia
for most patients and is safer than deep sedation. Moderate sedation is usually recommended for most patients,
although many patients may move into lighter or deeper
sedation levels[18]. Generally, for upper endoscopy, adequate sedation preventing any gagging or coughing during esophageal intubation can be achieved[19]. Propofol
sedation is expected to eliminate the gagging reflex and
fear during EGD[20]. The mean dose of administered
propofol in EGD is 161 mg[19], but low-dose propofol
sedation is commonly used due to its narrow therapeutic
range (1.5-5 μg/mL). In the present case, 50 mg of propofol (1 mg/kg) was administered. In a case of low-dose
propofol sedation, awakening can occur during EGD,
which could retrigger the cough reflex[21]. Also, in EGD,
the endoscopic field should be optimized by the use of
gas insufflation in EGD. Gas insufflation can cause gastric distention, leading to an increase in intra-abdominal
pressure, which can transmit the pressure directly to the
eye. Therefore, coughing and gastric distention may not
be inhibited completely with propofol sedation, and the
rise in intra-abdominal pressure can cause spontaneous
rupture of perifoveal capillary bed.
Valsalva retinopathy associated with vitreous hemorrhage is uncommon, and this is the first reported case
of Valsalva retinopathy following EGD under propofol
sedation. Only one other reported case of Valsalva retinopathy occurring during EGD exists in the publicly
available literature, but it occurred without sedation[12].
In summary, the Valsalva maneuver could be caused
in patients under propofol sedation during EGD because

However, some cases with a large and dense hemorrhage
may result in permanent vision loss because of the toxic effects of iron and pigmentary change of the macula.
Recently, there is a growing trend to perform EGD
under sedation (20%-78%)[13-16]. To our knowledge, this is
the first report describing Valsalva retinopathy following
EGD under sedation.

CASE REPORT
A 43-year-old woman who had no previous history of
systemic or ocular disease presented with a chief complaint of sudden visual loss in her left eye. EGD under
propofol sedation was performed one day prior to the
sudden visual loss. According to the referring physician,
the patient had experienced multiple sustained Valsalva
maneuvers during the procedure.
On examination, the patient was found to have the
best corrected visual acuity (BCVA) 20/20 in the right
eye and hand motion vision in the left eye. The anterior
segments and intraocular pressure were normal. The fundus examination of the left eye showed a large preretinal
hemorrhage surrounded by multiple small retinal hemorrhages in the posterior pole (Figure 1). The fundus examination of the right eye was unremarkable. We suspected
Valsalva retinopathy on the basis of the patient’s history
and results from slit lamp examination and fundus examination. Overall, systemic examination was unremarkable,
and laboratory findings were normal.
We decided to observe the evolution of the hemorrhage over a period of one month. After one month,
fundus examination showed a floating organized vitreous
hemorrhage, and the patient’s corrected visual acuity was
20/400. A 20-gauge three-port pars plana vitrectomy was
performed to treat the dense organized vitreous hemorrhage. There was no abnormal vascular pathology. One
month after vitrectomy, fundus examination showed normal retina without any sequelae, and the patient’s vision
had recovered to 20/20 (Figure 2).

DISCUSSION
Valsalva retinopathy is characterized by the presence of
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of incomplete control of the depth of sedation. Valsalva
retinopathy should be considered on the differential diagnosis when observing a patient complaining of blurred
vision following EGD under sedation.

6

7

COMMENTS
COMMENTS

8

Case characteristics

A 43-year-old woman presented with a complaint of decreased vision after
esophagogastroduodenoscopy (EGD) under propofol sedation.

9

Valsalva retinopathy was highly suspicious by clinical history.

10

The differential diagnosis included diabetic retinopathy, leukemic retinopathy,
and retinal arterial macroaneurysm.

11

Clinical diagnosis

Differential diagnosis
Laboratory diagnosis

Laboratory findings were within normal limits.

12

Imaging diagnosis

Fundus examination showed a large preretinal hemorrhage surrounded by multiple small retinal hemorrhages in the posterior pole.

13

Treatment

One month later, pars plana vitrectomy was performed to treat persistent vitreous hemorrhage.

Related reports

14

Valsalva retinopathy has been reported following aerobic exercise, vigorous
sexual activity, vomiting, forceful coughing, and weightlifting.

Term explanation

Valsalva retinopathy is a unilateral or bilateral condition that occurs when increased intrathoracic or intra-abdominal pressure transmitted to the eye causes
a sharp rise in the intraocular venous pressure and rupture of superficial retinal
capillaries.

15

Valsalva retinopathy should be included in the differential diagnosis when a
patient complains of blurred vision following EGD.

16

Experiences and lessons
Peer review

Valsalva retinopathy is not a common ophthalmologic complication associated
with Valsalva maneuver. This case report indicate that an unexpected sudden
intra-abdominal rise in pressure can occur during EGD under propofol induced
sedation, and thus could cause extensive retinal hemorrhage.
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GASTROINTESTINAL DISEASES

Prolonged small vessel vasculitis with colon mucosal
inflammation as first manifestations of Behçet’s disease
Xiao-Ning Yang, Zhen-Shi Ye, Yan-Yun Fan, Yi-Qun Hu
serum markers or pathological features are available.
However, in clinical practice, it is often challenging to
make a prompt and correct diagnosis when gastroenteropathy is presented as the initial or predominant
manifestation in Behçet’s disease patients. The disease
is sometimes misdiagnosed as inflammatory bowel
disease or other disorders. We present a case of atypical Behçet’s disease with a complicated medical history
and multisystem damage, for the purpose of better
management of this disease.
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Abstract
Behçet’s disease is a chronic, relapsing, systemic vasculitis of unknown aetiology. Patients present manifestations of gastrointestinal complications, including
mouth lesions, small and large intestinal lesions, and
vascular lesions in the abdomen. In some cases, the
intestinal ulcers of patients with Behçet’s disease
are indistinguishable from those of Crohn’s disease,
tuberculosis, vasculitis and other diseases. In this article, we present a case of atypical Behçet’s disease
with a complicated medical history and multisystem
damage, for the purpose of better management of
this disease.

INTRODUCTION
Behçet’s disease is systemic inflammatory vasculitis of
unknown aetiology, characterized by a relapsing episode
of oral aphthous ulcers, genital ulcers, cutaneous and ocular lesions, and other manifestations, including vascular,
neurological, and gastrointestinal involvement[1].
The clinical manifestation of gastrointestinal complications also varies greatly, from mild symptoms to
life-threatening complications, including perforation,
infarction and massive bleeding resulting from vasculitis
and/or thrombosis[2]. Prompt treatment with corticosteroids plus immunosuppressive agents, rather than surgery, can alleviate the clinical symptoms and improve the
prognosis of Behçet’s disease patients. The diagnosis of
Behçet’s disease is mainly based on typical clinical findings: no specific serum markers or pathological features
are available. However, in clinical practice, it is often challenging to make a prompt and correct diagnosis when
gastroenteropathy is presented as the initial or predomi-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Behçet’s disease; Vasculitis; Intestinal ulcers
Core tip: Behçet’s disease is systemic inflammatory vasculitis of unknown aetiology. Its clinical manifestation of
gastrointestinal complications varies greatly. Diagnosis
is mainly based on typical clinical findings: no specific
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A

Figure 1 Magnetic resonance imaging of the abdomen and
pelvic showed a stenosis of the mesenteric inferior artery
branch (A) and thickening of the mesenteric inferior artery
branch walls (B). The image shows a diffuse lesion of the left
colon suggesting ischaemic injury.

B

A

B

C

D

Figure 2 Colonoscopy showed a deep
ulcer lesion and granulated tissue of the
sigmoid colon and rectum. Lumenal stenosis is obvious.

nant manifestation of Behçet’s disease. The disease is
sometimes misdiagnosed as inflammatory bowel disease
(IBD) or other disorders. In this paper, we present a case
of atypical Behçet’s disease with a complicated medical
history and multisystem damage, for the purpose of better management of this disease.

were as follows: increased erythrocyte sedimentation rate
(22 mm/h); C-reactive protein (132 mg/dL); D-dimer
(1972 mg/L); and CA19-9 (130.7 U/mL). Abnormal
protein patterns in blood serum were found by serum
protein electrophoresis (albumin 58%, α-globulin 3.6%,
β-globulin 18.7%). Additional tests, including anti-nuclear
antibodies (ANA), tuberculosis antibody and antineutrophil cytoplasmic antibodies (ANCA), were within normal
limits and the stool bacterial culture was negative. Abdominal magnetic resonance imaging revealed stenosis of
the mesenteric inferior artery branch and thickening of
the mesenteric inferior artery branch walls (Figure 1). A
diffuse lesion of the left colon associated with inflammatory changes was also observed. A diagnosis of ischaemic
bowel disease was made. He went to another hospital
where colonoscopy was performed, which was suggestive
of stenosis and stiffness of the left colon (Figure 2). Digital subtraction angiography of the superior mesenteric
artery confirmed vascular malformation (Figure 3). An
ultrasound scan of the scrotal sac showed changes con-

CASE REPORT
A 56-year-old Asian male presented to the department of
gastroenterology complaining of acute-onset bloody diarrhoea for 2 h and generally feeling unwell, with abdominal pain accompanied by mushy stool for the last 3 mo.
He described symptoms including pressure in the belly or
abdominal pain, stool with mucous (over 10 times each
day), progressive fatigue and dizziness. He had no fever,
sweating, nausea, vomiting, rash, mucosal lesions, musculoskeletal problem or oral ulcer. Approximately 2 mo
before admission, when the abdominal mass appeared,
he was evaluated at the hospital. Laboratory findings
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A

A

Figure 3 Digital subtraction angiography showed abnormalities
in the architecture of the superior mesenteric artery including
chaotic distribution (A) and pooling of contrast material (B).

B

no lymph node enlargement and no oral, respiratory, cardiovascular, abdominal, neurological, musculoskeletal or
genital abnormalities. The remainder of the examination
was normal.
Initial studies included a general laboratory investigation, chest X-ray and electrocardiography (ECG). A
blood test was normal except for platelet counts (57 ×
109/L). Urinalysis showed a positive occult blood test
and positive urobilinogen. Routine stool analysis found
pus cells (0-1/Hp), red blood cells (1/Hp), and a defecate
occult blood test was positive. Serological tests were performed and showed an increased erythrocyte sedimentation rate (48 mm/h), C-reactive protein (12.2 mg/dL),
and hyperbilirubinemia (TBIL: 23.4 µmol/L, DBIL: 7.2
µmol/L, IBIL: 16.2 µmol/L). Additional tests, including
ANA, ENA, and ANCA antibodies, complement levels,
human immunodeficiency virus antibodies, and hepatitis
B and C serology, were within normal limits. The results
of radiography of the chest and ECG were normal.
His bloody diarrhoea had diminished the following
day, whereas his abdominal pain remained. Considering
the history of recurrence of bloody diarrhoea, the colonoscopy was repeated. The endoscopic features, such as
deep ulcer lesion, granulated tissue and lumenal stenosis
in the sigmoid colon and rectum, raised suspicion of
IBD. At this point, a differential diagnosis of intestinal
ulcerations including infectious causes such as herpes
simplex virus (HSV), tuberculosis, and acute HIV infection and non-infectious causes such as lymphoma, IBD,
chronic deep tissue infection, occult solid organ malignancy, vasculitis, developing connective tissue disease,
and Behçet’s disease was considered. Further investigation included ultrasound colonoscopy (Figure 4), which
did not reveal any focal uptake. Sigmoid colon mucosal
punch biopsy was performed, which demonstrated formation of granulated tissue, lymphoid hyperplasia, and
infiltration of plasma cells, neutrophils, and monocytes
into the mucosa. Increased blood vessels with hyaline
degeneration and thickening vessel walls were observed.
Lymphocytes surrounded the wall of the submucosal
venules, especially in the deeper parts. Surgical pathological section of the partial resection of the ileum and anastomosis 6 years ago was studied again and the findings
were similar to the present ones, which indicated vascular
disruption and damage by neutrophil infiltration. These
findings were consistent with vasculitis (Figure 5).

B

Figure 4 Endoscopic ultrasonography showed ulcers and necrosis in the
depth of the mucosa or submucosa (A) and circumscribed mucosal thickening (B). The image shows a characteristic change of chronic nonspecific
inflammation, but not malignant lymphoma.

sistent with hydrocele of the tunica vaginalis and epididymo-orchitis. He was given various diagnoses including
congenital mesenteric vascular malformation, ischaemic
bowel disease and herpes zoster. The patient was treated
empirically to improve his circulation and with antivirus
therapy, followed by treatment for nutritional support,
which achieved remission of his symptoms. Two hours
before admission, with acute-onset bloody diarrhoea, the
patient came to our hospital and was admitted.
The patient had a history of surgery 6 years previously. On that occasion, he had complained of abdominal pain and haemafaecia. Acute intestinal obstruction
was diagnosed; therefore, a partial resection of the ileum
and anastomosis were performed. He had also received
surgery for an ankle cyst and wrist tenosynovitis a few
years ago. There was a family history of immune system
diseases. His daughter has Mediterranean anaemia and
Hashimoto’s thyroiditis.
Physical examination revealed a male in mild distress.
Vital signs were normal and the lungs were clear to auscultation. A cardiac examination revealed normal heart
sounds and no murmurs. The abdomen was soft. Other
significant physical examination findings included a
healed surgical scar at the site of previous abdominal operation on the midline, and on the left wrist and ankle for
operations for ankle cyst and wrist tenosynovitis, respectively. There was a mass (3 cm × 4 cm) on deep palpation
in the right lower quadrant of the abdomen. There was
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A

Figure 5 Sigmoid colon mucosal biopsy revealed chronic
nonspecific colitis (A, B: HE stain, 100 ×; C, D: HE stain,
200 ×). The image shows formation of granulation tissue, lymphoid hyperplasia, and infiltration of plasma cells, neutrophils,
and monocytes into the mucosa. Increased blood vessels with
hyaline degeneration and thickening vessel wall are seen.
Lymphocytes surround the wall of the submucosal venules,
especially in the deeper parts.

Figure 6 Surgical scar on the left wrist from surgery for tenosynovitis (A) and left ankle cyst (B).

B

Until this point, progression of the patient’s symptoms was consistent with prolonged intestinal ischaemia
and vascular damage. Biopsies confirmed the presence
of vasculitis and, given the clinical context, he was diagnosed with Behçet’s disease, albeit without some typical
features, such as oral and genital ulcers. We considered
vascular inflammation to be related to vascular immune
complex deposits, though small-vessel vasculitis could not
be completely ruled out. Asking for the patient’s medical
history, the wrist and ankle surgery also hinted at the patient having rheumatoid immune disease (Figure 6). The
patient was given peroral methylprednisolone 40 mg and
leflunomide 10 mg once daily, with quick resolution of his
symptoms and disappearance of his abdominal mass.
Two months later, he was hospitalised with acute
abdominal pain. A spontaneous sigmoid perforation was
diagnosed and sigmoid resection with proximal colostomy was performed. When the use of glucocorticoids
was discontinued, recurrent genital ulceration appeared.
The patient was finally diagnosed with atypical Behçet’s

WCCR|www.wjgnet.com

disease and is now being treated with intravenous methylprednisolone at a dose of 20 mg and small doses of
gamma globulin. The patient had a complicated hospital
stay but responded well to intravenous glucocorticoids
and was discharged in a stable condition.

DISCUSSION
Behçet’s disease is an inflammatory disorder of unknown
cause, characterised by recurrent oral aphthous ulcers,
genital ulcers, uveitis and skin lesions. All these common
manifestations are self-limiting, except for the ocular attacks. Repeated attacks of uveitis can cause blindness.
Behçet’s disease is not a chronic, persistent inflammatory
disease, but rather comprises recurrent attacks of acute
inflammation. Involvement of the gastrointestinal tract,
central nervous system and large vessels is less frequent,
although it can be life-threatening[3]. Susceptibility to
Behçet’s disease is strongly associated with the presence
of the HLA-B51 allele[3]. Environmental factors, such as

870

February 8, 2015|Second Edition|

Yang XN et al . Manifestations of Behçet's disease

infectious agents, have also been implicated in its pathogenesis.
Vascular injuries, hyperfunction of neutrophils and
autoimmune responses are characteristic of Behçet’s
disease. There are two forms of intestinal involvement:
small vessel disease with mucosal inflammation causing ulcers; and large vessel disease resulting in intestinal
ischaemia and infarction[4]. Mucosal ulceration is most
commonly seen in the ileocaecal region, and was found in
about 88% of patients in a recent study[4], usually on the
antimesenteric side, followed by involvement of other
parts of the colon, but rarely the rectum or anus. The
ulcers may be aphthous or, alternatively, deep and round
with a punched-out appearance. Longitudinal ulcers are
rare.
Behçet’s disease does not have any pathognomonic
symptoms or laboratory findings; therefore, diagnosis is
made on the basis of the criteria proposed by the International Study Group for Behçet’s Disease in 2013[5]. According to the criteria, recurrent oral ulceration must be
present, as well as at least two of the following: recurrent
genital ulceration, eye lesions, skin lesions, and a positive
pathergy test. The lesions recur and usually leave scars.
The joints most frequently affected are the knees, followed by the wrists, ankles and elbows. Crohn’s disease
(CD), tuberculosis, vasculitis and other diseases should be
excluded before a diagnosis of Behçet’s disease is established[6]. Like CD, Behçet’s disease manifests as discrete
ulcers and discontinuous bowel involvement with relative
sparing of the rectum. The two diseases share extraintestinal manifestations, such as uveitis and arthritis. Unlike
CD, Behçet’s disease is characterised by vasculitis of the
small veins and venules, with deep ulcerations, generally
without granulomas or cobblestoning. However, both
diseases may have chronic nonspecific inflammation with
normal intervening mucosa. Perforation is more common
in Behçet’s disease than in CD, as the latter is characterised by intense fibrosis[7]. Scalloping, ulceronodular patterns and abscess formation are not observed in Behçet’s
disease[7]. HLA typing may also be helpful in the differential diagnosis.
The choice of treatment depends on the patient’s
clinical manifestations. Treatment is largely empirical because the heterogeneity of the disease and the unpredictable course with exacerbation and remission make wellcontrolled studies difficult to conduct. Therefore, there is
a lack of evidence-based treatment recommended for the
management of Behçet’s disease. Agents such as corticosteroids, sulphasalazine, azathioprine, cyclophosphamide,
tumour necrosis factor α antagonist, or thalidomide should
be tried first before surgery, except in an emergency[8,9].
In conclusion, we describe a patient with gastrointestinal
symptoms as primary manifestations of Behçet’s disease.
Our case highlights the need for clinicians to broaden
consideration of differential diagnoses, with particular at-

tention to atypical features of Behçet’s disease.
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air-fluid collection within the mesentery. In addition,
a ring-shaped hyperdense intraluminal material was
also noted. At surgery, the ascending colon appeared
irregularly thickened and folded with a focal wall interruption and a peri-visceral abscess at the level of the
hepatic flexure, but no diverticula were found. A right
hemi-colectomy was performed and on dissection of
the surgical specimen a retained laparotomy sponge
was found in the bowel lumen.
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Core tip: Transmural migrated retained sponges usually impact at the level of the ileo-cecal valve leading
to a small bowel obstruction. We report the case of a
52-year-old female with a past surgical history and recurrent episodes of abdominal pain. Contrast-enhanced
multi-detector computed tomography findings were consistent with a perforated right colonic diverticulitis with
additional evidence of hyperdense intra-luminal material. At surgery, a right hemi-colectomy was performed
and on dissection of the surgical specimen a retained
laparotomy sponge was found in the bowel lumen.

Abstract
Transmural migrated retained sponges usually impact
at the level of the ileo-cecal valve leading to a small
bowel obstruction. Once passed through the ileo-cecal
valve, a retained sponge can be propelled forward by
peristaltic activity and eliminated with feces. We report
the case of a 52-year-old female with a past surgical
history and recurrent episodes of abdominal pain and
constipation. On physical examination, a generalized
resistance was observed with tenderness in the right
flank. Contrast-enhanced multi-detector computed tomography findings were consistent with a perforated
right colonic diverticulitis with several out-pouchings
at the level of the ascending colon and evidence of
free air in the right parieto-colic gutter along with an
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of C-reactive protein. At this time, a contrast-enhanced
CT scan was performed after oral administration of 1 L
of 2% diluted Diatrizoate-Dimeglumine (Gastrografin,
Bayer, Berlin, Germany).
Multi-detector row CT (Aquilion 64, Toshiba, Japan)
was performed using a detector configuration of 2 mm ×
16 mm, section thickness 5 mm, table speed of 36 mm/s
and a gantry rotation time of 0.75 (pitch factor = 0.844),
120 kVp and automatic dose modulation. A mono-phasic
caudo-cranial acquisition was performed 80 s. after iv bolus injection of 150 mL of non-ionic iodinated contrast
medium (Ultravist 370; Bayer, Berlin, Germany) at a rate
of 2 mL/s.
On contrast-enhanced CT, concentric wall thickening
was seen at the level of both the ascending and proximal
transverse colon with several out-pouchings consistent
with colonic diverticula (Figure 1A) and associated hyperplasic ileo-colic lymph nodes (Figure 1B). A small airfluid collection was also observed within the mesentery
with associated fat-stranding (Figure 1B). Extra-luminal
air was also evident at a more caudal level (Figure 1C) as
best shown on the pulmonary window setting (Figure
1D). CT findings were considered to be consistent with
a perforated right colonic diverticulitis. However, a ringshaped hyperdense intra-luminal material was also noted
in both the ascending colon and the proximal transverse
colon (Figure 1A-D).
The patient underwent urgent laparotomy. At surgery,
there was free air discharge on opening the peritoneum
with evidence of multiple adhesions between the terminal
ileum, the adjacent small bowel loops and the right colon.
The latter appeared irregularly thickened and folded with
evidence of a focal wall interruption and a peri-visceral
abscess at the level of the hepatic flexure. A right hemicolectomy was performed and on dissection of the surgical specimen a retained laparotomy sponge was found
within the bowel lumen (Figure 2).
Retrospective Maximum Intensity Projection reconstructed images clearly showed the transmural and transvalvular migrated sponge extending from the ileo-cecal
valve to the proximal transverse colon (Figure 3).
The post-operative period was uneventful and the patient was discharged the following week.

INTRODUCTION
Retained foreign bodies represent a relatively uncommon complication of abdominal or pelvic surgery with
a reported incidence of 1 every 1000-1500 operations.
However, the real frequency of retained foreign bodies
may be higher because of underreporting due to medicolegal concerns[1].
The commonest retained foreign bodies are surgical
sponges left behind during abdominal or pelvic surgery,
mainly after emergency or gynaecological interventions[2].
Clinical manifestations of retained surgical sponges can
be extremely variable and often non-specific with patients
being either asymptomatic or complaining of recurrent
and/or intermittent episodes of abdominal pain occurring from the immediate post-operative period to several
years after surgery[3].
This is largely based on the type of reaction, fibrinous or exudative, induced by the retained sponge in the
surrounding tissues. In the former, the retained sponge is
also referred to as gossypiboma[2]. Imaging characteristics
of gossypibomas have been well described on both abdominal plain film[4] and cross-sectional imaging[5,6].
More rarely, the retained sponge may migrate into
the gut lumen as a result of an exudative reaction leading
to a fistula within the bowel wall[7-9]. In this instance, the
patient will manifest signs and symptoms of small bowel
obstruction as the retained sponge impacts at the level of
the ileo-cecal valve[10].
Herein, we report a case of a 52-year old woman with
multi-detector computed tomography (CT) findings consistent with a perforated right colonic diverticulitis who
was found at surgery to have a retained sponge migrated
into both the ascending and proximal transverse colon
through the ileo-cecal valve.

CASE REPORT
A 52-year-old female was admitted to our hospital with a
5-d history of abdominal pain and constipation with tenderness in the right flank.
Her past medical history included a hysterectomy performed 5 years before for uterine fibromatosis with several episodes of intermittent abdominal pain and alternate
alvus thereafter. Abdominal ultrasonography showed a
concentric wall thickening at the level of both the terminal ileum and the ascending colon. Based on these clinical
and instrumental findings, a presumed diagnosis of inflammatory bowel disease was formulated and the patient
received treatment with mesalazine (500 mg × 3/d). An
abdominal magnetic resonance imaging (MRI) scan was
also performed and no remarkable findings were noted.
On physical examination, a pale abdomen was observed with a generalized resistance, more evident in the
right flank, with no rebound. Laboratory tests were unremarkable except for mild leucocytosis (WBC 15.8 × 103/
mL) and increased levels (17.2 mg/dL; n.v. < 1.0 mg/dL)
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DISCUSSION
Surgical sponges are the commonest foreign bodies left
behind after abdominal or pelvic operations. However,
while a retained sponge certainly represents an unusual
complication, its reported incidence is underestimated
due to medico-legal concerns[1].
As the cotton matrix is inert, the fate of a retained
surgical sponge is largely dependent on the type of reaction induced by the foreign material in the surrounding
tissues[3]. The first type is an aseptic fibrinous reaction
which generates adhesions and encapsulation of the cotton matrix. This usually results in a foreign body granu-
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Figure 1 Multi-detector contrast-enhanced computed tomography. Transverse images of the lower abdomen are shown (A-D). A-B: Concentric thickening of the
bowel wall can be seen at the level of both the ascending and proximal transverse colon (arrow-heads) with evidence of several out-pouchings and associated hyperplasic ileo-colic lymph-nodes; In B a small air-fluid collection is also depicted within the mesenteric fat with associated fat-stranding (arrow); C: At a more caudal level,
extra-luminal air can also be seen, as best shown with pulmonary window settings (D). Retrospectively, a cluster of small bowel loops (arrow) is noted proximal to the
cecum. There is evidence of hyperdense ring-shaped intra-luminal material in all images; Orally administered iodinated contrast medium (Gastrografin) can be seen in
the small bowel loops which appear mildly dilated.

*

sb

°

Figure 2 Right hemi-colectomy. A huge laparotomy sponge (arrow-heads)
can be seen on dissection of the surgical specimen which included a cluster of
small bowel loops (sb) and the appendix (arrow).

Figure 3 Multi-detector contrast-enhanced computed tomography. An 80
mm thick maximum intensity projection (MIP) reconstructed image is shown;
The laparotomy sponge (arrow-heads) is clearly depicted in the right flank
extending from the ileo-cecal valve to the proximal transverse colon where the
perforation occurred; Stomach (*) and jejunal loops (°) appear opacified by
orally administered iodinated contrast medium (Gastrografin).

loma often referred to as gossypiboma, from the Latin
word Gossypium, meaning cotton, and the Swahili word
boma, meaning place of concealment[6]. This type of reaction is the most common and often clinically asymptomatic. As a result, gossypibomas are usually incidentally
detected on both abdominal plain films as well as crosssectional imaging and exhibit characteristic features[4-6].
More rarely, a surgical sponge may induce an exudative reaction leading to a phlegmon or abscess formation
resulting in the erosion and perforation of a hollow vis-
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cus followed by migration of the foreign body into the
gut lumen[7]. This process can take several years in which
the patient most often manifests unspecific symptoms
such as intermittent abdominal pain, weight loss, nausea,
anorexia and even mild fever[7-9].
Most commonly, the sponge migrates into the small
bowel lumen where it is pushed forward by peristaltic
activity and, as long as it does not encounter adhesions or
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strictures, it reaches the ileo-cecal valve where it usually
becomes impacted leading to a small bowel obstruction[10].
Once the sponge passes through the ileo-cecal valve it can
be propelled forward and eliminated with feces[11]. To the
best of our knowledge, there is no reported case in which
a transmural and transvalvular migrated surgical sponge
manifested clinically with a colonic perforation.
Our patient had long been complaining of recurrent
episodes of abdominal pain which had been erroneously
thought to be consistent with an inflammatory bowel disease. As we do not have any explanation as to how such
a diagnosis could only be based on clinical and ultrasonographic findings, the patient was under treatment with
mesalazine (500 mg × 3/d) and underwent an abdominal
MRI scan 3 mo prior to admission at our Institution. As
the MRI report did not mention any pathological signal
alteration within the peritoneal cavity, we can reasonably
assume that the perforation found at surgery was recent.
As far as the missed MRI diagnosis of an intra-luminal
foreign body is concerned, it is well known that retained
surgical sponges can be difficult to detect on MR images
due to the diamagnetic properties of the radiopaque filaments and the very few free protons contained in the
cotton matrix[12]. In our case, we can reasonably argue that
the surgical sponge was likely mistaken for normal fecal
content given its intraluminal localization, whereas an intra-abdominal gossypiboma may appear as a well-defined
mass of mixed signal intensities on MR images[13].
Surgical findings accounted for the concentric wall
thickening observed at the level of both the ascending
and proximal transverse colon (Figure 1A) as well as the
fluid collection and the nearby fat stranding depicted
within the mesentery (Figure 1B). At surgery, however,
no diverticula were found. Following dissection of the
surgical specimen (Figure 2), it was assumed that the retained sponge eroded the colonic wall from the inside. As
it is unknown why the perforation occurred at the level
of the proximal transverse rather than the ascending colon, it can be argued that it involved the more distal portion of the retained intraluminal sponge because it had
been lying there for a longer period of time.
As far as the oral administration of water-soluble
iodinated contrast medium is concerned, this is still a
controversial practice in the clinical setting of an adhesive
small bowel obstruction. As the patient had a past surgical history with recurrent episodes of abdominal pain
and constipation, it was wrongly assumed to be an adhesive small bowel obstruction by the on-call radiologist.
Indeed, a recent meta-analysis showed a beneficial effect
of orally administered Gastrografin in terms of both reducing the need for surgery and shortening hospital stay
for patients with adhesive small bowel obstruction[14].
However, in the present case, the presence of intraluminal contrast agent did not affect the correct interpretation of CT images as it did not reach the ileo-cecal valve
as shown by the coronal Maximum Intensity Projection
(MIP) reconstructed image (Figure 3).
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As the latter was not obtained in the prospective image analysis, the present case underscores the added diagnostic value of the coronal reformatted or reconstructed
multidetector CT (MDCT) images in the setting of acute
abdomen[15]. If it had been generated prospectively, the
coronal MIP image (Figure 3) would have pointed to the
correct diagnosis of an iatrogenic perforation as assessed
by laparotomy (Figure 2).
We report the case of a transmural and transvalvular
migration of a retained surgical sponge which manifested
with a colonic perforation.
To the best of our knowledge, no such cases have
been reported in the literature.
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Core tip: A patient with persisting constipation following STARR or transanal stapled rectal resection, carried out for rectal internal prolapse, needed a diverting
sigmoidostomy. She also had proctalgia due to retained
staples. Despite normal manometry and intestinal transit times, a deep rectal biopsy showed marked alterations of the intrinsic plexus, which was the main cause
of symptoms. Both morphology and function of the anorectum should be carefully investigated prior to indicate surgery. Obstructed defecation may be considered
an “Iceberg syndrome”: the rectal internal prolapse is
just the tip of the iceberg, and occult underlying lesions
should be properly diagnosed and cured.

Abstract
A rare case of a severely constipated patient with rectal aganglionosis is herein reported. The patient, who
had no megacolon/megarectum, underwent a STARR,
i.e. , stapled transanal rectal resection, for obstructed
defecation, but her symptoms were not relieved. She
started suffering from severe chronic proctalgia possibly
due to peri-retained staples fibrosis. Intestinal transit
times were normal and no megarectum/megacolon was
found at barium enema. A diverting sigmoidostomy was
then carried out, which was complicated by an early
parastomal hernia, which affected stoma emptying.
She also had a severe diverting proctitis, causing rectal
bleeding, and still complained of both proctalgia and tenesmus. A deep rectal biopsy under anesthesia showed
no ganglia in the rectum, whereas ganglia were present and normal in the sigmoid at the stoma site. As she
refused a Duhamel procedure, an intersphincteric rectal
resection and a refashioning of the stoma was scheduled. This case report shows that a complete assessment of the potential causes of constipation should be
carried out prior to any surgical procedure.
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INTRODUCTION
Chronic constipation may present in form of reduced
frequency or evacuation or as obstructed defecation,
which is usually characterized by frequent attempts to
evacuate with a lot of straining and without the sensation to have the rectum emptied. It may also require selfdigitation and it is frequently associated with a rectal
internal mucosal prolapse. Constipation may also be
present since the childhood and may be due to a defect
of rectal ganglia and to an uneffective peristalsis, usually
showed by abnormal anorectal manometry and intestinal
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transit time[1]. To find both conditions causing constipation in the same patient is rather unusual. Even more
unusual, the first time to our knowledge, is that, despite
normal manometry and transit times, the patient had a
rectal aganglionosis. Therefore we thought it was worth
publishing this rare case.

CASE REPORT
A 56 years-old nulliparous female patient presented at
our Unit complaining of severe proctalgia, tenesmus and
rectal bleeding two years after a STARR procedure for
obstructed defecation and six months after a diverting
sigmoidostomy. She also had a parastomal hernia. The patient looked anxious, but was in good general conditions.
Routine blood tests, EKG and Chest X-ray were normal.
The study of large bowel transit, carried out eight months
before by means of radiopaque markers was also normal,
as 80% of the markers had been expelled within 72 h.
Nevertheless she complained of constipation, i.e., infrequent and difficult emptying of the stoma. At the digital
exploration a tender painful mass was felt at the level of
the lower rectum, just above the anal canal, on both the
posterior and the anterior aspects, in correspondence of
retained staples, two of which could be detected by palpation. Proctoscopy showed a marked inflamed rectum,
with bleeding ulcerations and a hyperemic fragile mucosa.
As the patient reported that her constipation started in
the childhood an adult hypoganglionosis was suspected
and a deep rectal biopsy under anesthesia was carried out,
despite the anorectal manometry, performed one year before, had shown a normal recto-anal inhibitory reflex. A
deep colonic biopsy at the site of the sigmoidostomy was
also carried out, as shown in Figure 1.
The G.I. pathologist (V.V.) diagnosed a diversion
proctitis and a marked rectal alteration of the ganglion
cells, whereas the intrinsic innervations at the deep colonic biopsy looked normal (Figures 2-4).
As the patient’s symptoms were worsening, a surgical
operation was advised consisting of rectosigmoid resection and Duhamel anastomosis at the anal canal. The
patient, once informed that this major operation had to
be scheduled in two stages (recto-sigmoid resection and
diverting ileostomy, plus closure of the stoma after six
months), refused to undergo a restorative procedure as
was afraid to become incontinent. An intersphincteric
resection of the rectum and the lower sigmoid with a refashioning of the stoma, i.e., correction of the parastomal
hernia with a mesh and fashioning of a terminal sigmoidostomy was then scheduled.

Figure 1 Details of the lesions and the procedures carried out in our
patient. The drawing shows the staple line anastomosis of the STARR with
the peristaples fibrosis (grey) triggering the nerve spindles (black dots) located
above the puborectalis muscle and the levator ani. The blue circles indicate the
deep rectal and colonic biopsies, aimed at evaluating the intrinsic nerves. The
red spots in the rectum indicate the diversion proctitis and the asterix on the
small bowel loop indicates the parastomal hernia, due to the diastasis of the
abdominal wall muscle.

Figure 2 Diversion proctitis. Presence of minimal architectural distortion of
the crypts and lymphoyd follicular hyperplasia in the lamina propria (arrow):
hematoxylin and eosin × 20.

rectal aganglionosis, or Hirschprung’s disease, usually
have a megarectum-megacolon, an absence or alteration
of the recto-anal inhibitory reflex at anorectal manometry and slowered intestinal transit times[3], whereas rectoanal reflex and transit time were normal in our patient.
Moreover, patients with rectal a- or hypoganglionosis and
those with neuronal dysplasia are likely to have a slow
transit constipation with an empty rectum and a reduced
frequency of the evacuations, whereas our patient more
often suffered from obstructed defecation, i.e., various
ineffective attempts to empty the bowel, requiring straining and sometime self-digitation, accompanied by pelviperineal heaviness and sense of incomplete evacuation.
Due to these symptoms, she underwent her first operation, i.e., a STARR procedure, which is a double stapled
resection of the anterior and posterior wall of the lower
rectum, aimed at correcting the recto-rectal or recto-anal
intussusception. Boccasanta et al[4] achieved good results
on the short-term, but also reported 20% of painful
defecation and proctalgia in 20% of their patient at one

DISCUSSION
Constipation may be due to several causes, among them
rectal aganglionosis, which may also occur in the adult.
In this case a complete absence of the ganglia is unlikely,
whereas either an hypoganglionosis or a ganglion dysplasia is much more frequent[2]. However, patients with
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Figure 3 Microscopic findings (deep rectal biopsy). A: Rectal mucosa hematoxylin and eosin (HE) × 20; B: Nervous plexus in the muscular layer; absence of
mature gangliar cells HE × 40; C: S-100 immunostain: nervous intramuscular plexus. Absence of gangliar cells, positivity of glial cells × 40; D: NSE immunostain: Nervous intramuscular plexus. Absence of gangliar cells, × 40.

year, which was the symptom reported by our patient.
Moreover, pain may arise at the site of staple line due to
the peristaple fibrosis, triggering the nervous network on
the puborectalis muscle[5], exactly the same area where
our patient felt the maximum pain at the digital exploration. Recurrence of symptoms, i.e., constipation, following STARR is widely reported by the literature: according
Gagliardi et al[6] 55% of the patients still are constipated
18 mo after surgery. This was the case of our patient.
Symptoms are likely to have persisted because a
complete assessment for the potential causes for constipation was not carried pre-operatively. According to
our theory of obstructed defecation as an “iceberg syndrome”, based on a prospective study carried out on 100
patients, the recto-anal intussusception is just “the tip of
the iceberg” and a number of potential both functional
and organic “underwater rocks”, i.e., underlying occult
lesions, should be investigated prior to indicate surgery,
e.g., altered psychological pattern[7]. Should we have seen
the patients first, we would have performed a deep rectal
biopsy, which would have revealed the disordered ganglia,
and a psychological assessment, which would have probably shown a high level of anxiety. Then, in case of unsuccessful biofeed-back, colonic irrigation and psychological
support, we would have carried first a non-invasive Lynn
rectal myectomy, a procedure often effective in case of
short rectal aganglionosis and then, in case of failure, a
Duhamel procedure.
Due to both proctalgia and recurrent severe constipa-
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tion after STARR, she underwent a stoma creation in another hospital. Stoma creation is an alternative treatment
to restorative surgeries for persisting constipation not responding to conservative and other surgical treatment[8].
Finally, parastomal hernia is the most frequent complication after stoma formation[9].
Diversion proctitis, which affected our patient, may
arise after fecal diversion due to the alteration of the trophism of the rectal mucosa, which is due to the passage
of the stool[10]. Bleeding is one of the more common
symptoms in patient s with diverting proctitis.
The fact that our patient refused a major restorative
operation is comprehensible, as Duhamel procedure may
be followed by fecal incontinence in a number of cases[11].
Therefore an intersphincteric resection of the rectum
and the lower sigmoid, which may be carried out by a
combined transanal and abdominal route with a cosmetic
Pfannestiel incision seemed to us a valid alternative. The
excision of the peristapled fibrosis, aimed at curing the
proctalgia, was also planned.
In conclusion, this clinical case seemed to us worth
to be reported as it seems quite unusual, due to the absence of rectal ganglia in an adult with normal anorectal
manometry and intestinal transit time study. This discrepancy might be due to the fact that the pathological
disorders of the intrinsic nerves was not severe enough
to completely impair large bowel motility. Moreover, the
present report may offer a warning against the abuse of
a novel high-cost procedure, such as the STARR opera-
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Figure 4 Microscopic findings (deep sigmoid biopsy). A: Afferent loop of the sigmoidostomy HE × 20; B: Nervous plexus in the muscular layer; presence of mature gangliar cells (arrows) HE × 40; C: S-100 immunostain: nervous intramuscular plexus. Presence of gangliar cells (arrows), positivity of glial cells × 40; D: NSE
immunostain: nervous intramuscular plexus. Presence of gangliar cells positive at immunostain (arrows), × 40.
through the stoma, and her anxiety, which might have worsened constipation
prior to the STARR, was mainly due to the loss of an adoptive son.

tion, which may carry high recurrence ad reintervention
rate, without a proper complete assessment of the patient
prior to surgery.

Term explanation

STARR is a transanal stapled resection of the rectum, aimed at excising rectocele and rectal internal prolapse, which carries 20% of chronic proctalgia and
occasional life-threatening complications.

COMMENTS
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Experiences and lessons

Case characteristics

This case report demonstrates that normal anorectal manometry and intestinal
transit time cannot exclude rectal aganglionosis, rectal biopsy being the goldstandard for the diagnosis, and supports our theory of constipation as an “Iceberg syndrome”, in which lesions such rectal internal mucosal prolapse, often
targeted by the surgeons, are just “the tip of the iceberg”, the main causes of
symptoms being underlying occult lesions, such as, in this case, rectal aganglionosis and, possibly, anxiety.

The patient suffered from anxiety, persisting constipation, i.e., difficulties to
empty her stoma, and severe proctalgia following STARR and sigmoidostomy.

Differential diagnosis

This study suspected that constipation was also due to other reasons rather
than simply the rectal internal mucosal prolapse causing obstructed defecation,
for which the STARR had been carried out, and we wanted to investigate if the
patient had a pathology of the ganglia in the intrinsic plexus, as she started to
suffer constipation from her infancy.

Peer review

They could not explain with sound data the discordance between rectal aganglionosis and normal manometry and transit times study, this is perhaps the
weakness of the study.

Laboratory diagnosis

Blood test were normal and anorectal manometry, carried out elsewhere, was
normal.

Imaging diagnosis
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Core tip: Intussusception arising from various leading
points can cause intestinal obstruction. We experienced
a case of solitary Peutz-Jeghers-type hamartomatous
polyp in the appendix. This is an extremely rare condition with an unusual ingrowth characteristic. To the
best of our knowledge, ours is the first case of a solitary appendiceal hamartomatous polyp with an ingrowing pattern. Although there are limitations, this case
could serve as a reference for diagnostic and management decisions in future similar cases.
Original sources: Choi CI, Kim DH, Jeon TY, Kim DH, Shin
NR, Park DY. Solitary Peutz-Jeghers-type appendiceal hamartomatous polyp growing into the terminal ileum. World J Gastroenterol 2014; 20(16): 4822-4826 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i16/4822.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i16.4822

Abstract
Solitary Peutz-Jeghers type hamartomatous polyp is
rare. It is considered to be related to a variant PeutzJeghers syndrome (PJS) and may be a separate disease
entity. A 50-year-old man was referred to our hospital
with a diagnosis of intussusception in the terminal
ileum and underwent segmental ileal resection with
appendectomy. We identified a 3.5-cm diameter polyp
arising from the appendix with ingrowth into the terminal ileum. The polyp was confirmed to be a hamartomatous polyp of Peutz-Jeghers-type, histologically.
However, the patient had no characteristic manifestations of PJS such as mucocutaneous pigmentation and
family history. There are few reports of appendiceal
hamartomatous polyp in PJS patients and solitary appendiceal hamartomatous polyp is even rarer. Also,
rather than telescoping, ours is the first reported intussuscepted lesion, to the best of our knowledge.

WCCR|www.wjgnet.com

INTRODUCTION
Hamartomatous polyp is often associated with PeutzJeghers syndrome (PJS), which is a rare inherited autosomal dominant disorder characterized by mucocutaneous
pigmentation[1]. Solitary hamartomatous polyp has been
considered a variant or a separate disease entity without
the features of PJS[2]. Such hamartomatous polyps occur
predominantly in the small bowel, colon, and stomach, in
decreasing frequency, and they rarely arise from the appendix[3]. We report an experience of a solitary appendiceal hamartomatous polyp without the characteristic features of PJS, that led to bowel obstruction by ingrowing
through direct adhesion to the terminal ileum rather than
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A

Figure 1 Preoperative abdominal computed tomography
findings. “Target sign”, which can be shown from intussusception, was identified in the terminal ileum (black arrow). A:
Horizontal plane; B: Coronal plane.

B

A

B

Figure 2 Intraoperative findings. A: The appendix was attached to the terminal ileum and a firm mass was palpable within the terminal ileum (ileocecal valve, black
arrow; appendiceal tip, black arrowhead; palpable mass, white arrow); B: The appendix base was divided and dissection was performed to the lesion to the entry of
the appendiceal tip into the terminal ileum (entry site, black arrow).

by telescoping. This is the first case, to our knowledge,
of solitary Peutz-Jeghers-type hamartomatous polyp with
ingrowth into the terminal ileum.

cm proximal to the ileocecal valve. The appendix was
attached to the ileal serosa below the mass lesion (Figure 2A). We attempted to dissect the appendix tip but
because the appendix tip entered the ileum, it was not
entirely separable from the terminal ileum (Figure 2B).
Therefore, we divided the appendix base from the cecum and performed an en-bloc resection, which included
segmental resection of 15 cm of the terminal ileum. An
end-to-end anastomosis of the ileum completed the procedure.
The mass was pathologically identified as a hamartomatous polyp of 3.5 cm × 3.0 cm with surface ulceration.
Grossly, the appendix was intussuscepted into the terminal ileum. Tissue cross section revealed invagination of
the appendix into the resected terminal ileum, from the
ileal external surface (Figure 3). Microscopic examination
of the polyp revealed extensive smooth-muscle proliferation with an arborized pattern in the lamina propria
(Figure 4). These smooth-muscle bundles were covered
with hyperplastic mucosa and we were able to identify
the appendiceal lumen penetrating the ileal polyp under
microscopy. There were eight regional lymph nodes involved, which showed reactive hyperplasia without tumor
metastasis, histopathologically.
Patient resumed an oral liquid diet on postoperative
day 3 and he was discharged at day 6 postoperatively
without any complications. There was no recurrence
or remarkable findings during 2 years of postoperative

CASE REPORT
A 50-year-old man presented to our emergency room
complaining of right lower quadrant pain, abdominal
discomfort, and bilious vomiting for 3 d. He was diagnosed with intussusception at a local medical clinic. A
colonoscopy performed 4 years previously showed no
abnormal findings, the patient had no past history of
disease, and his vital signs were normal on arrival. On
physical examination, mild peristaltic pain and tenderness was observed in the right lower quadrant of the
abdomen without rebound tenderness. Mucocutaneous
pigmentation of the perioral region, buccal mucosa,
hands and feet was absent. Standard laboratory tests
were unremarkable except for a mildly elevated white
blood cell count of 11480/µL. Abdominal computed tomography (CT) revealed a 2.4-cm diameter intussusception due to a polypoid mass and multiple lymph nodes
surrounding the lesion (Figure 1). We didn’t perform
esophagogastroduodenoscopy.
Emergent exploratory laparotomy with midline
incision was performed under general anesthesia. Intraoperatively, a solitary firm mass of approximately 4
cm diameter was palpable within the terminal ileum 20
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Figure 3 Postoperative gross findings. A: The polyp size was 3.5 cm × 3.0 cm; B, C: The appendiceal tip was continuous from external to the ileum into the ileal
lumen; D: Tissue cross section revealed that the appendix penetrated into the polyp inside the ileum. The appendiceal lumen was identified within the ileum (black arrow).

A

B

Figure 4 Histopathologic findings (hematoxylin and eosin staining). A: It was shown hyperplastic epithelium. But there was no dysplasia (× 40); B: Demonstrating the arborizing pattern of smooth-muscle proliferation (white arrow). And these smooth muscle bundles were originated from the muscularis mucosa (× 100).

follow-up.

who had no family history or juvenile operation history,
visited our hospital because of acute onset abdominal
pain in the right lower quadrant as a result of intestinal
obstruction due to intussusception. Characteristic mucocutaneous pigmentation was not observed in this case,
although it is present in more than approximately 90%
of patients[4]. Solitary hamartomatous polyp was reported
by Kuwano et al[5] in 1989. It is considered to be either an
incomplete variant of PJS or a separate disease entity because of the absence of external features and family history.
This solitary lesion has been termed Peutz-Jeghers-type
polyp[2,5,6].
Hamartomatous polyps are often diagnosed inciden-

DISCUSSION
PJS is an inherited, autosomal dominant polypoid syndrome with a prevalence of one in 100000 individuals.
The disease is characterized by gastrointestinal hamartomatous polyps and mucocutaneous pigmentation on
perioral buccal mucosa, and hands and feet[1]. Hamartomatous polyps can occur throughout the gastrointestinal tract, but the small intestine is the most commonly
affected site at 64%. These polyps cause abdominal
pain, intestinal bleeding, and obstruction[3]. Our patient,
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tally on endoscopy. Although abdominal CT findings in
PJS patients are nonspecific, in cases with intestinal obstruction by intussusception or a large polyp, abdominal
CT or gastrointestinal series can be diagnostic. Because
hamartomatous polyps are grossly difficult to distinguish
from other hamartomatous polyposis syndromes on
endoscopy, diagnostic confirmation depends on histopathology as well as the various clinical manifestations[1].
Microscopically, Peutz-Jeghers-type polyp shows extensive smooth-muscle proliferation and an elongated
arborized pattern of polyp formation, and it is distinguishable from adenomatous polyps that can be seen
in familial adenomatous polyposis syndrome[7]. In our
patient, preoperative abdominal CT revealed a “target
sign” at the terminal ileum and we were able to identify
the intestinal obstruction due to intussusception by the
polypoid mass. The postoperative histopathologic results
confirmed a hamartomatous polyp.
Miyahara et al[8] reported a case of intussusception
arising from an appendiceal hamartomatous polyp in
a PJS patient with anemia and described the appendix
invaginating into the cecum in their case[8]. In general,
bowel intussusception is caused by telescoping of the
proximal bowel (intussusceptum) into the adjacent distal
bowel segment (intussuscipiens)[9]. Appendiceal intussusceptions occur by intraluminal or intramural irritation
caused by space-occupying lesions such as appendiceal
fecalith, lymphoid hyperplasia, endometriosis, carcinoid
tumor, adenoma, or adenocarcinoma. The most common
type of appendiceal intussusception is appendico-cecal or
ceco-colic[8,10]. The symptoms are very similar to those of
acute appendicitis.
Our case differs from previous cases in that the intussusception was caused by direct ingrowth of the appendiceal tip into the terminal ileal lumen, rather than by a
typical telescoping mechanism. To the best of our knowledge, ours is the first case with this rare presentation.
Although it is difficult to explain the exact mechanism of
the ingrowth in this case, in considering the macro- and
microscopic findings, we assume that the hamartomatous polyp arose from the appendiceal tip attached to the
serosa of the terminal ileum, and growth of the polyp
led to forced entry into the ileal lumen. If it was an ileal
hamartomatous polyp, the normal appendix would not be
expected to react with an ileal mass to the degree seen in
this case. Also, we observed that the appendiceal lumen
ran continuously from the external appendix to within
the hamartomatous polyp and this was confirmed, microscopically. If the normal appendix was intussuscepted into
ileal polyp, we could separate the appendix from the polyp
with comparative ease. But appendix and polyp were unseparable. We think that strong tissue interaction between
appendix and distal ileum is one of evidence which the
polyp is originated from the appendix. Therefore, the primary lesion in our case ought to be the appendix.
Appendiceal tumors are rare, reportedly occurring in
< 2% of all appendectomies, and hamartomatous polyps
in the appendix are even rarer[11,12]. There have been spo-
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radic reports of appendiceal hamartomatous polyps confirmed in PJS patients; however, there are only two case
reports of solitary Peutz-Jeghers-type hamartomatous
polyps in the appendix without PJS, to our knowledge [13,14].
Hamartomatous polyp is considered a benign lesion,
but when it is associated with PJS, the risk of malignancy
is increased in gastrointestinal and extra-intestinal sites[15].
Treatment for hamartomatous polyp can include endoscopic resection, polypectomy via enterotomy, and bowel
resection. But in patients with PJS, short bowel syndrome
can occur due to repeated bowel resection because 30%
of these patients require laparotomy and 50% require
more than two abdominal surgeries[16,17]. Therefore, less
invasive treatment had to be chosen in those patients. In
asymptomatic patients, observation is sufficient, but close
follow-up is required because of complications such as
multiple cancer, intestinal obstruction, and bleeding. In
our case, preoperative abdominal CT definitively revealed
the leading point causing the intussusception at the terminal ileum. Because the lesion was not considered to
be in spontaneous remission, we performed exploratory
laparotomy.
Preventive appendectomy during surgery for other
disease is controversial but we believe that if an appendiceal mass is identified pre- or intraoperatively, resection
is essential to determine additional treatment after histologic confirmation[18]. The final histopathological result in
this patient occurred following discharge. We attempted
to identify mucocutaneous pigmentation and family history to find out an association with PJS, but there were
no such characteristic findings of PJS in this patient. For
that reason we did not perform postoperative esophagogastroduodenoscopy or colonoscopy. This is able to
be a limitation of our follow-up strategy. Surveillance of
PJS often follows experts’ opinion because of the lack of
randomized controlled trials, and in 2006, European experts established age-specific guidelines for the management of these patients[19].
Appendiceal hamartomatous polyp in our patient had
the distinctive aspect of morphogenesis. Because it did
not correspond with the conventional concept of the
mechanism of intussusception, it was difficult to determine grossly whether this was a case of intussusception
or ingrowth. Because definite diagnosis depends on the
histopathological finding after resection, the patient with
symptomatic mass may needs the resection through the
laparotomy or endoscopic approach. Based on histology,
periodic surveillance or additional treatment can be required. We believe that ours are a very rare case, clinically,
and the first report of its kind to the best of our knowledge.

COMMENTS
COMMENTS
Case characteristics

Mild peristaltic pain and tenderness was observed as main symptoms in the
right lower quadrant of the abdomen without rebound tenderness.

Clinical diagnosis

Main clinical diagnosis was acute appendicitis.
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Differential diagnosis

Authors’ had to rule out intestinal obstruction because of abdominal discomfort
and bilious vomiting.

7

Blood sample tests were unremarkable except for a mildly elevated white blood
cell count of 11480/µL.

8

Laboratory diagnosis
Imaging diagnosis

Intussusception due to 2.4-cm diameter polypoid mass was identified in distal
ileum through the abdominal computed tomography.

Pathological diagnosis

9

Treatment

10

Histopathologic finding (hematoxylin and eosin staining) revealed a hamartomatous polyp of 3.5 cm × 3.0 cm with surface ulceration.
The patient underwent the segmental resection of distal ileum with appendectomy.

Term explanation

11

The solitary Peutz-Jegher-type polyp is considered to be either an incomplete
variant of Peutz-Jegher syndrome or a separate disease entity because of the
absence of characteristic external features and family history.

12

Experiences and lessons

So based on histology, periodic surveillance or additional treatment can be
required because hamartomatous polyp has malignant potential when it is associated with Peutz-Jegher syndrome.

13

Peer review

Among the case reports, this paper is impressive and informative.
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Colonic metastasis after resection of primary squamous cell
carcinoma of the lung: A case report and literature review
Hai-Zhou Lou, Chun-Hua Wang, Hong-Ming Pan, Qin Pan, Jin Wang
revealed a large mass measuring 7.6 cm × 8.5 cm in
the ascending colon. Colonoscopy and biopsy revealed
poorly differentiated squamous cell carcinoma with similar morphological pattern to that of the previous lung
cancer. Chemotherapy was given and the patient died 5
mo later. Lung cancer metastatic to the colon confers a
poor prognosis: overall survival ranged from 5 wk to 1
year, with a median survival of 3 mo after the diagnosis
of the colonic metastasis.
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Core tip: Lung cancer with colonic metastasis is a rare
condition, accounting for only 0.5% of lung cancer cases.
Symptomatic colonic metastases are often emergent and
colonoscopy with biopsy can make further diagnosis.
Herein we report a case of patient with upper abdominal
pain and weight loss after lung cancer resection. Subsequent colonoscopy and pathology confirmed poorlydifferrentiated squamous cell carcinoma due to colonic
metastasis of lung cancer. The patient improved after receiving chemotherapy but died from rectal bleeding. We
report the case for its rarity and emphasize disease management after prompt clinical and pathological analyses.
Original sources: Lou HZ, Wang CH, Pan HM, Pan Q, Wang
J. Colonic metastasis after resection of primary squamous cell
carcinoma of the lung: A case report and literature review. World
J Gastroenterol 2014; 20(19): 5930-5934 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i19/5930.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i19.5930

Abstract
Lung cancer is a common malignancy in the world;
however symptomatic colonic metastasis from primary
lung cancer is rare. A 64-year-old man was originally
found poorly differentiated squamous cell carcinoma
of right lung and received right lower lobectomy and
lymph node dissection. Three years later, the patient
presented to our emergency room with the symptom of
upper abdominal pain and weight loss. Abdominal palpation and computed tomography scan of the abdomen
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Lung cancer is a common malignancy in the world; how-
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noscopy disclosed a large ulcerated lesion in the ascending colon, and biopsy revealed poorly differentiated SCC
with similar morphological pattern to that of the previous lung cancer. Furthermore, immune histochemical
results of the tissue specimen were positive for CK5/6
and p63, but negative for CDX2 and CK20 (Figure 2).
Upon review by our hospital’s tumor board, it was concluded that these results were consistent with primary
lung cancer. Then chemotherapy with intravenous cisplatin and oral S-1 every 5 wk was initiated and a total
of 2 cycles were given. The patient improved remarkably
after 2 cycles of chemotherapy. CT scan of the abdomen
showed significant reduction in the abdominal mass. Just
before the 3rd cycle, the patient developed rectal bleeding
with bright red blood in stool. He was treated with somatostatin and hemostatic drugs and symptoms relieved
soon. But three weeks later the patient refused further
chemotherapy and was discharged from the hospital.
The patient died 5 mo after diagnosis.

Figure 1 Abdominal computed tomography which revealed a large soft
tissue mass of 7.6 cm × 8.5 cm in size in the ascending colon.

ever symptomatic colonic metastasis from primary lung
cancer is rare. Clinically, patients may present with symptoms of abdominal pain, obstruction, bowel perforation,
and lower gastrointestinal bleeding. In this report, we
describe a rare case of symptomatic colonic metastasis
from squamous cell carcinoma of the lung and with literature review.

DISCUSSION
Lung cancer is one of the most common primary malignancies, and nearly 50% have distal metastasis at the time
of diagnosis[1,2]. The preferential sites of distal metastasisare the liver, adrenal gland, bone, and brain[3,4]. Gastrointestinal metastasis of primary lung cancer is considered
to be rare. The overall incidence of primary lung cancer
metastatic to gastrointestinal tract is about 4.7%-14.0%
at autopsy[1,5]. Symptomatic gastrointestinal metastasis of
lung cancer is 1.77% (6/339) as reported by Yang et al[6].
Lung cancer metastatic to the colon are very rare, accounting for only 0.5%of lung cancer cases[5].
Gastrointestinal metastases from lung cancer are often
asymptomatic. Symptomatic colonic metastasis is very rare
and only a few cases were reported in the English literature. After review of the literature, a total of only 12 such
cases were identified since 1970 (Table 1)[2-4,6-13]. In these
patients, the mean age was 64.4 years and all patients were
male. Abdominal pain and anemia are the most common
symptoms[1,10]. Other symptoms like intestinal obstruction, lower GI bleeding, bowel perforation, or GI fistula
may occur[2,10].These findings can occur synchronously or
before the diagnosis of lung cancer, but more frequently
after the diagnosis of primary lung cancer[6].
Symptomatic colonic metastases are often emergent
and intended to undergo emergent computed tomography .Colonoscopy with biopsy can make further diagnosis. PET-FDG has become useful in patients with
potentially resectable non-small cell lung cancer[14,15]. In
patients with clinical stage Ⅲ disease, PET scanning willdetect extrathoracic metastases in approximately 25% of
patients[16,17]. Recently, case of colonic metastasis from
lung cancer has been assessed by PET-CT imaging[11].
PET-CT scanning may reveal a higher incidence of colonic metastases than previously suspected. However,
the role of PET-CT in the diagnosis of gastrointestinal
metastasis from lung cancer is still unclear because of

CASE REPORT
A 64-year-old man originally presented to local hospital
for left chest pain in May 2009. At that time, he underwent a contrast-enhanced computed tomography (CT)
scan of the chest,which showed a mass in the right
lower lobe of lung. Flexible bronchoscopy identified focal areas of thickening in the bronchus of right lower
lobe. Histopathologic examination revealed a poorly differentiated squamous cell carcinoma (SCC) of the lung.
Then he underwent right lower lobectomy and lymph
node dissection.The final pathologic diagnosis of the
tumor was stage Ⅱ poorly differentiated SCC. Margins
were negative and no involved lymph nodes. The patient
refused any adjuvant chemotherapy or radiation therapy
after surgery.
In February 2012, nearly three years after his initial
lung cancer diagnosis, the patient presented to our emergency room with the symptom of upper abdominal pain
and weight loss. On physical examination at admission,
the patient was fully alert and oriented, afebrile. His vital parameters were normal. There was slight pallor, no
peripheral lymphadenopathy or pedal edema. Abdominal palpation revealed a large mass in the right upper
quadrant. The mass was tender on palpation, but there
was no rebound tenderness or guarding. Rest of the
systemic examination was unremarkable. On laboratory
tests,hemoglobin was 10.6 g/dL, blood count showed
slight leukocytosis with neutrophils elevated. Liver and
renal functions were normal.Fecal occult blood test was
positive.
CT scan of the abdomen revealed a large mass measuring 7.6 cm × 8.5 cm in the ascending colon with heterogeneous enhancement (Figure 1). Subsequent colo-
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Figure 2 Histological findings. A: Poorly-differentiated squamous cell carcinoma metastatic to the descending colon [hematoxylin eosin (HE) × 40]; B: Cancercells
infiltrating mucosa of the descending colon (HE × 200); C: Negative immunohistochemical staining for CK 20 (× 100); D: Positive immunohistochemical staining for CK
5/6 (× 100); E: Negative immunohistochemical staining for CDX-2 (× 100); F: Positive immunohistochemical staining for p63 (× 100).

few clinical data.
The histological type of lung cancer that causes gastrointestinal metastasis varies according to different series[6].The most common type was squamous cell carcinoma which accounting for colonic metastasis in more than
50% of cases in our review. But the study of Stenbygaard
et al[18] showed adenocarcinoma was more prominent.
The pathologic results of colonic metastasise usually consistent with the primary lung cancer. These findings can
be confirmed by immunohistochemistry. Lung carcinomas usually show positive staining forCK5/6 or p63 and
negative staining for CK20 and CDX-2, whereas colon
adenocarcinoma is typicallyCK5/6 or p63 negative and
CDX-2 or CK20 positive[19]. CDX-2 is a highly specific
and sensitive marker for gastrointestinal adenocarcinoma
andcan be used to differentiate from metastasis of lung
cancer[20].

WCCR|www.wjgnet.com

Secondary colonic involvement from lung cancer suggests widespread dissemination and is associated with a
poor prognosis. According to our review, after the detection of colonic metastasis secondary to primary lung
cancer, survival times ranged from 5 wk to 1 year (Table
1), with most patients dying within 6 mo. Treatment of
colonic metastasis depends on the extent of the disease
and the nature of the initial presentation. The most important point is which lesion should be treated first-the
colonic metastasis or the primary lung cancer? In case
of a complicated colonic lesion (obstruction, bleeding or
perforation), proper surgery for colonic metastasis provides excellent palliation, increases the quality of life and
shortens the time of hospitalization[9,13].Chemotherapy
is useful in selected patients. In our case sufficient palliation was achieved with chemotherapy. This patient
survived for a further 5 mo after diagnosis.
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Table 1 Clinical characteristics of published colonic metastasis from primary lung cancer
Case Year Age
1
2
3
4
5
6
7
8
9
10
11
12
32

1978
1978
1980
1988
1998
2001
2002
2006
2006
2008
2008
2010
2012

52
57
63
69
69
68
73
60
57
74
59
53
67

Sex
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male
Male

Site of metastasis

Pathology type of lung cancer

Location of lung cancer Interval time to diagnosis Survival

Sigmoid colon Poorly differentiated squamous cell carcinoma
Sigmoid colon
Squamous cell carcinoma
Sigmoid colon
Large cell carcinoma
Ascending colon
Small cell carcinoma
Sigmoid colon
Squamous cell carcinoma
Sigmoid colon
Squamous cell carcinoma
Entire colon
Large cell carcinoma
Ascending colon
Squamous cell carcinoma
Caecum
Small cell carcinoma
Descending colon
Squamous cell carcinoma
Caecum
Small cell carcinoma
Descending colon
Adenocarcinoma
Descending colon
Squamous cell carcinoma

Left upper lobe
Left lower lobe
Left upper lobe
Right medial lobe
Right main bronchus
Right lower lobe
Right lower lobe
Left upper lobe
Left upper lobe
Right upper lobe
Left hilar mass
Left lower lobe
Right lower lobe

Same time
2 yr later
1 mo
Same time
9 mo
10 wk
Same time
Same time
645 d
Same time
Same time
Same time
32 mo

> 1yr
1 yr
NA
2 mo
2 mo
6 mo
3 mo
NA
70 d
23 wk
NA
6 mo
5 mo

NA: Not available.

case of symptomatic colonic metastasis from squamous cell carcinoma of the
lung.

Although lung cancer metastatic to colon is rare, it
should be included in the differential diagnosis for any
patient with colonic tumor.Accurate differentiation is necessary because treatment differs significantly for patients
with colonic metastasis of lung cancer, as compared with
patients with primary colon cancer. Lung cancer metastasis to the colon confers a poor prognosis and early diagnosis can prevent further complications.
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Ehealth monitoring in irritable bowel syndrome patients
treated with low fermentable oligo-, di-, mono-saccharides
and polyols diet
Natalia Pedersen, Zsuzsanna Vegh, Johan Burisch, Lisbeth Jensen, Dorit Vedel Ankersen, Maria Felding,
Nynne Nyboe Andersen, Pia Munkholm
low fermentable oligo-, di-, mono-saccharides and polyols (FODMAP) diet (LFD) was introduced for the next
6 wk while continuing the registration. Though a small
sample size a significant improvement in disease activity (IBS-SSS) was observed during both the control period, median: 278 (range: 122-377), p = 0.02, and subsequently during the LFD period, median: 151 (range:
29-334), p < 0.01. The IBS-QoL solely changed significantly during the LFD period, median: 67 (37-120),
p < 0.01. The significant reduction in disease activity
during the control period shows a positive effect of the
web-application on IBS symptoms when presented as
a “traffic light”. However adding the diet reduced IBSSSS to < 150, inactive to mild symptoms. In the future
results from larger scale trials are awaited.
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Core tip: The treatment of irritable bowel syndrome
(IBS) symptoms provides a challenge for clinicians in
everyday practice. In our case report we present the
changes in disease activity and quality of life of 19
IBS patients using web-application as a tool for selfmanagement over 6-wk and then applying the low
Fermentable Oligo-, Di-, Mono- saccharides and Polyols
diet while continuing the registration of their symptoms
over a second 6-wk period.

Abstract
In the present study we report on changes in irritable
bowel syndrome-severity scoring system (IBS-SSS)
and irritable bowel syndrome-quality of life (IBS-QoL)
in 19 IBS patients, aged 18 to 74 years (F/M: 14/5),
during 12 wk registering their symptoms on the webapplication (www.ibs.constant-care.dk). During a control period of the first 6-wk patients were asked to register their IBS-SSS and IBS-QoL on the web-application
weekly without receiving any intervention. Thereafter,

WCCR|www.wjgnet.com

Original sources: Pedersen N, Vegh Z, Burisch J, Jensen L,
Ankersen DV, Felding M, Andersen NN, Munkholm P. Ehealth
monitoring in irritable bowel syndrome patients treated with low
fermentable oligo-, di-, mono-saccharides and polyols diet. World

892

February 8, 2015|Second Edition|

Pedersen N et al . Web-application and LFD in IBS
J Gastroenterol 2014; 20(21): 6680-6684 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i21/6680.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i21.6680

Table 1 Demographic and disease characteristics of patients
with irritable bowel syndrome at baseline n (%)

INTRODUCTION
Irritable bowel syndrome (IBS) is a chronic functional
gastrointestinal disorder of partly known etiology. The
condition is characterized by relapsing symptoms of abdominal pain and discomfort associated with bloating, distension and altered bowel habit (ranging from diarrhoea
to constipation) but without any pathological abnormality of the gut wall[1]. The low FODMAP (Fermentable
Oligo-, Di-, Mono- saccharides and Polyols) diet (LFD)
provides a new therapeutic approach for patients with
IBS[2-4]. FODMAPs are short-chain, poorly absorbed and
readily fermented carbohydrates[5]. Their ingestion induces
luminal distension and gastrointestinal symptoms by gas
production (H2, CH4) in and water delivery to the colon[6].
The efficacy of the LFD in decreasing gastrointestinal
symptoms in IBS was previously confirmed[7-9]. Web-based
self-management programs have proven to be feasible approaches in chronic diseases, among others inflammatory
bowel diseases (IBD), by influencing disease course and
increasing self-adherence, compliance and quality of life
(QoL)[10-15]. The web-app (web-application) and homepage
www.ibs.constant-care.dk, ConstantMed Inc., was developed in order to investigate whether the same encouraging effect could be achieved for patients with IBS[16]. The
application contains education about IBS symptoms and
treatment options, IBS disease activity score and QoL
scoring presented in a traffic light and e-learning. Further
it carries a web-ward round system applicable for e.g. nurses or doctors, ranking patients in colours in accordance
with IBS severity. We report on changes in irritable bowel
syndrome-severity scoring system (IBS-SSS) and IBS-QoL
of 19 IBS patients in a pilot study.

5 (26)

Median age at inclusion, yr (range)
IBS subtype
IBS-D, diarrhoeal
IBS-C, constipating
IBS-A, alternating
Abdominal surgery before study
Appendectomy
Hysterectomy
Laparoscopy
IBS medication at baseline
Antidepressivum ± laxativum
Laxativum ± spasmolyticum
Smoking status
Never
Former
Currently
Median BMI (range)

35 (18-74)
8 (42)
4 (21)
7 (37)
4 (21)
2 (11)
1 (5)
1 (5)
7 (37)
4 (50)
3 (38)
11 (58)
7 (37)
1 (5)
22 (17-27)

IBS: Irritable bowel syndrome; BMI: Body mass index.

for the differentiation from infectious gastroenteritis.
Patients having any alarm symptoms as fever (> 38.5 ℃),
anaemia, unintended weight loss > 5 kg, familiar disposition to colorectal cancer or any other significant diseases
were excluded. During the first 6-wk, non-interventional
control period, patients were asked to fill in the IBS-SSS
(Irritable Bowel Syndrome-Severity Scoring System) and
IBS-QoL (Irritable Bowel Syndrome-Quality of Life)
questionnaires weekly in the web-app. At the end of the
control period they were instructed by a FODMAP-certified dietician regarding the LFD during a 45-min consultation. The end of the control period was considered as
the start of the LFD period, because the patients started
the LFD between week 6 and 7. They were requested to
follow strictly the LFD during the second 6-wk period
and continue the registration of their IBS-SSS and IBSQoL in the web-app. The patients and the study investigator could monitor the disease course by the changes in
IBS-SSS and IBS-QoL in a traffic light system (a patient
case is illustrated in Figure 1): red indicated severe IBSSSS, yellow moderate IBS-SSS and green mild IBS-SSS
and remission (= no symptoms). All statistical analyses
were carried out using SPSS software Version 20.0 for
Windows (SPSS Inc., Chicago, IL). Standard descriptive
statistics were performed, including calculation of median and range for continuous variables. Differences between the IBS-SSS and IBS-QoL values between the start
and the end of the control period, between the start and
the end of the LFD period and between the start of the
control period and the end of the LFD period were analysed by Wilcoxon two-related-samples test. A P value of
< 0.05 was considered statistically significant. The power
of the study was not performed as it was planned to be a
case/pilot report. The study was approved by the Ethical
Committee, Denmark (protocol number H-2-2011095-IBS). All patients included in this study signed an
informed consent. For measuring the IBS severity the

CASE REPORT
We hereby report on 19 IBS patients aged 18 to 74 years
fulfilling the Rome Ⅲ criteria of IBS. Eight patients
were diagnosed with IBS-D (diarrhoea predominant
subtype), 7 with IBS-A (alternating subtype) and 4 with
IBS-C (constipation predominant subtype). The patients
were selected consecutively in 2011-2012 from Herlev
Hospital and Hamlet Hospital in Copenhagen[17]. Patient
characteristics at baseline are shown in Table 1. IBS was
differentiated from IBD by negative outcome of sigmoidoscopy/colonoscopy, normal histological specimens
from the bowel, negative inflammatory markers (white
blood cells, platelets, CRP, faecal calprotectin) and by
no presence of blood in the stool. Negative bacterial
culture results, negative transglutaminase antibodies and
negative lactose intolerance gene test were required for
the participation as well as no history of known food
allergy. Negative bacterial culture results were required

WCCR|www.wjgnet.com

Males

893

February 8, 2015|Second Edition|

Pedersen N et al . Web-application and LFD in IBS
IBS-SSS

500

400

400
IBS-SSS

300
200
100

200

0

20. May 12

15. May 12

10. May 12

30. Apr 12

05. May 12

25. Apr 12

20. Apr 12

15. Apr 12

10. Apr 12

05. Apr 12

31. Mar 12

26. Mar 12

21. Mar 12

16. Mar 12

11. Mar 12

06. Mar 12

25. Feb 12

300

100

01. Mar 12

0

Control
LFD

500

1

3

4

5

6

7

8

9

10

11

12

t (wk)

Figure 2 Box plot irritable bowel syndrome symptom severity score
(median, range per week) during 12-wk in 19 irritable bowel syndrome patients. Y axis: IBS-SSS scores from 0-500 points; X axis: Week 1-12. Control
period (normal diet): Week 1-6; LFD period: Week 7-12. FODMAP: Fermentable, oligosaccharides, disaccharides, monosaccharide’s and polyols; LFD:
Low FODMAP diet.

Figure 1 Patient self-managed web-based registry of irritable bowel syndrome symptom severity score during twelve weeks. Y-axis: Irritable bowel
syndrome symptom severity score (IBS-SSS) score which ranges from 0-500
points [Green: Remission and/or mild (0-175); yellow: Moderate disease severity (175-300); and red: Severe disease severity (> 300)]; X-axis: Control period
(normal diet): week 1-6 and LFD period: week 7-12. FODMAP: Fermentable,
oligosaccharides, disaccharides, monosaccharide’s and polyols; LFD: Low
FODMAP diet.

IBS-QOL

IBS-SSS questionnaire was used[18]. Each of the five questions generates a maximum score of 100 using prompted
visual analogue scales (VAS), leading to a total possible
score of 500. Below 175 indicates mild or remission, 175
to 300 moderate and above 300 severe IBS-SSS. The IBSQoL is a 34-item validated, 1-5 options, self-administered
questionnaire for assessing the perceived quality of life
for persons with IBS (range: 34-170, lower scores indicate
better IBS-QoL)[19]. Each questionnaire was administered
at least once a week during the study period.
During the non-interventional control period there
was a significant reduction in IBS-SSS from baseline
to week six in all patients, start median: 320 (range:
260-406), end median: 278 (range: 122-377); p = 0.02.
During the LFD period a significant reduction was
observed from week 6 to week 12 in all patients, start
median: 278 (range: 122-377), end median: 151 (range:
29-334); p < 0.01 (Figure 2). Out of 19 patients, 6 had
obtained remission, 5 had mild activity, 5 had moderate, 3
had severe activity. Investigating the changes in IBS-SSS
in each IBS subtype, we found significant difference only
in IBS-D during the LFD period, control period: IBS-D:
p = 0.06, and after LFD period: IBS-D: p = 0.01.
During the control period we found no significant
difference in IBS-QoL from baseline to week six in all
patients, start median: 82 (range: 56-131), end median: 81
(range: 47-127); p = 0.33. During the LFD period IBSQoL improved significantly from week 6 to week 12 in
all patients, start median: 81 (range: 47-127), end median:
67 (37-120), p < 0.01 (Figure 3). Similarly to IBS-SSS, significant difference in IBS-QoL was observed only in the
IBS-D during the LFD period: p = 0.02.
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Figure 3 Box plot of irritable bowel syndrome quality of life (median,
range per week) during 12-wk in 19 irritable bowel syndrome patients. Y
axis: Irritable bowel syndrome quality of life (IBS-QOL) scores from 170 (worst)
to 34 (best) points; X axis: Week 1-12. Control (normal diet) period: Week 1-6;
LFD period: Week 7-12. FODMAP: Fermentable, oligosaccharides, disaccharides, monosaccharide’s and polyols; LFD: Low FODMAP diet.

observed during the control and the LFD period as well.
However, stratifying between the three IBS subtypes,
only a significant reduction in the diarrhoea predominant
subtype was observed, but because of the small sample
size final interpretation can only be carried out in a larger
scale randomized trial. At the outset of the LFD period
the IBS-SSS value improved from moderate to mild IBS
severity. IBS-SSS scoring at the end of LFD showed that
out of the 19 patients, 11 had obtained remission to mild
IBS severity.
An interesting finding was the significant reduction of IBS-SSS during the control period, from severe
to moderate IBS symptoms. The web-based program
seems to be feasible and efficient for IBS patients. One
of the explanations could be that with the help of the
web-program patients recognize the disease pattern of
their IBS, thus could manage their disease course also by
themselves possibly by identifying the cause of their in-

DISCUSSION
We demonstrate in 19 patients a difference in IBS-SSS
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crease of their symptoms and subsequently eliminate the
specific environmental components (diet, stress, polyols
in candy etc.). Furthermore, the web-app tool might have
a placebo effect in this patient group: the fact, that a physician follows the changes in patients’ IBS symptoms, this
might also have a positive effect on their disease course.
Similarly to previous studies, the efficacy of the LFD in
decreasing IBS-SSS was confirmed also in our present
case report[2-4]. The natural disease course of IBS should
also be taken into account when evaluating our results,
as it has a chronic course with intermittent flares. The
strength of our study is that this is the first case report
on the use of the web-application as a new initiative in
the management of IBS patients applying LFD. The
weakness of the manuscript is that the small simple size
impedes interpretation of the significant results observed
in the IBS diarrhea predominant subtype. Furthermore,
the adherence to the LFD was not measured, however
the patients had close contact to the dieticians and they
could easily reach them via e-mail and telephone if they
had any questions regarding the LFD.
In conclusion, the web-app and the LFD might be
feasible concepts and help the IBS patients to control
and lower their IBS symptom severity scoring. Larger
randomized controlled trials are awaited.

(LFD) is based on the reduced intake of the short chain carbohydrates and
polyols and it proved to be an effective treatment option in IBS patients in previous studies. The IBS-SSS (Irritable Bowel Syndrome-Severity Scoring System)
was used for measuring the disease severity in IBS patients. The IBS-QoL (Irritable Bowel Syndrome-Quality of Life) was applied for measuring the quality of
life of IBS patients.
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Core tip: Fish bones are the most commonly observed
objects leading to bowel perforation. In this case report, abscess formation due to perforation of rectosigmoid colon by a fish bone can lead to its migration to
the urinary bladder. The operation timing for removal of
foreign body should be tactically considered if the vital
signs are stable, but we should always keep in mind
that delayed complications such as migration of foreign
body to adjacent organ could happen.
Original sources: Cho MK, Lee MS, Han HY, Woo SH. Fish bone
migration to the urinary bladder after rectosigmoid colon perforation. World J Gastroenterol 2014; 20(22): 7075-7078 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i22/7075.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i22.7075

Abstract
Fish bones are the most common foreign objects leading to bowel perforation. Most cases are confined to
the extraluminal space without penetration of an adjacent organ. However, abscess formation due to the
perforation of the rectosigmoid colon by a fish bone
can lead to the penetration of the urinary bladder and
may subsequently cause the fish bone to migrate into
the urinary bladder. In the presented case, a 42-yearold female was admitted for lower abdominal pain.
The computed tomography (CT) demonstrated a 5cm
pelvic abscess containing a thin and curvilinear foreign
body. After conservative management, the patient was
discharged. After 1 mo, the subject developed a mechanical ileus. Surgery had to be delayed due to her
hyperthyroidism. Migration of the foreign body to the
urinary bladder was shown on additional CT. A Yellowish fish bone 3.5 cm in size was removed through intraoperative cystoscopy. The patient was discharged 8 d
after the operation without any unexpected event.

INTRODUCTION
The ingestion of a foreign body (FB) is not uncommon and often goes unnoticed. The majority of FBs
that pass into the stomach traverse the gastrointestinal
tract without complication[1]. Less than 1% of FBs cause
perforation, depending on the size and type of the FB[2].
The most common perforation site is the terminal ileum, followed by the rectosigmoid junction. Fish bones
are the most commonly observed objects that result in
bowel perforation[3], and these FBs may occasionally lead
to penetration injuries, resulting in complications, such
as the formation of an abscess. In most reported cases,
foreign bodies that have perforated the gastrointestinal
tract were confined to the extraluminal space without
penetrating an adjacent organ. However, in this case, the
ingested FB, a fish bone, caused the formation of an abscess formation after its perforation of the rectosigmoid

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Initial computed tomography image. A, B: Computed tomography revealed a 3 cm, thin, curvilinear object with a high density within a 5 cm sized fluid collection adjacent to the urinary bladder, which can be regarded as a foreign body and abscess formation (arrow); C: Wall of the rectosigmoid colon (arrow) is thickened,
suggesting that the rectosigmoid colon was perforated.

colon and lead to the penetration of the urinary bladder,
resulting in its migration into the urinary bladder.

and the subject was discharged. After 1 mo, the patient
returned to the hospital and presented with vomiting
and the absence of gas passage. In the follow-up CT, a
mechanical ileus was observed due to a transitional point,
with the presence of a 2 cm pelvic abscess in the right
lower abdomen, which had decreased compared to the
previous study (Figure 2A). The follow-up thyroid function test showed T3 levels of > 800 ng/dl, free T4 levels of 7.89 ng/dl, and TSH < 0.01 mIU/L, which may
suggest poor medication compliance. The surgery had
to be delayed to properly manage the patient’s hyperthyroidism. An additional CT was performed 7 d before the
operation, and it revealed the migration of the foreign
body into the urinary bladder (Figure 2B). An adhesion
of sigmoid colon was found near the urinary bladder in
the pelvic area, and a small abscess was observed adjacent to the bladder wall during laparoscopic exploration.
However, there was no bowel perforation or fistula. Using intra-operative cystoscopy, a yellowish foreign body
was observed between the dome and lateral wall of the
urinary bladder, and this foreign body was removed using forceps (Figure 3). The surgical specimen consisted
of a thin, curvilinear fish bone, 3.5 cm in length. There
were no other specific intra-operative events. The patient
was discharged 8 d after the operation, without any unexpected event.

CASE REPORT
A 42-year-old female was admitted for lower abdominal
pain and fever that lasted for 1 wk. The physical examination revealed mild abdominal tenderness without rebound tenderness in the supra-pubic area. The patient’s
vital signs were recorded: body temperature was 37.4 ℃,
heart frequency was 108 beats/min and blood pressure
was 100/63 mmHg. No mass or hernia was identified.
Laboratory tests showed an elevated white blood cell
count (15870 cells/L) and increased C-reactive protein
level (3.74 mg/dl). The patient had no history of abdominal surgery, suffered from uncontrolled hyperthyroidism, which was not treated with medication. The
thyroid function test showed elevated T3 levels of 281
ng/dL (60-181), elevated free T4 levels of 4.47 ng/dL
(0.7-1.4) and a low thyroid stimulating hormone (TSH)
level, which was shown to be less than 0.01 mIU/L
(0.4-4.0). These laboratory results demonstrated an active hyperthyroidism state, which required medication.
Computed tomography (CT) demonstrated a pelvic
abscess, 5 cm in size, in the lower abdomen, and this abscess contained a thin and curvilinear hyperdense foreign
body (Figure 1). However, the patient had no memory
of swallowing any foreign body, such as a fish bone. After conservative management including antibiotics, the
symptoms and laboratory data were returned to normal,
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Figure 3 Cystoscopic view. A yellowish, linear structure was seen between
the dome and the lateral wall of the urinary bladder.

tion caused by the fish bone, which usually presents as
a curvilinear foreign body[12]. Moreover, CT scans allow
the differential diagnosis of other causes of abdominal
pain, and the scans also show the surrounding anatomical
connections. The possibility of the migration of a sharp
foreign body, such as a fish bone, into adjacent organs
should always be considered. If the operation should be
delayed, additional CT should be performed prior to the
operation.
The standard management for foreign body-induced
bowel perforation is emergency surgery. However, there
are reported cases in which the foreign body-induced
bowel perforation as successfully treated using only
conservative management. A non-operative management could be employed if there is a lack of peritoneal
irritation, as assessed during physical examination, or if
the patient has a relative contraindication for surgery. In
that case, close observation is required in order to detect
possible delayed complications, such as mechanical ileus
caused by inflammation or the penetration of an adjacent
organ, as was the case in this study. It may be difficult to
remove the foreign body due to inflammation during the
acute period. If the operation is delayed for too long, the
extent of bowel resection and the rate of complication
may increase as the time until the operation increases.
However, delaying the emergency operation may, paradoxically, downscale the range of operation in some
cases. There are reported cases in which the foreign body
was successfully removed after the resolution of the initial inflammation[10]. Therefore, the operation timing for
the removal of a foreign body should be tactically considered if the patient’s vital signs are stable, but we should
always keep in mind that delayed complications, such as
the migration of the foreign body into an adjacent organ,
could occur.

Figure 2 Follow up computed tomography image after the patient developed mechanical ileus. A: One month before the operation. Follow up
computed tomography (CT) demonstrated a transitional zone at the distal ileum
near the pelvic abscess, with small bowel dilatation; B: Seven day before the
operation. Follow-up CT showed a linear, radiopaque lesion that was partially
penetrated into the dome of the bladder.

the gastrointestinal tract within 1 wk[4,5]. However, the
perforation rate can be as high as 15%-35% when sharp
foreign objects are ingested[6,7]. Fish bones are the most
commonly observed objects that lead to bowel perforations. The most common intestinal perforation site is
the terminal ileum, followed by the rectosigmoid colon,
due to its narrow and angulating anatomical nature[8].
Intestinal perforation by a foreign body may result in the
development of an abscess, enteric fistula, or intestinal
obstruction, as well as peritonitis with or without pneumoperitoneum. In most cases, the reports of foreign
bodies are confined to the extraluminal space, without
any penetration of an adjacent organ. However, there are
reported cases of the migration of a needle into the liver
or the migration of a fish bone into the urinary bladder,
similar to this case[9,10]. Therefore, the migration of a foreign body toward an adjacent organ, as well as the intestinal perforation, should be considered if a sharp foreign
body is ingested.
Because a foreign body may perforate any part of
the gastrointestinal tract, the clinical presentations may
vary and mimic diverse surgical conditions such as diverticulitis, appendicitis, and peptic ulcer perforation, which
makes the diagnosis of intestinal perforation due to the
ingestion of an unrecognized foreign body very difficult[11]. Moreover, fish bones are invisible on plain film. A
CT scan is helpful in recognizing the intestinal perfora-
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A 42-year-old female was admitted for lower abdominal pain and fever that
lasted for 1 wk.

Clinical diagnosis

Clinical findings suggested localized peritonitis.
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Differential diagnosis

2

The symptoms were also similar to pelvic inflammatory disease and acute appendicitis; further evaluation was required.

Laboratory diagnosis

3

Laboratory tests showed elevated white blood cell count (15870/L) with increased C-reactive protein level (3.74 mg/dl) suggesting acute inflammation.

Imaging diagnosis

4

Computed tomography (CT) demonstrated 5 cm-sized pelvic abscess in lower
abdomen containing thin and curvilinear hyperdense foreign body.

Pathological diagnosis

On intra-operative cystoscopy, yellowish foreign body was observed in the urinary bladder and was removed.

5

The patient initially received conservative management using only antibiotics,
and was discharged, but she developed mechanical ileus and follow up CT finding showed foreign body in the urinary bladder; surgery had to be performed to
remove the foreign body.

6

Treatment

Related reports

7

Experiences and lessons

8

There are reported cases of migration of needle to liver or the migration of fish
bone to urinary bladder similar to this case[9,10].
The operation timing for removal of foreign body should be tactically considered
if the vital signs are stable, but the authors should always keep in mind that delayed complications such as migration of foreign body to adjacent organ could
happen.

9

Peer review

This is a well written and interesting case report on a rare case of a gastrointestinal foreign body penetrating the intestinal wall and migrating into the lumen of
the bladder.
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Core tip: Cronkhite-Canada syndrome (CCS) is a rare
noncongenital gastrointestinal polyposis syndrome,
characterized by skin hyperpigmentation, hair loss and
nail atrophy, associated with high morbidity. This case
report summarizes the characteristics of six CCS patients, and reviews the literature. Comprehensive treatment led by corticosteroids can improve prognosis, and
long-term follow-up is necessary.
Original sources: Wen XH, Wang L, Wang YX, Qian JM.
Cronkhite-Canada syndrome: Report of six cases and review of literature. World J Gastroenterol 2014; 20(23): 7518-7522 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i23/7518.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i23.7518

Abstract
Cronkhite-Canada syndrome (CCS) is a rare nonfamilial
polyposis syndrome characterized by epithelial disturbances in the gastrointestinal tract and skin. The aim
of this study was to investigate the clinical features
and potential therapies for CCS. Six patients with CCS
admitted from December 1992 to July 2008 to Peking
Union Medical College Hospital were evaluated. All
patients had clinical manifestation of nonhereditary
gastrointestinal polyposis with diarrhea, skin hyperpigmentation, alopecia, and nail dystrophy. Fecal occult
blood was positive in all six cases. Serum hemoglobin,
potassium, calcium and protein were below the normal
range in two cases. Anti-Saccharomyces cerevisiae and
antinuclear antibodies were present in three cases.
Multiple polyps were found in all patients by gastroscopy and colonoscopy, with only one in the esophagus.
Histologically, there were hyperplastic polyps in five
cases, tubular adenoma in three, and juvenile polyp
in one with chronic inflammation and mucosal edema.
Comprehensive treatment led by corticosteroids can result in partial remission of clinical symptoms, and long-
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INTRODUCTION
Cronkhite-Canada syndrome (CCS) is a rare noncongenital gastrointestinal polyposis syndrome, characterized by
ectodermal dysplasia, skin hyperpigmentation, hair loss
and nail atrophy. Since CCS was first reported in 1955[1],
more than 400 cases have been reported worldwide. CCS
has high morbidity but its etiology is still unknown and
there is no consistently recommended treatment. In order
to gain a detailed understanding of this rare disease, we
reviewed the literature and reported on six CCS patients.

CASE REPORT
Data collection
We collected data from the patients with CCS admitted to
Peking Union Medical College Hospital from December
901
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1992 to July 2008, who were diagnosed by history, physical examination, endoscopic findings of gastrointestinal
polyposis, and histology, including diffuse polyposis of
the gastrointestinal tract; ectodermal dysplasia, cutaneous
hyperpigmentation, dystrophic changes of fingernails,
and alopecia; diarrhea, weight loss, and abdominal pain.
All six patients met the diagnostic criteria, with adult onset and no family history of polyposis.
Patients with Peutz-Jeghers syndrome, juvenile polyps, familial polyposis of the colon, Gardner syndrome,
Turcot syndrome; and Menetrier’s disease were excluded.

A

General information
The six cases comprised three male and three female patients aged 24-69 years (mean: 54.67 years).

B

Clinical manifestations and physical examination
Three patients had used hair dye or topical pharmaceuticals, and two had intestinal ascariasis. The time between
onset and diagnosis was 2-7 mo (mean: 4 mo). The most
common symptoms were diarrhea (n = 5) and anorexia
(n = 6, including 1 each with hypogeusia or dysgeusia)
with different degrees of weight loss. Diarrhea often occurred several times per day, sometimes > 10 times. Patients also suffered hair loss (n = 6), nail changes (n = 6),
and skin hyperpigmentation (n = 4) (Figure 1). Hair loss
occurred on the scalp, eyebrows, eyelashes, axilla, pubic
areas, and limbs. Scalp hair was the most predominant
type of hair loss reported. Nail changes were described
as thinning, splitting, and onycholysis. Skin hyperpigmentation was mainly manifest as brownish patches with
a clear boundary with colored spots occurring on the
limbs, face, body, palms, and soles of the feet. Two patients had lower limb edema.

C

Laboratory examination
Fecal occult blood was positive in all six cases; maw
worm eggs were positive in the feces in two cases; and
indistinguishable bacilli were cultivated in the feces from
one case. Laboratory data indicated that all kidney and
liver functions were normal. Serum hemoglobin, potassium, calcium and protein were below the normal range in
two cases, and eosinophilic cells and IgE were elevated in
one case. Circulatory anti-Saccharomyces cerevisiae antibody
(ASCA) was positive in two cases, antinuclear antibody
(ANA) was present in one case, and thyroid function decreased in one case.

Figure 1 clinical presence, cutaneous symptoms. a: Hyperpigmentation of
palm; b: Onychodystrophy; c: Alopecia.

Treatment
All patients underwent comprehensive therapy, including glucocorticoids, nutritional support, antibiotics, and
polypectomy. Five patients underwent a 2-wk to 1-mo
course of prednisone at a dose of 1 mg/kg per day before reducing the dose if necessary. Within 2-8 wk after
initiation of treatment, symptoms including nail atrophy,
anorexia, diarrhea, and skin pigmentation gradually resolved. When prednisone was discontinued or decreased
in dose, diarrhea relapsed in two patients but retreatment resulted in remission. In the course of therapy,
endoscopy showed that polyps were unchanged in two
cases, aggravated in two, and relapsed after remission in
two. Polyps of 5-40 mm were resected by endoscopic
polypectomy.
Four patients were treated with parenteral nutrition,
such as replacement and supplement therapy with blood,
albumin, vitamins, amino acids, and lipids with clear improvements. Three patients were treated with antibiotics

Imaging and pathology
Multiple polyps were found in all patients by gastroscopy
and colonoscopy, with only one in the esophagus, varying in size from 2 to 40 mm (Figures 2 and 3). Endoscopy results revealed diffuse sessile or pedunculated polyps with either a smooth or rough surface. Radiology of
the gastrointestinal tract showed polyposis in the small
bowel in two cases. Histology of these polyps showed
hyperplastic polyps in five cases, tubular adenoma in
three, and juvenile polyp in one with chronic inflammation and mucosal edema.
WCCR|www.wjgnet.com
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C
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Figure 2 Endoscopy results. A: Numerous polyps in the stomach; B: Mucosal
edema in the descendant duodenum; C: Multiple polyps in the colon.

Figure 3 Histology of the biopsy (a), hyperplastic polyps (b) and juvenile
polyps (C). The mucosa showed cystically dilated glands in the edematous
stroma with eosinophilia and lymphocyte infiltrated.

(albendazole and sulfasalazine). No patient underwent
surgery (Table 1).

efficacy of corticosteroids provides the strongest evidence of an inflammatory cause of CCS[3,4]. All the above
signs indicated that autoimmunity might play an important role in CCS. The second factor is infection. Two of
the present cases had combined infection with two or
more pathogens, but the relationship of these pathogens
with diarrhea and CCS was difficult to determine. It was
suggested the Hp might be a causative factor[5]. The third
factor is allergies; after stopping the use of inducers (hair
dye and topical medications), IgE and eosinophils were
decreased and symptoms improved.
CCS is reported worldwide, with 75% of cases in Japan. The average age of onset is 60 years and the male to
female ratio is 3:2. With a relatively acute onset, it typically takes 3 mo to 1 year from onset to diagnosis[6]. There
are no clear diagnostic tools for CCS. Diagnosis is based
on history, physical examination, endoscopic findings of
gastrointestinal polyposis, and histology. The most com-

DISCUSSION
CCS is a rare nonfamilial polyposis syndrome characterized by epithelial disturbances both in the gastrointestinal
tract and epidermis. At present, the pathogenesis of CCS
is unknown, but the following factors may be relevant.
The first is immune abnormalities: many studies have
shown that patients with CCS are positive for ANA[2].
All six cases in the present study had positive immune
parameters; two were positive for ASCA and one was
positive for ANA. Hormonal therapy was effective for all
three patients, especially in a significantly shorter time for
the ANA positive patient. For patients with CCS, their
skin and nail changes were similar to the appearance of
the ectoderm in autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED) syndrome. The
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Table 1 Therapy and prognosis for all six patients
Patient

Therapy

Prognosis

M/65

Prednisone, PPI, antibiotics, 5-ASA, Lactobacillus, and
nutrition nutritional therapy
Prednisone, nutritional therapy, and antacid drugs

Diarrhea, skin hyperpigmentation, atrophic nail remission

F/54
M/54
F/69
F/24
M/62

Prednisone, antibiotics, nutritional therapy, antacid
drugs, and polypectomy
Prednisone, nutritional therapy, and antacid drugs
Albendazole , antibiotics and sulfasalazine
Prednisone, albendazole, antibiotics, sulfasalazine and
polypectomy

Diarrhea, appetite, atrophic nail remission
Gastrointestinal polyps unchanged 1 mo later
Diarrhea, abdominal pain remission
Gastrointestinal polyps unchanged 1 mo later
Diarrhea, skin hyperpigmentation, atrophic nail remission, gastrointestinal
polyps reduced 1 yr later
Diarrhea, appetite remission, atrophic nail, and alopecia aggravated
Diarrhea, atrophic nail and polyps resolved 8 wk later
Prednisone was discontinued after 3 yr, and all symptoms relapsed

5-ASA: 5-aminosalicylic acid.

cases of CCS, 8 were treated with hormonal and nutritional therapy, seven of which showed varying degrees
of improvement[9]. In our six patients, four achieved
general remission after hormonal and nutritional therapy.
However, the symptoms of CCS have different hormonal responses. In our group of patients, diarrhea and
abdominal pain were more easily corrected in five cases,
while the improvement of ectodermal symptoms was
relatively slow. Hormones played a limited role in gastrointestinal tract polyps. Two cases achieved no improvement in polyps after treatment, one became worse, and
one had recurrence after 3 years of full remission. Fossati et al[12] have reported that after 4 years of hormonal
maintenance therapy, one patient had improved clinical
symptoms, including ectodermal changes, but endoscopic
review did not show improvement in polyps. At present,
polyps are mainly subject to endoscopic resection to prevent cancerous development. Treatment is still challenged
by repeated occurrence of CSS. Two of our six patients
experienced recurrence at one-year follow-up. It was reported that immunosuppressants are useful in maintaining remission[3]. However, further clinical observation is
needed.
Salazosulfapyridine and 5-aminosalicylic acid are used
in patients with gastrointestinal symptoms. Nutritional
support, antibiotics, histamine receptor antagonists,
cromolyn sodium and surgery can be used to improve
symptoms such as diarrhea, weight loss, and ectodermal
symptoms[5]. Successful treatment by immunosuppressants for steroid-resistant CCS has also been recently
reported[13].
In conclusion, CCS is a rare disease with major symptoms of gastrointestinal polyps, diarrhea, skin hyperpigmentation, and hair/finger (toe) nail atrophy. Comprehensive treatment led by hormonal therapy can lead to
partial or full remission of clinical symptoms. Long-term
follow-up is necessary for further results.

mon clinical manifestations are diarrhea, gustatory loss,
weight loss, hair loss, nail atrophy, skin hyperpigmentation, edema, anemia, and glossitis[7]. The condition of the
present group of patients was generally consistent with
that reported previously. Goto[6] has divided this disease
into five types according to its onset. Type Ⅰ: diarrhea
as initial symptom (35.4%); Type Ⅱ: abnormal gustatory
sense as initial symptom (40.9%); Type Ⅲ : dominated
by dry mouth (6.4%); Type Ⅳ: initial symptoms include
hair loss and nail atrophy (9.1%); and Type Ⅴ: initial loss
of appetite and general malaise, followed by nail atrophy,
hair loss and abnormal gustatory sense but no diarrhea
(8.2%). In our group of patients, Type Ⅰ dominated,
and other types were relatively rare. One case was Type
Ⅱ, which was mainly characterized by abnormal salt and
sweet taste, accompanied by tongue atrophy.
CCS polyps are distributed through the whole digestive tract, being common in the stomach and colon, less
common in the small intestine and rectum, and uncommon in the esophagus [3]. In most circumstances, the
polyps are found simultaneously in the stomach and intestines. Polyps usually are nodular or irregular in shape,
differently sized, and diffusely distributed. The pathology
of CCS is not specific. There are four histological types:
hyperplastic polyps, tubular adenomas, juvenile polyps,
and inflammatory. The present group of patients met
the characteristics above. Cancer arising from polyps is
an important cause of death, and 12.5% of patients with
polyps develop cancer[8], thus close monitoring or removal of polyps is important.
There were some limitations to our study. It was a
retrospective study. CCS is a rare disease, so there are no
prospective randomized controlled studies. From our
experience and review of the literature, comprehensive
treatment, mainly with glucocorticoids, is the most effective option at present. Currently, comprehensive treatment includes corticosteroids, polyp electrocision, and
enteral/parenteral nutrition, and the recent literature
suggests that it could improve prognosis and quality of
life[4,9-11]. The currently recommended high-dose hormonal therapy (prednisone ≥ 40 mg/d) was initiated[4], with
a treatment course of 6-12 mo, with the longest maintenance period of up to 4 years. In most circumstances,
a slow reduction of dosage is suggested. In 26 Chinese
WCCR|www.wjgnet.com
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Fecal occult blood was positive in all six cases. Serum hemoglobin, potassium,
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three cases.
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Multiple polyps were found in all patients by gastroscopy and colonoscopy, with
only one in the esophagus.
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Histological assessment showed hyperplastic polyps in five cases, tubular adenoma in three, and juvenile polyp in one with chronic inflammation and mucosal
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Core tip: Neurofibromatosis type Ⅰ (NF-1) is one of
the most common single gene disorders known for its
phenotypical presentation with café au lait macules
and neurofibromas. Although every organ system can
be involved, the intra-abdominal manifestation is rare.
To the best of our knowledge, this is the first reported
case of a patient with mesenteric involvement of NF-1
manifesting as a volvulus, underscoring the role of surgery in this heterogeneous disease.
Original sources: Werner TA, Kröpil F, Schoppe MO, Kröpil
P, Knoefel WT, Krieg A. Small bowel volvulus as a complication of von Recklinghausen’s disease: A case report. World J
Gastroenterol 2014; 20(24): 7979-7983 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i24/7979.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i24.7979

Abstract
We report the case of a 25-year-old male with Neurofibromatosis type Ⅰ (NF-1), who presented at the time
of admission with clinical findings of an acute abdomen
caused by a mechanical obstruction. Computerized tomography showed a volvulus of the terminal ileum with
mesenteric swirling as the cause of the patient’s symptoms. Consecutive exploratory laparotomy confirmed
the diagnosis and 70 cm of the small intestine was resected due to an affection of the mesentery by multiple
neurofibromas. The gastrointestinal tract is affected in
approximately 10% of patients with NF-1, however the
mesentery is almost always spared. Here we describe

WCCR|www.wjgnet.com

INTRODUCTION
Neurofibromatosis type Ⅰ (NF-1), also named von
Recklinghausen’s disease after its first describer German
pathologist Friedrich Daniel von Recklinghausen, is a
genetic disorder caused by a mutation of the NF1-gene.
This genetic alteration can either be inherited through an
autosomal dominant lineage, as observed in 50% of the
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cases, or it results through de novo spontaneous mutations
of NF1. Approximately 1 in 3000 persons worldwide is
affected[1]. The mutation results in an inactivation of the
tumor suppressor neurofibromin, which normally functions as a negative regulator of Ras kinase, accelerating
the conversion of activated Ras-GTP to inactivated RasGDP and thereby controlling cellular growth and differentiation[2].
The medical condition of NF-1 is diagnosed according to the National Institutes of Health Consensus Development Conference criteria (Table 1)[3]. The cardinal clinical features are café au lait spots and benign cutaneous
neurofibromas, enabling a visual diagnosis in adulthood.
These clinical findings and phenotypic traits can differ
widely between individuals making it a heterogeneous disease. Other clinical symptoms include axillary or inguinal
freckling, gliomas of the optic nerve, two or more Lisch
nodules of the iris and specific lesions of the skeletal
system, including sphenoid dysplasia and pseudarthrosis,
preferentially affecting the tibia. A first-degree relative
diagnosed with NF-1 is another sign pointing towards the
diagnosis. If two or more of these findings are present
the criteria are fulfilled and the diagnosis established.
Besides the characteristics described above, NF-1 can
affect nearly every organ system and is additionally associated with malignant and benign tumors such as pheochromocytoma and malignant peripheral nerve sheath tumor
(MPNST). The frequency of an intra-abdominal manifestation of the disease varies greatly in the literature, ranging
between 5%-20%. Most of the intra-abdominal findings
are incidental, with only 5% of the affected patients reporting clinical symptoms. Although the vast majority of
patients are asymptomatic, one quarter requires further
surgical intervention in their lifetime, making the intraabdominal manifestation of NF-1 a challenging disease
for both patient and clinician[4].

Table 1 National Institute of Health Consensus Development
[3]
Conference 1988 (modified after )
Diagnostic criteria of NF1
≥ 2 criteria are needed
Six or more café au lait macules
> 5 mm in prepubertal individuals
> 15 mm in postpubertal individuals
Two or more neurofibromas of any type or one plexiform
neurofibroma
Freckling in the axillary or inguinal regions
Optic glioma
Two or more Lisch nodules
A distinctive osseous lesion
Sphenoid dysplasia
Thinning of long bone cortex with or without pseudoarthrosis
A first-degree relative with NF1 by the above criteria
NF-1: Neurofibromatosis type Ⅰ.

A

B

CASE REPORT
A 25-year-old male presented to our department with
worsening abdominal pain, nausea and vomiting for the
past two days. He had a known history of von Recklinghausen’s disease with multiple café au lait spots and
cutaneous neurofibromas as well as axillar and inguinal
freckling. His abdominal condition thus far had been
unremarkable with no prior surgery and no history of
altered bowel habits or abdominal discomfort.
During clinical examination the abdomen appeared
excessively distended with generalized tenderness, but
no signs of muscular guarding or peritonitis. No bowel
sounds were audible. In the ultrasound examination small
collections of free intra-abdominal fluid were seen, together with grossly bloated bowel loops. With the clinical
picture of a mechanical obstruction a computer tomography (CT) was preformed to identify the underlying
pathology. The CT-scan revealed the typical findings of
a mechanical obstruction caused by a volvulus located at
the terminal ileum, showing the characteristic whirlpool-
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Figure 1 Computer tomography imaging. Coronary (A) and transverse
slice (B) of the abdominal computer tomography scan showing the mechanic
obstruction, tumorous mass (filled arrow) and positive whirlpool sign (dotted
arrow).

sign and prestenotic dilation of the small intestine (Figure
1). In addition, a tumorous mass directly adjacent to the
mesenteric root could be identified as the cause of the
volvulus (Figure 1B).
The patient was taken to the operating theatre and
an exploratory laparotomy was performed. The intraoperative findings confirmed the initial diagnosis. In direct
proximity to the volvulus we found a vast nodular tumorous infiltration within the mesenteric fat involving 60-70
cm of the ileum. The tumorous mass was reaching right
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Figure 2 Pathological findings. A: Resected ileal segment exhibiting a mesenteric manifestation of neurofibromatosis; B: Corresponding histological and immunohistochemical findings. HE: Hematoxylin and eosin; EvG: Elastica-van-Gieson; SYN: Synaptophysin.

up to the mesenteric root, rendering the affected bowel
segment completely immobile. Inspection of the entire
abdominal cavity revealed no other tumorous lesions.
After reposition of the volvulus no visual signs of
ischemia were present. However, because of the fixed anchorage of the mesentery and consecutive inflexibility of
the affected small bowel, a segmental resection including
the infiltrated mesentery with end-to-end ileo-ileostomy
was imperative. The postoperative period was uneventful
and the patient was discharged within eight days.
Pathological examination revealed an area measuring 16 cm × 10 cm × 2.5 cm of affected mesenteric fat
exhibiting nodular lesions respecting the organ margins
and without any signs of infiltration of the adjacent serosa and free resection margins (Figure 2A). Histological
findings were consistent with neurofibromatosis showing
spindle cell-like growth patterns and a positive reaction
for S100 but negative reaction for MIB-1 proliferation
WCCR|www.wjgnet.com

marker in the immunohistochemical investigations (Figure 2B). In addition, immunohistochemical staining of
CD34, CD117 and synaptophysin were negative and thus
excluded the differential diagnoses of gastrointestinal
stromal tumor and ganglioneuroma (Figure 2B).
One year after surgery the patient is in a good healthy
condition, showing no signs of post-operative complications. In an ultrasound examination no signs of an intraabdominal recurrence were imminent. In the future
further examinations will be conducted on a regular basis
to ensure an early diagnosis of a relapse or secondary
manifestations of his underlying disease.

DISCUSSION
The abdominal manifestation is present in approximately 10%-20% of the patients with NF-1-associated
neoplasms[5]. They can be grouped into five different
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worsening abdominal pain, nausea and vomiting for the past two days.

categories: neurogenic, neuroendocrine, non-neurogenic,
embryonal and miscellaneous tumours[5]. Previously, for
neurogenic tumors affecting the gastrointestinal tract a
population-based prevalence of 2% has been reported[6].
Neurogenic tumors include localized and plexiform neurofibromas, as well as ganglioneuromas and malignant
peripheral nerve sheath tumour (MPNST). The MPNST
are the most common malignancies associated with NF-1
and arise in 10% from plexiform precursor lesions[2].
Ganglioneuromas on the other hand are benign tumors,
which develop from sympathetic ganglia and are rarely
associated with the intestine and generally found in the
paraspinal region. The neurofibromas originate from
peripheral nerves or the myenteric plexus, consisting of
Schwann cells, fibroblasts and a myxoid matrix[1,7]. They
are mostly found in the upper gastrointestinal tract, affecting the jejunum or the stomach. Their isolated localization at the ileal mesentery is extremely rare[8].
Most of these tumours are asymptomatic and are
often found incidentally. However, when they increase in
size, they can cause a myriad of non-specific signs and
symptoms, with the most common being altered bowel
habits, abdominal pain, chronic anemia due to occult
bleeding or a palpable mass especially in younger patients[9]. Although complications caused by an obstructive
tumor growth have been reported, particularly for intestinal wall associated neurofibromas, to our knowledge,
this is the first report of mesenteric neurofibromatosis
manifesting as a volvulus.
A preoperative CT-scan is a helpful diagnostic tool for
an adequate assessment of the intra-abdominal pathology
in patients with NF-1. Neurofibromas typically appear as
smooth, nodular structures within the organ margins[5].
The imaging characteristics alone though are not specific
enough to differentiate between a benign tumorous lesion and a malignant mass[10].
Surgery is a first line treatment in the management
of complicated neurofibromatosis. Although surgery is
not curative, it can reduce pain, enable normal bowel passage and prevent possible malignant transformation of
plexiform neurofibromas to the MPNST, if the lesion is
fully resected[5]. The plexiform neurofibromas are often
demanding in their removal and a complete resection is
sometimes not achievable, particularly if vital structures
are involved and the growth is advanced[7].
In conclusion, NF-1 is a disease with many presentations, ranging widely in severity and location of manifestation. Since no definitive therapy exists, the prevention
and treatment of its complications is the primary task for
both patient and the clinical team. Here we report the
first case of a patient with mesenteric involvement of
NF-1 manifesting as a volvulus. Although surgery cannot
cure NF-1, it most commonly remains the sole option in
acute complications of this multiorganic disease.

Clinical diagnosis

Excessively distended abdomen with generalized tenderness in the absence of
bowel sounds.

Differential diagnosis

Constipation, intraabdominal adhesions, tumorous mass e.g., gastrointestinal
stromal tumor, malignant peripheral nerve sheath tumor, appendicitis, inflammatory bowel disease.

Laboratory diagnosis

WBC 13.50 × 109/L; HGB 10.20 gm/dL; CRP 15.6 mg/dL, metabolic panel and
liver function test were within normal limits.

Imaging diagnosis

CT-scan showed a mechanical obstruction caused by a volvulus located at the
terminal ileum, displaying the characteristic whirlpool-sign and prestenotic dilation of the small intestine as well as a tumorous mass directly adjacent to the
mesenteric root.

Pathological diagnosis

Histological investigations of the tumor were consistent with neurofibromatosis
showing spindle cell-like growth patterns and a positive reaction for S100 but
negative reaction for MIB-1 proliferation marker in the immunohistochemical
analysis as well as negative staining-results for CD34, CD117 and synaptophysin.

Treatment

After exploratory laparotomy a segmental resection including the infiltrated
mesentery with end-to-end ileo-ileostomy was performed.

Related reports

The intra-abdominal manifestation of Neurofibromatosis type Ⅰ (NF-1) is rare
and normally presents itself with non-specific signs and symptoms like altered
bowel habits, abdominal pain, chronic anemia due to occult bleeding or a palpable mass.

Term explanation

Immunohistochemistry is a laboratory method to detect proteins in tissue specimens using antigen-specific antibodies.

Experiences and lessons

Mesenteric involvement in Neurofibromatosis type Ⅰ is extremely rare but can
lead to life threatening complications that demand urgent and decisive treatment.

Peer review

This case report presents a rare abdominal complication of NF-1 (small bowel
volvulus because of mesenteric neurofibromatosis) and reviews the manifestations, diagnosis and treatment of the disease. It is a good review of a rare complication.
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GASTROINTESTINAL DISEASES
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Hirotoshi Kobayashi, Akifumi Kikuchi, Satoshi Okazaki, Megumi Ishiguro, Toshiaki Ishikawa, Satoru Iida,
Hiroyuki Uetake, Kenichi Sugihara
Anastomotic leak; Colorectal surgery; Double stapling
technique

Hirotoshi Kobayashi, Center for Minimally Invasive Surgery,
Tokyo Medical and Dental University, Tokyo 113-8519, Japan
Akifumi Kikuchi, Satoshi Okazaki, Toshiaki Ishikawa, Satoru Iida, Kenichi Sugihara, Department of Surgical Oncology,
Graduate School, Tokyo Medical and Dental University, Tokyo
113-8519, Japan
Megumi Ishiguro, Hiroyuki Uetake, Department of Translational Oncology, Graduate School, Tokyo Medical and Dental
University, Tokyo 113-8519, Japan
Author contributions: Kobayashi H designed research; Kikuchi
A, Okazaki S, Ishiguro M, Ishikawa T, Iida S and Uetake H collected data; and Kobayashi H and Sugihara K wrote the paper.
Correspondence to: Hirotoshi Kobayashi, MD, Associate
Professor, Center for Minimally Invasive Surgery, Tokyo Medical and Dental University, 1-5-45 Yushima, Bunkyo-ku, Tokyo
113-8519, Japan. h-kobayashi.srg2@tmd.ac.jp
Telephone: +81-3-38136111 Fax: +81-3-58030139
Received: December 16, 2013 Revised: February 14, 2014
Accepted: March 8, 2014
Published online: February 8, 2015

Core tip: Standard treatments for anastomotic leak
after colorectal surgery are total parenteral nutrition
or temporary ileostomy. The over-the-scope-clipping
(OTSC) system was originally developed to treat intestinal perforation or to close the tissue after natural orifice
transluminal endoscopic surgery. The OTSC system can
be a potential option in the management of anastomotic leaks after colorectal surgery to avoid ileostomy.
Original sources: Kobayashi H, Kikuchi A, Okazaki S, Ishiguro M,
Ishikawa T, Iida S, Uetake H, Sugihara K. Over-the-scope-clipping
system for anastomotic leak after colorectal surgery: Report of two
cases. World J Gastroenterol 2014; 20(24): 7984-7987 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i24/7984.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i24.7984

Abstract

INTRODUCTION

An anastomotic leak is one of the major complications
following colorectal surgery. Standard treatments for
anastomotic leak are total parenteral nutrition or temporary ileostomy. The over-the-scope-clipping (OTSC)
system was originally developed to treat intestinal perforation or to close the tissue after natural orifice transluminal endoscopic surgery. Two cases of successful
management of an anastomotic leak after colorectal surgery using the OTSC system are reported. One patient
avoided a temporary ileostomy. In the other, hospitalization was shortened by the use of the OTSC system. The
OTSC system can be a potential option in the management of anastomotic leaks after colorectal surgery.

Colorectal cancer is one of the malignant tumors that is
increasing in Japan[1,2]. Curative resection with lymphadenectomy is a standard treatment for colorectal cancer[3].
An anastomotic leak is one of the major complications
after colorectal anastomosis, which is more common in
low anterior resection than other colonic anastomoses.
Standard treatments for an anastomotic leak are total parenteral nutrition or temporary ileostomy.
The over-the-scope-clipping (OTSC) system was
made of super-elastic Nitinol and a tissue-approximating
double-jaw endoscopic grasper. It was originally developed for closing the gastrointestinal perforation or the
orifice in natural orifice transluminal endoscopic surger[4,5]. The OTSC system consists of an applicator cap
with a mounted OTSC clip, thread, thread retriever and
a handwheel for clip release. The clip is released as the

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Anastomosis after low anterior resection. A: Colonoscopy shows breakdown at the anastomotic ring; B: Breakdown site has been closed by the over-thescope-clipping system.

A

B

C

Figure 2 Contrast radiography after low anterior resection. A: Large abscess is seen outside the bowel; B: Breakdown site has been closed by the over-thescope-clipping (OTSC) system; C: Abscess has shrunk two days after closure by the OTSC system.

of the abscess cavity was started from the 7th postoperative day, the abscess cavity was not improved. Closure of
the breakdown site by the OTSC system was performed
on the 22nd postoperative day (Figure 1). Contrast radiography through the drain two days after the OTSC system
procedure demonstrated marked shrinkage of the abscess
cavity (Figure 2). The drain was removed three days after
the OTSC system procedure, and she was discharged
from the hospital four days after the OTSC system procedure.

target bowel wall is suctioned or anchored.
Two patients for whom the OTSC system was useful
in the management of an anastomotic leak after colorectal surgery are reported.

CASE REPORT
Case 1
A 58-year-old female with diabetes mellitus was admitted
due to weight loss. Clinical examinations disclosed large
rectal cancer with bilateral hydronephrosis and paraaortic
lymph node metastases. After placing bilateral ureteral
stents and creating a transverse colostomy, systemic chemotherapy was started.
After six courses of modified FOLFOX 6 plus panitumumab and three courses without oxaliplatin because
of peripheral neuropathy, CT showed a partial response,
and low anterior resection with D3 lymph node dissection was performed. The distance from anal verge to
the anastomosis was 7 cm. The stoma of the transverse
colon was not closed because she had a high risk of
anastomotic leak caused by the diabetes mellitus and her
condition after cytotoxic chemotherapy.
An anastomotic leak developed on the 5th postoperative day. Since she had the stoma of the transverse colon,
conservative therapy was continued. Although irrigation

WCCR|www.wjgnet.com

Case 2
A 50-year-old woman with sigmoid colon cancer of
T3N0M0 was referred to our hospital. She underwent
laparoscopic sigmoidectomy with D3 lymph node dissection, and the anastomosis was created by the double
stapling technique. The distance from anal verge to anastomosis was 12 cm. On the 7th postoperative day, a diatrizoate meglumine enema examination that was performed
due to fever revealed a minor anastomotic leak (Figure
3). At that time, she had already started food intake, and
the drain had been removed. Since she did not have any
abdominal symptoms, conservative treatment with total
parenteral nutrition was chosen, and she had neither abdominal symptoms nor fever. After restarting oral food
intake on the 27th postoperative day, fever developed,
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A

B

Figure 3 Contrast radiography after sigmoidectomy. A minor leak is shown.

and total parenteral nutrition was continued again until
food intake was restarted on the 35th postoperative day.
However, she developed fever again. Closure of the anastomotic leak using the OTSC system was tried on the 37th
postoperative day (Figure 4). She successfully restarted
oral food intake on the 45th postoperative day and was
discharged on the 51st postoperative day.

DISCUSSION
When patients after colorectal surgery develop an anastomotic leak, it is common to perform total parenteral nutrition or temporary ileostomy. The irrigation of the abscess
cavity through the drain was performed, because the drain
had been inserted in the first patient. Since the abscess
cavity was not improved despite two weeks’ lavage, closure of the anastomotic leak using the OTSC system was
attempted. After this procedure, the abscess cavity shrank
remarkably. One of the reasons for the delay in the improvement of the abscess cavity in this patient would be
her post cytotoxic chemotherapy condition. The OTSC
system procedure for closure of the anastomotic leak may
be useful in patients after chemotherapy.
In the second patient, conservative therapy was chosen
because of the minor leak and the absence of abdominal
pain. However, she developed fever after restarting oral
food intake. Successful closure of the anastomotic leak
was achieved using the OTSC system. The problem in this
patient was removal of the drain. At first, the patient had
a good postoperative course, and the drain was removed
after oral food intake was started. However, an abdominal
abscess around the anastomosis was detected by CT after
drain removal. One of the reasons for the delay in the
improvement of the anastomotic leak might have been
the removal of the drain. When we perform colonoscopy
in patients with an anastomotic leak, air and water may be
diffused into the abdomen, especially in patients without a
drain. Therefore, the insufflation should be minimal, and
carbon dioxide should be used.
Weiland et al[6] reported in their review that the success rate of the OTSC system procedure was 84.6%.
However, the usefulness of the OTSC system for an
anastomotic leak following colorectal surgery has not

WCCR|www.wjgnet.com

Figure 4 Anastomosis after sigmoidectomy. A: Colonoscopy shows a reddened area at the anastomosis; B: Reddened area has been closed by the
over-the-scope-clipping system.

been reported, except for the report of Arezzo et al[7]. In
their study, the OTSC system was applied in 14 patients
with anastomotic leaks following colorectal surgery.
Of the 14 patients, eight were acute cases and six were
chronic. Their indications for use of the OTSC system
for the closure of anastomotic leaks were size of breakdown less than 15 mm in diameter, no abscess outside
the bowel, and no bowel obstruction. In our experience,
however, even with an abscess in the abdomen, closure
of the breakdown site using the OTSC system may be
possible when a drain is inserted appropriately.
The OTSC system may have cost benefit compared
with temporary ileostomy. When the patient with anastomotic leak after colorectal surgery undergoes temporary
ileostomy, the expenses of stoma apparatus and stoma
closure must be paid. The OTSC system may reduce the
medical expenses in patients with anastomotic leak after
colorectal surgery. On the other hand, there is a possibility of complications during the procedure of the OTSC
such as perforation and mucosal laceration, because the
tissue is friable under the inflammation. However, the
advantage of OTSC system is full thickness wall closure.
These issues should be clarified in the future.
Two patients in whom an anastomotic leak after
colorectal surgery was successfully managed by closure
using the OTSC system were described. The OTSC
system was useful in shortening the hospital stay and in
avoiding a temporary ileostomy. It is important to accumulate experience regarding the usefulness of the OTSC
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system in patients with an anastomotic leak after colorectal surgery.

2

COMMENTS
COMMENTS
Case characteristics

3

Two patients with anastomotic leak after colorectal surgery were treated with
the over-the-scope-clipping (OTSC) system to avoid temporary ileostomy.

Clinical diagnosis

Anastomotic leak after colorectal surgery.

Differential diagnosis

In these cases, no differential diagnosis was made.

Laboratory diagnosis

Blood tests were within normal limits.

Imaging diagnosis

4

Treatment

5

Contrast radiography showed leak after double stapling technique.
Pathological diagnosis
Both patients had colorectal adenocarcinoma before surgery.
The patients were treated with the OTSC system.

Experiences and lessons

The OTSC system can be a potential option in the management of anastomotic
leaks after colorectal surgery.

Peer review
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Key words: Over-the-scope-clip; Over-the-scope-clip
system; Enterocutaneous fistula; Colon; Buried bumper; Percutaneous endoscopic gastrostomy; Complication; Migration
Core tip: We present a case of buried bumper syndrome with percutaneous endoscopic gastrostomy tube
migration into the transverse colon that was treated
endoscopically using the over-the-scope-clip (OTSC)
system for closure. OTSC is a new endoscopic device
for treatment of bleeding, perforations, leaks and fistulae in the gastrointestinal tract.
Original sources: Bertolini R, Meyenberger C, Sulz MC. First
report of colonoscopic closure of a gastrocolocutaneous PEG migration with over-the-scope-clip-system. World J Gastroenterol
2014; 20(32): 11439-11442 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i32/11439.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i32.11439

Abstract
Percutaneous endoscopic gastrostomy (PEG) is a common practice for long-term nutrition of patients who
are unable to take oral food. We report of an 85-year
old man with a history of recurrent larynx carcinoma
and hemicolectomy many years ago due to unknown
reason. Laryngectomy was indicated. Preoperatively a
PEG was inserted endoscopically after an abdominal ultrasonography without abnormal findings. Few months
after PEG insertion, the patient was evaluated for diarrhea and insufficient feeding without signs of infection
or peritonism. An upper endoscopy and computed tomography scan confirmed a buried bumper syndrome
with migration of the PEG tube into the colon as a rare
complication. He underwent successful colonoscopic removal of the internal bumper and closure of the colonic
orifice of the fistula with the over-the-scope-clip system
(OTSC). OTSC is an endoscopic device for treatment of
bleeding, perforation, leak and fistula in the gastrointestinal tract. To the best of our knowledge, this is the
first report of the use of OTSC for colonoscopic closure
of a gastrocolocutaneous fistula due to a buried bumper syndrome with transcolonic PEG tube migration.

WCCR|www.wjgnet.com

INTRODUCTION
Percutaneous endoscopic gastrostomy (PEG) tubes are
widely used for long-term enteral nutrition for patients
who are unable to take oral food, e.g., after head and neck
surgery. PEG tube insertion is associated with some potential complications although it is generally considered
to be safe[1].
The over-the-scope-clip (OTSC) system (Ovesco Endoscopy AG, Tübingen, Germany) is a new endoscopic
device suitable to close perforations[2,3], post-surgical
fistulae[3,4] or resection of submucosal tumors[5]. It can
also be used as hemostatic tool in gastrointestinal bleeding[6] and for esophageal stent fixation[5]. To the best of
our knowledge, in literature there are only case reports or
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Figure 1 Computed tomography of the abdomen confirmed a buried bumper syndrome with displacement of the internal bumper (short arrow) into
the transverse colon (long arrow).

Figure 3 Removal of the internal bumper with a polypectomy snare.

Figure 4 Over-the-scope-clip system device (arrow) is being deployed on
top of the fistula.

Figure 2 Colonoscopy also revealed the internal bumper (arrow) in the
transverse colon. The fistula (arrowhead) measured 3-4 mm in diameter.

radiograph and an ultrasonography of the abdomen were
normal. In order to prevent recurrent regurgitation two
weeks after insertion, a jejunal extension was performed
endoscopically, the internal bumper was still correctly
placed. Five months later, again putrid leakage beside the
PEG tube was observed and it was difficult to flush the
gastric port whereas the jejunal port worked properly.
Initially the tube could be moved toughly, but then easily,
possibly due to a beginning buried bumper syndrome.
Ten months after PEG tube insertion the patient was reevaluated for therapy-refractory diarrhea and insufficient
feeding. The upper endoscopy revealed a buried bumper
syndrome. The internal bumper was covered with scarf
tissue, only a small fistula was present. We carefully inserted an atraumatic guide wire into the gastrostomy tube
without resistance, but it was not endoscopically visible.
Computed tomography confirmed a buried bumper syndrome with displacement of the internal bumper into the
transverse colon (Figure 1). A colonoscopy also revealed
the internal bumper in the transverse colon, the colocutaneous fistula measured about 3-4 mm in diameter (Figure
2). The internal bumper was removed with a polypectomy snare (Figure 3). A 1TQ-160 gastroscope (Olympus,
Tokyo, Japan) was re-inserted with the mounted and
loaded OTSC device (size 12/6 mm type a 10 mm), that
was released under suction (Figures 4 and 5). Despite air
insufflation no air leaked through the skin. The patient

small case series regarding the efficacy and safety[2-8], so
far randomized controlled trials are not available.
A rare complication of PEG insertion is a secondary
PEG migration from the stomach into the colon[1,9,10]. In
our case the migrated PEG was removed via colonoscopy and the fistula was closed with an OTSC.

CASE REPORT
An 85-year-old man was hospitalized with a recurrent
larynx carcinoma and pharyngotracheal fistula after
radiotherapy and laser cordectomy. Laryngectomy was
indicated. To avoid oral intake, a PEG was planned
after an abdominal ultrasonography without abnormal
findings. The patient had undergone a laparotomy with
right-sided hemicolectomy many years ago. Based on the
available records we could not find out the reason for
that hemicolectomy.
The endoscopic transillumination prior to gastric
puncture was not easy to perform. A PEG tube (15
Charrière; Fresenius Kabi Deutschland GmbH, Bad
Homburg, Germany) was inserted and the internal bumper placement could be confirmed endoscopically. After
one week, peristomal putrid leakage as well as limited in
and out movement was reported. The clinical examination revealed neither signs of peritonism nor relevant
local infection. The tube could be flushed easily. A plain
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our case, we performed a pre-interventional abdominal
ultrasonography, but this imaging modality is not adequately suitable to detect a colonic interposition. The
most important issue is that gastric insufflation and transillumination should be adequate. In this case, transillumination was difficult to obtain. Furthermore, an abdominal
fingerprint impression should indent the gastric wall, and
a sudden escape of gas or stool using a pilot needle not
visible endoscopically indicates the puncture of another
structure[1]. Tominaga et al[9] recommend the use of a
colonoscope to facilitate the colonic displacement after
abdominal surgery.
In conclusion, we report the first use of OTSC for
colonoscopic closure of a gastrocolocutaneous fistula
due to a buried bumper syndrome with transcolonic PEG
tube migration.

Figure 5 Deployed over-the-scope-clip system device in transcolonic fistula.

underwent a new PEG and continued PEG feeding. Diarrhea stopped.

COMMENTS
COMMENTS
DISCUSSION

Case characteristics

An 85-year-old man with a history of percutaneous endoscopic gastrostomy
few months ago and right-sided hemicolectomy many years ago presented with
diarrhea and insufficient feeding.

The OTSC system shows a great variety of treatment options in the upper and lower GI tract. OTSC application
within the colon has been described as successful tool to
close anastomotic dehiscence, post-surgical fistulae[4], colovesicular fistulae with diverticulosis, colocutaneous fistulae[2], endoscopic R1 resection of a adenocarcinoma of the
sigma[3], perforation after polypectomy[6], endoscopic submucosal dissection[7] as well as acute perforation with gastrointestinal bleeding of the colonic wall one day after PEG[3].
To the best of our knowledge, this is the first report
of the use of OTSC for colonoscopic closure of a gastrocolocutaneous fistula due to a buried bumper syndrome
with transcolonic PEG tube migration. We decided to
close the colonic fistula orifice after colonoscopic removal
of the PEG tube because the colonic fistula orifice was
greater than the gastric one and the tissue of the colonic
wall was easy to suck. Recently, Murino et al[11] also reported a case of gastrocolic fistula secondary to transcolonic
PEG tube migration. However, they used the OTSC to
close the gastric orifice. Mönkemüller et al[12] successfully
closed a gastrocolic fistula in a severely malnourished patient with an OTSC application at the gastrojejunal anastomosis after Billroth Ⅱ.
After abdominal surgery, in our case laparotomy and
right-sided hemicolectomy, the transverse colon can be
displaced over the anterior gastric wall. In those settings,
the colon can be injured and a gastrocolocutaneous fistula can occur during PEG placement. This potential
complication of PEG tube insertion is very rare[1,9,10].
Transcolonic displacement of the PEG tube can present
with diarrhea, fecal discharge or rarely without symptoms. Some patients need surgery due to peritonitis or
abdominal sepsis[13]. However, a conservative procedure
by removal of the tube or colonoscopic clip application
can also be successful[14,15].
Some important issues need to be addressed to prevent this complication. Pre- and peri-interventional imaging examinations are essential for adequate prevention. In
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Clinical diagnosis

Neither signs of peritonism nor fever.

Differential diagnosis

Infection, colitis, malabsorption syndrome, percutaneous endoscopic gastrostomy (PEG) migration, perforation.

Laboratory diagnosis

Hemoglobin 100 g/L, white blood cell 5 g/L, C-reactive protein 53 mg/L.

Imaging diagnosis

Computed tomography confirmed buried bumper syndrome with displacement,
localizing the position of the internal bumper in the transverse colon. No free
fluid collection or gas intraabdominal.

Endoscopic diagnosis

Colonoscopy revealed the internal bumper within the transverse colon.

Treatment

The PEG tube was removed with a polypectomy snare and the gastrocolocutaneus fistula was closed colonoscopically with an over-the-scope-clip (OVESCO
Endoscopy AG, Tübingen, Germany).

Related reports

Over-the-scope-clip is a new endoscopic device for closure of lesions in the GI
tract.

Experiences and lessons

This report used the over-the-scope-clip system for colonoscopic treatment of
a gastrocolocutaneous fistula in a patient with buried bumper syndrome and
secondary PEG migration. Important issues are discussed to prevent this very
rare complication of PEG tube insertion.

Peer review

This is an interesting case report that support the utilization of over-the-scopeclip system (OTSC) device for coloscopic closure of a gastrocolocutaneous
fistula due to a buried bumper syndrome with transcolonic PEG tube migration.
In my opinion this is a very original and useful application of OTSC device.
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Core tip: We present a summary of the most important
clinical points in four clinical cases of intestinal pseudoobstruction secondary to systemic lupus erythematosus using a suggested approach in order to reach a
prompt diagnosis due to this pathology presenting a
picture of acute abdomen. It is a case series of Mexican patients and, to the best of our knowledge in this
particular presentation, is the first report in the international medical literature.
Original sources: García López CA, Laredo-Sánchez F, MalagónRangel J, Flores-Padilla MG, Nellen-Hummel H. Intestinal
pseudo-obstruction in patients with systemic lupus erythematosus: A real diagnostic challenge. World J Gastroenterol 2014;
20(32): 11443-11450 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i32/11443.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i32.11443

Abstract
Intestinal pseudo-obstruction secondary to systemic lupus erythematosus (SLE) is a rare syndrome described
in recent decades. There are slightly over 30 published
cases in the English language literature, primarily associated with renal and hematological disease activity. Its
presentation and evolution are a diagnostic challenge
for the clinician. We present four cases of intestinal
pseudo-obstruction due to lupus in young Mexican females. One patient had a previous diagnosis of SLE and
all presented with a urinary tract infection of varying
degrees of severity during their evolution. We consider
that recognition of the disease is of vital importance
because it allows for establishing appropriate management, leading to a better prognosis and avoiding unnecessary surgery and complications.

INTRODUCTION
Systemic lupus erythematosus (SLE) is a disease caused
by an aberrant immune response[1]. Its manifestations
range from positive serology to one (or multiple) organ
dysfunction and even death. Its course is unpredictable
and involves periods of remissions and relapses[1-3]. Gastrointestinal (GI) manifestations may occur in up to 50%
of patients with SLE[4,5] with the majority being mild,
such as secondary effects to medication[6-8]. However, the
clinical spectrum reported in the literature shows that
presentations are usually associated with activity at another level[4,5,8-10] and can be aggressive, placing the life of
the patient at risk[4,5,10]. Intestinal pseudo-obstruction is
characterized by an ineffective propulsion of the intestine
without obvious mechanical cause[6,10,11]. Its association
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CASE REPORT

Table 1 Characteristics of patients with intestinal pseudoobstruction due to systemic lupus erythematosus at the time
of diagnosis
Case 1

Case 2

Case 3

Case 1
We present the case of a 27-year-old female. During the
previous 8 mo the patient had intermittent episodes of
abdominal pain and oral intolerance with a 10-kg weight
loss. She was operated on during two occasions due to
acute abdomen, without revealing any abnormalities. Prior to admission she had dysphagia to solid foods, dysuria
and urinary incontinence, malar erythema, edema of the
lower extremities and pleural effusion. Laboratory tests
showed hyperazotemia, proteinuria (up to 21 g/24 h), hemolytic anemia [Hb 8 g/dL, lactate dehydrogenase (LDH)
785 mg/dL, indirect bilirubin 0.83 mg/dL, schistocytes
in blood peripheral smear, positive direct Coombs], low
complement, positive antinuclear antibodies, anti-DNA,
anti-SM and anti-Ro (Table 1). Therefore, a diagnosis of
SLE was concluded. According to imaging studies, the
patient was diagnosed with intestinal pseudo-obstruction
with dilatation of the pyelocalyceal systems, ureterohydronephrosis and emphysematous pyelonephritis (Figure
1). Panendoscopy was performed with report of esophagitis with esophageal hypomotility. Colovesical fistula was
ruled out by colonoscopy and urethrocystography. The
patient developed amaurosis fugax and seizures classified as central nervous system activity after resonance
angiography, lumbar puncture and cerebral perfusion
scan. E. coli was isolated from the urine culture with >
100000 colony-forming units (CFU). The patient developed sepsis (positive blood cultures for E. coli) and was
given imipenem, amikacin and levofloxacin for a total of
35 d. Abdominal pain persisted along with radiographic
manifestations of intestinal pseudo-obstruction. After
ruling out other causes, it was decided that the clinical
picture of pseudo-obstruction was secondary to SLE.
Steroids were initiated for 5 d (methylprednisolone 1000
mg/d) and then oral prednisone with a reduction scheme,
prokinetics (erythromycin) and total parenteral nutrition
were administered. There was partial improvement in
the clinical picture but without any resolution. After this
first regimen, the SLE disease activity index (SLEDAI)
was calculated to be 24 points. There was persistence
of growth in the cultures. It was decided to administer
human immunoglobulin Ⅳ at a dose of 2 g/kg weight
divided into 5 d (400 mg/kg per day), after which the
complement levels increased, inflammatory markers and
proteinuria decreased, hemoglobin increased, and microorganisms were eradicated. Intestinal motility was finally
increased, with total resolution of the GI disorder. The
patient was discharged from the hospital and continued
with outpatient management with mycophenolate mofetil
and oral prednisone without presenting new events of
GI relapse to date.

Case 4

General information
Age (yr)
27
23
25
37
Time of diagnosis of SLE
0 mo/yr 0 mo/yr 0 mo/yr 12 yr
SLEDAI
27
11
15
10
Clinical signs and symptoms
Weight loss (kg)
10
15
8
NR
Seizures/amaurosis
+
Fever
+
+
+
+
Serositis (pleural effusion)
+
+
+
+
Ascites
+
Dysuria
+
+
+
Sepsis
+
+
Paraclinical tests
Uretero-hydronephrosis (CT)
+
+
+
+
Esophagitis (endoscopy)
+
+
NR
NR
Hypomotility (manometry)
+
+
NR
NR
Laboratory tests
ANA (IU/mL)
2
1.1
3.4
NR
Anti-ds-DNA (IU/mL)
29
34
40
NR
C3 (mg/dL)
36
40
44
36
C4 (mg/dL)
6
3
7
8
Anti-SM (IU/mL)
> 100
NR
NR
NR
Anti-Ro
+
+
Hemolytic anemia
+
+
+
+
Leucopenia/lymphopenia
+
+
+
+
High CRP
+
+
+
+
Proteinuria (g/24 h)
1.8 to 21 3 to 10.76
10
ESCKD
Blood culture
E. coli
E. coli
Urine culture
E. coli/PA
E. coli
E. coli
E. coli
Treatment
Methylprednisolone pulse
+
+
+
NU
Ⅳ IgG
+
+
NU
NU
Cyclophosphamide
NU
NU
+
NU
Oral prednisolone
+
+
+
+
Prokinetics
+
+
+
+
Antibiotics
+
+
+
+
Others
Total parenteral nutrition
+
+
+
Surgery prior to diagnosis
+
+
+
+
+: Positive; -: Negative; SLE: Systemic lupus erythematosus; NU: Not used;
NR: Not reported/not realized; ESCKD: End-stage chronic kidney disease;
CRP: C-reactive protein; ACR: American College of Rheumatology;
CT: Computed tomography; ANA: Antinuclear antibodies (normal,
nondetectable); anti-dsSNA: Double-stranded DNA (positives: > 25 IU/
mL); C3: C3 Complement (90-189 mg/dL); C4: C4 Complement (10-40 mg/
dL); LDH: Lactate dehydrogenase; E. coli: Escherichia coli; PA: Pseudomonas
aeruginosa; anti-SM: Anti-smith antibodies; Ro: Anti-Ro antibodies;
SLEDAI: Systemic lupus erythematosus disease activity index; Ⅳ IgG:
Intravenous human immunoglobulin; IU: International units.

with SLE is described infrequently. The significance lies
in that a large percentage of these patients can initially
present the condition together with activity at the renal,
hematological and neurological levels[7,11-18]. The most frequently described treatment is based on corticosteroids
or immunosuppressants. We describe four cases of intestinal pseudo-obstruction in patients with SLE associated
with severe infections, with an emphasis on the fact that
diagnostic delay modifies the course of the disease and
may cause the patient to be subjected to surgical procedures that are not definitive and complicate the evolution.
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Case 2
We present the case of a 23-year-old female with a history of left optical neuritis associated with generalized
erythema for 3 years. It was treated as multiple sclerosis

920

February 8, 2015|Second Edition|

García López CA et al . Intestinal pseudo-obstruction in systemic lupus erythematosus

A

B

C

Figure 1 Imaging studies of intestinal pseudo-obstruction in lupus. A: Represents the images where signs such as distention of the small bowel loops and air
fluid levels are visible and edema of the wall labeled with stars known as target lesion; B: Shows the ureterohydronephrosis with labeled arrows (in this case bilateral),
which is an accompanying frequent finding; C: Represents the image of intestinal visceromegaly.

and urticarial vasculitis and managed with β-interferon
and topical steroids. The patient was admitted to the
hospital with generalized abdominal pain, vomiting and
oral intake intolerance. She was diagnosed with acute
abdomen and received two surgical interventions with
findings of only ascites and splenomegaly. Three months
afterwards she was readmitted with similar complaints, as
well as findings of dysphagia, dysuria and a weight loss
of 15 kg. ANA and anti-DNA titers were obtained with
positive results, and she also had leucopenia, lymphopenia, proteinuria (up to 10.76 g/24 h), hemolytic anemia
(8 g/dL, LDH 840 mg/dL, direct Coombs positive 1:6,
schistocytes in FSP) and low complement (Table 1), and
urinary tract infection with urine culture isolating 100000
CFU of E. coli. An abdominal X-ray scan reported images characteristic of intestinal obstruction, ruling out
a mechanical cause (Figure 1). The patient subsequently
underwent panendoscopy with manometry with reports
of incompetence of the gastroesophageal junction and
esophageal and duodenal hypomotility. Metabolic causes
for ileus were ruled out. The patient continued with the
same symptomatology with the suspected diagnosis of
SLE with GI involvement. She was managed with methylprednisolone boluses at 1000 mg/d for 3 d and broad
spectrum antibiotics, obtaining partial improvement of
the GI symptoms. However, she developed severe sepsis
(blood cultures positive for E. coli). Based on information
of activity (SLEDAI 11) and sepsis it was decided to administer human immunoglobulin Ⅳ at a dose of 2 g/kg
per total dose (400 mg/kg per day), after which the cell
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counts normalized, proteinuria, ANA and anti-DNAs decreased, cultures became negative and there was improvement in intestinal transit. The patient was discharged
from the service, continuing on oral steroids and monthly
cyclophosphamide without severe GI symptoms.
Case 3
We present the case of a 25-year-old female with a history of photosensitive malar erythema and intermittent
symmetrical polyarthritis. Diarrhea, abdominal pain and
vomiting had a 1-mo evolution and the patient was being managed conservatively. One week after discharge,
the patient again presented with abdominal pain, vomiting, dysphagia to solids, diarrhea and fever. She arrived
at the hospital where she was admitted and surgically
intervened due to suspicion of acute appendicitis with
insidious progression. During hospitalization she developed hypertension, edema of the lower extremities, acute
renal failure and radiological picture of intestinal pseudoobstruction (Figure 1). Hypokalemia was documented (2.9
mmol/L) and corrected. There were hemolytic anemia
(direct Coombs positive 1:8, elevated LDH 479 mg/dL,
schistocytes in FSP), leukopenia with lymphopenia, elevated anti-dsDNA, ANA antibodies, low complement,
and proteinuria (10 g/24 h) as well as E. coli infection in
the urine culture (> 100000 CFU). With the criteria mentioned, a diagnosis of active SLE was made (SLEDAI
18). Management with parenteral hydration was begun
along with replacement of electrolytes and broad spectrum antibiotics, without improvement being noted. She
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for making the diagnosis[11]. Because this disease has an
inflammatory basis, it could affect any organ[1], which
includes the GI tract and other related organs (the
pancreas, liver, gallbladder, and pancreatic and biliary
ducts)[4,5,8,10]. Intestinal pseudo-obstruction may be the
initial manifestation in association with other organs, presenting in this manner in up to 50% of the cases[10-18] and
representing a diagnostic challenge for the clinician as
well as for the surgeon[13]. It is a serious disease that may
compromise the life of the patient when not detected
in a timely manner[5]. Patients may present symptoms
of recurrent abdominal pain associated with bloating,
nausea, vomiting and intolerance to oral feeding, noting
that symptoms may precede the diagnosis of lupus from
11 to 66 d and even up to 2 years[5,11]. There are approximately 32 cases published in the English literature[10-18]
of patients who have presented intestinal pseudoobstruction secondary to SLE, the majority being female
and of Asian origin. Medina et al[21] published a series of
cases of acute abdomen in Mexican patients with lupus;
however, emphasis was principally placed on the surgical findings where the suspicion was intestinal vasculitis
and acute abdomen. The majority of the cases reported
in the literature are young females, half of whom had a
prior diagnosis of SLE[11-17] and who presented with a
subacute progression of the GI symptoms associated, for
the most part, with renal, hematological and generalized
symptoms. In agreement with this information, our small
sample shows the same described pattern (Table 1); 75%
of the patients did not have a prior diagnosis of SLE but
had renal and hematological alterations, ureterohydronephrosis, and serositis associated with an intestinal picture.
They were subjected to laparotomy during more than
one occasion because of suspected surgical abdomen
pathology, without revealing the cause of the symptoms.
In our case 4, the patient had a prior diagnosis of SLE
and had a poor evolution, developing end-stage chronic
renal disease requiring hemodialysis. Her history was notable for recurrent bouts of diarrhea and abdominal pain
for 3 years, which would suggest a chronic course of the
disease. It was not previously suspected that the symptoms may have been related with her baseline disease;
therefore, directed treatment was not tested. During her
latest hospitalization, steroid doses were increased with
the goal of decreasing other signs and partially improved
intestinal transit and feeding tolerance. Despite this, the
patient continued with similar symptoms during her subsequent hospital admissions. This progression agrees with
cases described by other authors, opening the possibility
that the recurrence - and not the detection or early treatment - could condition a chronic type characterized by
poor response to treatment and generalized dysfunction
of the intestinal motility. These cases are described as
generalized megaviscera[22]. It is believed that chronic sustained inflammation may trigger smooth muscle fibrosis
as shown in previous histopathological reports or even
in autopsies[13]. On the other hand, 100% of our patients
manifested involvement of another organ or system and

developed anuria and acute pulmonary edema and temporary hemodialysis was begun. There was no improvement in the GI symptoms, with persistent air fluid levels
with thickening of the intestinal wall and ureterohydronephrosis seen on X-ray and tomographic images (Figure 1).
With the infection resolved and with the possibility of severe renal damage, methylprednisolone was administered
at a dose of 1000 mg for 3 d, with reduction scheme with
oral prednisone and cyclophosphamide at a dose of 1
g/m2 SC, after which renal and gastrointestinal function
improved. The patient was discharged from the hospital
and was managed with a monthly dose of cyclophosphamide. Abdominal symptoms recurred 2 mo later, and the
patient was managed in a similar manner.
Case 4
We present the case of a 37-year-old female with a history of SLE diagnosed for 12 years. The patient was
treated with prednisone, cyclophosphamide and azathioprine, progressing towards end-stage renal disease
managed with peritoneal dialysis and subsequently with
hemodialysis. During the 3 years prior to admission she
presented recurrent pictures of diarrheal syndromes,
requiring hospital management. A month prior to admission she presented the same gastrointestinal symptoms
as well as fever, paresthesia, and Raynaud’s phenomenon.
Tomography at the time of hospitalization showed intestinal visceromegaly and bilateral uretero-hydronephrosis
(Figure 1). E. coli was isolated from the urine culture (>
100000 CFU). Antimicrobial therapy was administered,
and bacterial culture was negative after 7 d of treatment.
Despite treatment, she persisted with fever, pain and abdominal distention without an obvious focus of sepsis.
She developed bilateral pleural effusion, polyarthritis, leukopenia with lymphopenia, hypocomplementemia, and
hemolytic anemia (positive Coombs 1:6, LDH 780 mg/
dL, FSP with schistocytes). The remainder of the serological exams was not done because of the low suspicion
of activity (SLEDAI 6). She was treated conservatively
for 28 d with laboratory tests being within normal limits.
The SLEDAI was once again calculated with a score of
9. The dose of oral steroids was increased, maintaining
prednisone at 1 mg/kg weight. GI symptoms improved
after 5 d. Levels of activity increased and feeding was reinitiated. Due to improvement, the patient was discharged
to home. Unfortunately, she again experienced GI symptoms, occasionally not being related to data of activity in
other organs. The patient was managed with steroids on
readmission with partial improvement. She was lost to
follow-up.

DISCUSSION
GI symptoms are rarely reported as manifestations of
SLE and are rarely used as data that translate to severity[19,20]. This may be because, on one hand, they are not
assumed to be part of the diagnostic criteria of SLE[3,5,9].
On the other hand, a high level of suspicion is required
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pseudo-obstruction may be a late manifestation of intestinal vasculitis due to the histopathological findings[4,5,24].
These may evolve to atrophy and fibrosis which, in its
chronic form, would correlate with the pictures described
as generalized visceromegaly[22].

were associated with positive serological markers with hypocomplementemia. Only two cases had a panendoscopy
with manometry performed, which showed esophagitis
and esophageal and gastric hypomotility. Only in the
first case presenting with emphysematous pyelonephritis,
colonoscopy and intestinal transit with barium enema
were performed to rule out colovesical fistula (suspected
due to emphysomatosus pyelonephritis). In terms of the
rates of disease activity, 75% showed indices of Systemic
Lupus International Collaborating Clinics (SLICC) and
SLEDAI suggestive of activity. A notable difference
found in this case series is that dysuria correlated with
urinary tract infections documented by urine cultures (>
100000 CFU E. coli in the four patients and Pseudomonas
aeruginosa in one patient) in addition to the isolation of
the same microorganism in blood cultures (E. coli) in two
cases.

Diagnosis
The clinical picture, age and gender of the patient, together with imaging and laboratory studies, constitute
the first tool for the suspected diagnosis. Plain X-ray of
the abdomen may provide useful information when we
are dealing with an obstructive process[6] (air fluid levels,
coffee ground loops, absence of air in the pelvic cavity,
image of “stack of coins”); however, the noninvasive
imaging study with the greatest diagnostic usefulness is
abdominal computed tomography because it helps to rule
out mechanical causes of the obstruction and identifies
characteristic images such as target dilated loops of the
jejunum and ileum, swelling of the intestinal walls, air fluid levels, pyelocaliectasis and, above all, ureterohydronephosis that may be present in up to 60% of cases[4,5,10-18].
Panendoscopy and manometry have demonstrated esophagitis and disorders of esophageal motility[13] as well as
gastric and duodenal hypomotility[4,5,10,13]. Invasive methods such as colonoscopy and double balloon enteroscopy
provide information on portions of the small and large
intestines that cannot be reached by other means, as well
as the possible advantage of taking biopsies[15]. However,
it is not a method that is frequently used, given that there
is currently no pattern or specific marker in the histopathological study in existence considered to be the gold
standard[4,5,10]. In addition, there are reports about the
predisposition of causing greater ischemia by dilation of
the loops and risk of intestinal perforation and secondary
peritonitis. Disease activity indexes such as SLEDAI and
SLICC do not always directly correlate with gastrointestinal pictures[25]; therefore, it is difficult to consider them
as useful markers. Differential diagnosis includes any disorder that causes dysmotility and is associated with extragastrointestinal symptoms. Among the most important
of these are sporadic myopathies, systemic sclerosis, dermatopolymyositis, lymphoid and amyloid infiltration, to
mention a few[5]. We emphasize that early detection correlates with a better prognosis and avoids unnecessary surgical procedures that hinder evolution and lead to a poor
prognosis. A last resort would be exploratory laparotomy,
although this should be done when there are eminent
signs of intestinal perforation (free air in the abdominal
cavity or septic shock in the presence of acute abdomen).

Pathogenesis
Little is known about the pathogenesis of the disease.
Etiologies such as the production of antibodies, smooth
muscle myopathy, neurological involvement of the myenteric plexus and the autonomic nervous system, intestinal
vasculitis with secondary ischemia, and immunocomplex
deposits have been explored[10,13,14] as well as irritation
of the intestine due to the presence of ascitic fluid[12] as
probable mechanisms producing the disease. Intestinal
sections most frequently affected are the jejunum or ileum and a high percentage of cases are associated with
esophageal hypomotility and ureterohydronephrosis[5].
Some authors previously demonstrated smooth muscle
motility disorders in phase Ⅲ of the migratory motor
complex[13]. This theory may be supported by the damage to the muscle layer caused by the immunocomplex
deposit and secondary inflammation. Production of an
antibody against the smooth muscle has been proposed[4]
that could cause tissue destruction, although until now
it has not been demonstrated[23]. Immunocomplexes that
include anti-DNA antibodies and antibodies against the
collagen-like region C1q facilitate their accumulation in
the glomerulus. This affinity may be shared with any tissue that expresses the appropriate receptors[1], opening
the possibility of the same mechanism of injury in the intestine. The hematological disorder manifested by cytopenia is associated with the presence of anticellular antibodies TCD3+/TCR and anti-Ro antibodies[4,5]; the latter have
the capacity of altering the function of the myocytes and
of the cell conduction systems, presumed to be another
mechanism of injury[1]. For this reason, the association
between leucopenia and intestinal pseudo-obstruction
may not be coincidental, with it being a marker of suspicion. On the other hand, at the renal level, production of
γ-interferon by the mesangium induces the production
of anti-α actinin antibodies[1]. This is one of the proteins
that comprise the contractile apparatus of the visceral
smooth muscle, which may be a factor explaining the association between renal damage and intestinal pseudo-obstruction. Finally, some authors believe that the intestinal
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How to suspect it?
Although GI symptoms are common to the majority of
the presentations, there are key data that may represent
the difference in recognition of the disorder. In young
patients, especially females with recurrent clinical-radiological manifestations of intestinal occlusion, an exhaustive interview should be carried out in search of manifestations or information that may be related to SLE. The
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Figure 2 Suggested approach of intestinal pseudo-obstruction in lupus. When a young patient presents with a clinical-radiological picture of intestinal pseudoobstruction, the need for urgent surgery must be ruled out at first instance. Extensive interrogation and thorough examination must be carried out along with information that could suggest the picture. Among the initial examinations are X-ray, contrast abdominal tomography if possible or renal ultrasound if not possible, along
with blood and urine tests. If information is compatible with the disease, specific serology should be carried out to determine if disease criteria have been met. If the
diagnosis is corroborated, the patient should be evaluated by a specialist in order to initiate timely treatment. AA: Acute abdomen; BC: Blood cytometry; BCH: Blood
chemistry; UA: Urinalysis; C3-C4: Complement; US: Ultrasound; IPO: Intestinal pseudo-obstruction; SLE: Systemic lupus eythematosus; ACR: American College of
Rheumatology; UHN: Ureterohydronephrosis.

initial approach should include blood cytometry, general
urine examination, Coombs test and complement as
firsthand resources as well as plain X-rays and contrast
abdominal tomography whenever possible. If leuko/
lymphopenia, anemia with positive Coombs reaction,
proteinuria, low complement and ureterohydronephrosis
are found, a diagnosis of intestinal pseudo-obstruction in
SLE should be suspected and confirmed (Figure 2).

octreotide and neostigmine should be considered. Finally,
use of parenteral nutrition should be individualized in
cases where oral feeding is not possible. Human immunoglobulin is extracted from the plasma of thousands of
donors[27,28] and is mainly composed of a pool of antibodies, mainly IgG (97%). Its use has been described in
reports of cases and small cohorts with good results[2,29-31].
The usual administered dose is 2 g/kg divided into 2-5
d in continuous Ⅳ infusion. The described mechanisms
of action vary[27,29,32-35]. It is considered more than an immunosuppressive treatment and immune regulatory agent
that obviates the toxic and teratogenic effects of other
drugs, providing a favorable safety profile for infected patients[29,35]. Any prior condition should be taken into consideration, which may contraindicate its use along with the
problem of its high cost, which hinders its accessibility
for treatment[27]. Early directed treatment makes progression of the disorder highly reversible, avoiding the need
for surgery and having an impact on survival, recovery of
function and decrease in complication rates[4,19,22,25].
Intestinal pseudo-obstruction secondary to lupus is
an infrequent disorder that may initially manifest together
with other organ and system involvement. It should be
suspected, especially in young women with clinical-radio-

Treatment
Treatment should be individualized and generally multidisciplinary[1]. Among the recommendations for management of SLE issued by the European League Against
Rheumatism and established by the ACR, there is no
scheme suggested for GI manifestations[3,9]. The most
frequently described experience in disease management
is based on corticosteroids administered in pulses (methylprednisolone 500-1000 mg daily for 2-5 d) associated
with other immunosuppressants (cyclophosphamide being the most used)[10-18]. Cases have been reported where
cyclosporine A, methotrexate, azathioprine[7,11,24], and
tacrolimus were used[26]. The use of prokinetics should be
considered, preferably erythromycin because of its antimicrobial properties, although the use of metoclopramide,
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logical manifestations and information of disease activity
at another level. Urinary tract infections may be associated with urinary manifestations and complicate symptom
progression. Management of the disorder should include
immunomodulators, principally corticosteroids and cyclophosphamide, prokinetics, and parenteral nutrition when
required. In our short experience we believe that use of Ⅳ
human immunoglobulin may be a good alternative where
there are concomitant severe infection or sepsis and disease activity if there is no contraindication for its use.
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Case characteristics

Intestinal pseudo-obstruction may be the initial manifestation in association with
other organs, presenting symptoms of recurrent abdominal pain associated with
bloating, nausea, vomiting and intolerance to oral feeding.

5

Clinical diagnosis

The clinical picture, together with imaging and laboratory studies, constitutes
the first tool for the suspected diagnosis; however, the study with the greatest
diagnostic usefulness is abdominal computed tomography.

6

Differential diagnosis

Differential diagnosis includes any disorder that causes dysmotility and is associated with extra-gastrointestinal symptoms (sporadic myopathies, systemic
sclerosis, dermatopolymyositis, lymphoid and amyloid infiltration).

7

There are no characteristic findings of the disease. Leuko/lymphopenia, anemia
with positive Coombs reaction, azotemia, proteinuria/erythrocyturia and low
complement levels are the most frequent.

8

Laboratory diagnosis

Imaging diagnosis

Abdominal computed tomography rules out mechanical causes and identifies
characteristic images. Panendoscopy and manometry have demonstrated
esophagitis and disorders of esophageal, gastric and duodenal motility.

9

Pathological diagnosis

10

There is currently no pattern or specific marker in the histopathological study
in existence considered to be the gold standard. Damage to the muscle layer
caused by the immunocomplex deposit and secondary inflammation with intestinal vasculitis are some frequent findings.

11

Treatment

The most frequently described experience in disease management is based on
corticosteroids administered in pulses associated with other immunosuppressants (cyclophosphamide being the most used). Prokinetics should be considered and use of parenteral nutrition should be individualized in cases where
oral feeding is not possible.

12

Experience and lessons

Early recognition and directed treatment make progression of the disorder highly reversible, avoiding the need for surgery and having an impact on recovery
of function and decrease in complication rates. We believe the use of Ⅳ human
immunoglobulin with steroids may be an alternative only where there are complicated infections or sepsis and disease activity.

13

14

Peer review

According to reviewers, the present report is new according to the point that it
shows that many cases present acute abdomen previous to the diagnosis of
SLE, and physicians should be aware of intestinal pseudo-obstruction due to
SLE when they encounter a patient with acute abdomen with a doubtful cause.
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Core tip: Perforations due to fish bones are rare and
have nonspecific symptoms, mimicking other abdominal
conditions. A patient attended the emergency room due
to severe abdominal pain of 5 d duration. A computed
tomography scan showed an undefined liquid collection
involving a linear image 35 mm in size. On laparotomy,
an abscess containing a fish bone was resected.
Original sources: Wu CX, Wu BQ, Duan YF, Sun DL, Jiang Y.
Rare case of omentum-wrapped abscess caused by a fish bone
penetrating the terminal ileum. World J Gastroenterol 2014;
20(32): 11456-11459 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i32/11456.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i32.11456

Abstract
Accidentally ingested foreign bodies, for the most part,
pass through the gastrointestinal tract, but can cause
several complications. Perforation is rare, but can occur
in any segment of the gastrointestinal tract. Intestinal
perforations due to foreign bodies are rarely diagnosed
preoperatively as clinical symptoms are non-specific
and they can mimic other abdominal conditions. We
describe a case of a 48-year-old patient who was admitted to the emergency room because of severe abdominal pain of 5 d duration. A computed tomography
scan showed an undefined liquid collection involving
a linear image 35 mm in size, suggestive of a foreign
body. On laparotomy, an abscess containing a fish
bone was resected. As fish bone ingestion is usually
not remembered by the patient, the diagnosis can be
delayed. The preoperative diagnosis is frequently acute
abdomen of unknown cause. A low threshold of suspicion along with a good clinical history and radiological
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INTRODUCTION
Foreign body ingestion is frequent and can cause several
complications, perforation being the most frequent[1-3].
Perforation due to ingested foreign bodies in the adult
population is most common secondary to accidental ingestion and is frequently caused by dietary foreign bodies,
especially fish bones. Foreign bodies usually pass through
the gastrointestinal tract without problems once beyond
the esophagus[3,4]. Perforation occurs in about 1% of all
foreign bodies ingested usually due to long and sharp
objects such as fish bones, toothpicks, chicken bones and
needles[3,4]. We herein report the diagnosis and treatment
of a patient with omentum-wrapped abscess caused by a
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fish bone penetrating the terminal ileum.

a fairly common problem in pediatrics, is relatively rare
in adults and is mainly found in individuals with psychiatric disorders such as bipolar disorder, depression, or
post-traumatic stress disorder[10]. Alcoholism, psychiatric
illness, age extremes and the use of dentures are risk factors for foreign body ingestion[3,4]. Intestinal perforation
by fish bones is rare, however, their ingestion is common.
The risk of perforation is related to the length and shape
of the object ingested[11]. The average time from ingestion of the foreign body to perforation is 10.4 d[12]. Clinical presentation can vary with acute or chronic symptoms[2,3]. Bowel perforation by foreign bodies can mimic
other abdominal conditions such as acute appendicitis,
acute diverticulitis, and perforated peptic ulcer[13]. As the
patient usually does not remember fish bone ingestion,
diagnosis can be delayed, with months between ingestion
and perforation[1,3,4]. Fish bones located in a narrow segment of the bowel can erode the mucosa, causing bacterial dissemination. As this pathological process continues,
perforation and an extramural abscess occur, which leads
to acute abdominal pain[3]. In the case presented here, the
patient had eaten fish some days before and fish bone
ingestion was not remembered, however, as a fibrotic
closed fistula was found, the ingestion causing perforation was thought to have occurred earlier.
X-rays can be used to detect foreign bodies. Plain
radiography is helpful in locating metallic foreign bodies and pneumoperitoneum. As the perforation hole is
small and normally covered with fibrin and omentum,
pneumoperitoneum is rare, being present in only 20% of
patients[3,4]. CT scanning is the most accurate exam with
fish bones appearing like linear images with calcic density inside an inflamed area[3]. However, CT scanning has
some weaknesses: lack of awareness by the radiologist
if there is no clinical suspicion; the use of oral and/or
intravenous contrast can make it difficult to visualize fish
bones[3]. Colon perforation can have the same radiologic
and pathologic characteristics as intestinal inflammatory
disease[14]. CT scanning was used in our patient to aid the
diagnosis and showed a linear image inside a liquid collection suggestive of a foreign body, without pneumoperitoneum.
Treatment depends on the age of the patient and
symptoms, the nature and type of foreign body and anatomical location, especially if impacted. The management
may consist of conservative or interventional methods,
endoscopic, laparoscopic or open surgery. Surgery is the
treatment of choice for bowel perforation, and is most
commonly performed by laparotomy due to its advantages in localizing the perforation, closure or repair of
the defect, and peritoneal lavage. However, laparoscopy
has been reported in some studies to be as good as laparotomy[15]. In our case, laparotomy was chosen, and the
abscess adjacent to the transverse colon was resected enbloc to avoid spreading pus into the abdominal cavity,
and peritoneal lavage was performed to clean the purulent effusion. No defect was found in the terminal ileum,

CASE REPORT
A 48-year-old male patient attended the emergency
room due to severe abdominal pain, mainly in the middle
quadrants, of 5 d duration, without nausea or vomiting.
Gastrointestinal transit was normal, without bleeding
per rectum. There was no history of anorexia or weight
loss. Respiratory and urinary symptoms were absent. On
physical examination, the patient had generalized tenderness of the abdomen, which was maximal in the middle
upper quadrant, signs of peritoneal inflammation with
guarding, rebound, and tap tenderness, without Rovsing’s
or Murphy’s sign, and peristaltic sounds were not audible.
He was tachycardic with a fever of 39.6  ℃. White blood
cells count was 11.96 × 109/μL, no anemia was found,
and hepatic and pancreatic tests were normal.
Abdominal ultrasound showed peritoneal effusion, a
normal gallbladder, and the ileo-cecal appendix was not
visualized. An abdominal computed tomography (CT)
scan was performed, and in addition to moderate peritoneal effusion, an undefined liquid collection involving
a linear image 35 mm in size was evident in the omental
abscess, suggestive of a foreign body (Figure 1A).
When asked about his diet, the patient mentioned
that some days earlier he had eaten fish, however, foreign
body ingestion was not remembered. On this basis, a diagnosis of bowel perforation due to a foreign body (fish
bone) was made.
Systemic antibiotics were initiated, and a median laparotomy was performed, revealing a purulent peritoneal
effusion and an abscess in the greater omentum adjacent
to the transverse colon. A fibrotic closed fistula between
the terminal ileum and the abscess was found (Figure
1C), which was sectioned, and the abscess was resected
en-bloc. There was no evident colon defect, and we performed a purse-string suture in the ileum side of the
fibrotic fistula and an omental patch was used to cover
it. Peritoneal lavage was carried out using saline solution
and a drain was placed in the abdominal cavity. When the
abscess was opened, a fish bone of approximately 35 mm
was found (Figure 1B).
No complications occurred after surgery, the drain
was removed on the fourth post-operative day (drainage
was always serous), and the patient was discharged free
of symptoms seven days after surgery. During the followup period of 3 mo, no sequelae were observed.

DISCUSSION
Perforation can occur in any segment of the gastrointestinal tract[2-4], however, the most common sites of
perforation are in the distal ileum[5-7], the cecum and the
left colon[8] due to their great angulation[3,4]. Most perforations occur in the straits and the angles of the gastrointestinal tract[9]. Ingestion of foreign bodies, although
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Figure 1 Computed tomography, resected abscess and fish bone and the lacation of perforation in terminal ileum. A: Axial and sagittal slides of abdominal
computed tomography scan. It is visible an undefined liquid collection involving a linear image suggestive of foreign body (arrow); B: The resected abscess size and
fishbone (arrow); C: The perforation in terminal ileum (arrow).
abscess and the length of the fish bone in the abscess.

as the fistula was fibrotic and occluded, this may have
been because there was a long time between perforation and surgery, with the greater omentum tapering the
defect. Intestinal perforation treatment usually involves
bowel resection, however, the most common treatment
is suture of the perforation[8]. For this reason, the closed
fistula was sectioned and a purse-string suture was performed and covered with an omental patch for safety.
The patient was discharged free of symptoms on the 7th
post-operative day, which is consistent with other similar
case reports.
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Core tip: Bowel obstruction caused by extramedullary
hematopoiesis and ascites due to portal hypertension
are uncommon symptoms in primary myelofibrosis.
Physicians should bear in mind that these rare manifestations can occur at the same time in a single patient.
Original sources: Wei XQ, Zheng ZH, Jin Y, Tao J, Abassa KK,
Wen ZF, Shao CK, Wei HB, Wu B. Intestinal obstruction caused
by extramedullary hematopoiesis and ascites in primary myelofibrosis. World J Gastroenterol 2014; 20(33): 11921-11926 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i33/11921.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i33.11921

INTRODUCTION
Primary myelofibrosis (PMF) is a clonal hematopoietic
stem cell disorder characterized by bone marrow fibrosis,
extramedullary hematopoiesis with hepatosplenomegaly
and leukoerythroblastosis in the peripheral blood[1]. The
clinical manifestations of PMF include severe anemia
which is caused by ineffective erythropoiesis, bleeding,
marked hepatosplenomegaly due to extramedullary hematopoiesis, hyperuricemia and constitutional symptoms
such as cachexia, fatigue, and fever. Ascites may occur in
PMF due to portal hypertension[2,3]. As extramedullary
hematopoiesis can occur anywhere, the clinical manifestations can be diverse. Extramedullary hematopoiesis mimicking acute appendicitis and intestinal obstruction, rectal
stenosis, gastric outlet obstruction and bladder outlet obstruction due to extramedullary hematopoiesis have been
reported[4-8]. However, intestinal obstruction and ascites

Abstract
Primary myelofibrosis (PMF) is a clonal hematopoietic
stem cell disorder. It is characterized by bone marrow
fibrosis, extramedullary hematopoiesis with hepatosplenomegaly and leukoerythroblastosis in the peripheral blood. The main clinical manifestations of PMF are
anemia, bleeding, hepatosplenomegaly, fatigue, and
fever. Here we report a rare case of PMF with anemia,
small bowel obstruction and ascites due to extramedullary hematopoiesis and portal hypertension. The diagnosis was difficult to establish before surgery and the
differential diagnosis is discussed.
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A

B

Figure 1 Plain abdominal radiography revealed incomplete small intestinal obstruction. A: The flat film of the abdomen in the standing position showed dilated
small bowel loops with air-fluid levels; B: The flat film of the abdomen in the horizontal position showed dilated small bowel.

occurring at the same time in a patient with PMF has not
been reported to date.

192 μmol/L (31.8-91.0 μmol/L); blood urine nitrogen,
4.71 g/L (2.4-8.2 g/L); uric acid, 1108 μmol/L (90-420
μmol/L); prothrombin time, 14.3 s (11.0-14.5 s). Hepatitis B and C markers were negative. Serum tumor marker,
cancer antigen 125 (CA125) was 321.2 U/mL (0-35
U/mL); alpha-fetoprotein (AFP), carcinoembryonic antigen (CEA) and cancer antigen 19-9 (CA 19-9) were not
elevated. Tuberculosis (TB)-related antibodies were not
found in the blood, and the TB-purified protein derivative (PPD) skin test was negative. Antinuclear antibodies
(ANA), antineutrophil cytoplasmic antibody (ANCA)
and rheumatoid factor (RF) were not found in the blood.
Routine urine and stool tests did not reveal any RBCs or
proteins on the first day of hospitalization. Routine ascites test: color, yellow; Rivalta test, negative; red cell count,
280 × 106/L; red cell count, 66 × 106/L; lymphocytes,
70%; granulocytes, 30%; and no obvious eosinophilic
granulocytes. The total protein, albumin, glucose, lactic
dehydrogenase (LDH) and adenosine deaminase (ADA)
levels in the abdominal fluid were 30.9 g/L, 18 g/L, 4.87
mmol/L, 95 U/L and 3.0 U/L, respectively. The serumascites albumin gradient (SAAG) = 31.8 g/L - 18 g/L
= 13.8 g/L >11 g/L. No tumor cells were found in the
ascites fluid following two cytopathology tests.
Abdominal CT scanning was repeated and revealed
hepatosplenomegaly, huge ascites and thickened ileum
wall with obvious enhancement in the arterial phase causing obstruction (Figure 2). However, it was difficult to
determine whether the intestinal lesion was malignant or
an inflammatory lesion, as there was an obvious enhancement in the arterial phase and ascites simultaneously.
During the first ten days of hospitalization, the patient received a nasogastric tube along with blood transfusion, albumin infusion, an intravenous proton pump
inhibitor (pantoprazole 40 mg, twice daily), antibiotics
and an intravenous diuretic (furosemide 20 mg, once or
twice daily). Ascites reduced considerably, blood hemoglobin increased from 59 g/L to 89 g/L, blood creatinine
decreased from 192 μmol/L to 116 μmol/L, and serum
albumin increased from 31.8 g/L to 37 g/L, but there
was no relief of abdominal symptoms.
The patient was then referred to the Department of
Gastrointestinal Surgery, where a laparotomy and partial

CASE REPORT
A 61-year-old man attended the Emergency Department
of our hospital in October 2013 with complaints of significant weight loss, fatigue and anemia since May 2012.
He underwent bone marrow biopsy on November 2012
and the results confirmed the diagnosis of PMF. In June
2013, the patient complained of vomiting, abdominal
pain and abdominal distension with passage of flatus. He
was then admitted to the Department of Hematology,
where he underwent plain abdominal radiography which
revealed incomplete small intestinal obstruction (Figure
1); computerized tomography (CT) scan and ultrasound
B scan revealed hepatosplenomegaly and ascites, but
no mass was found. Anal double-balloon enteroscopic
examination was unremarkable, while peroral doubleballoon enteroscopic examination was refused by the patient. After fasting for five days, the abdominal symptoms
were relieved and the patient was discharged. The patient
returned to our hospital with the chief complaints of
vomiting, abdominal pain and abdominal distension, but
with passage of flatus for a week. On physical examination, his vital signs were normal, however, pallor with ascites, hepatosplenomegaly and hyperactive bowel sounds
with no palpable abdominal mass were observed.
Laboratory blood examinations showed the following
indices (normal range in parentheses): hemoglobin, 59 g/
L (120-140 g/L); peripheral white cell count, 5.39 × 109/
L (5 × 109/L-10 × 109/L); neutrophils, 72.2% (40%-60%);
peripheral red cell count, 2.47 × 1012/L (4.0 × 1012/L-4.5
× 1012/L); platelet count, 210 × 109/L (100 × 109/L-300
× 109/L); peripheral eosinophil count, 0.02 × 109/L (0.02
× 109/L-0.52 × 109/L); C-reactive protein, 20.5 mg/L
(0-6.0 mg/L); erythrocyte sedimentation rate, 31 mm/h
(0-20 mm/h); albumin, 31.8 g/L (36-51 g/L); total immunoglobulin, 29.8 g/L (25-35 g/L); total bilirubin, 4.3
μmol/L (4-23.9 μmol/L); alkaline phosphatase, 57 U/L
(35-125 U/L); c-glutamyl transpeptidase, 18 U/L (7-50
U/L); aspartate aminotransferase, 11 U/L (14-40 U/L);
alanine aminotransferase, 5 U/L (5-35 U/L); creatinine,
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Figure 2 Computerized tomography images indicated
hepatosplenomegaly and ascites (A) and the presence of
thickened intestinal wall with obvious enhancement in the
arterial phase and dilated small bowel (B-D). A: Plain computerized tomography (CT) scan; B: Coronal CT scan; C: Plain
CT scan; D: The arterial phase.

enterectomy were performed. During surgery, an intestinal mass of approximately 5 cm × 3 cm × 3 cm and an
obstruction in the ileum about 130 cm from the ileocecal valve were found, and intestinal adhesion forming
a closed loop due to the mass was also observed. The
resected ileum was 15 cm in length with a 5 cm × 3.5 cm
yellow ulcerated mass in the center (Figure 3).
The pathological results were as follows: A gross
view revealed a 5 cm × 3.5 cm brownish-yellow ulcerated mass in the 15 cm resected intestine. A microscopic
view confirmed an ulcer in the resected specimen and
there was significant hyperplasia of blood vessels in the
deep layers of the intestine under the ulcer, along with
hyperplasia of vascular endothelial cells. A large number
of infiltrated inflammatory cells could be seen in the wall
of the intestine; and a significant quantity of Megakaryocytes was observed around the serosal area along with an
accumulation of immature myeloid cells and erythroid
cells. Immunohistochemical (IHC) examination showed
the following: CD61 (+), CD68 (-), MPO (+), CD34 (+),
CD31 (+), CD11 (-), and Ki-67 (30%). An extramedullary hematopoietic mass of the small intestine with an
ulcer and excessive vascular proliferation were confirmed
pathologically (Figure 4).
Following surgery, the patient’s abdominal symptoms
and ascites completely resolved and he was discharged.
Diuretics, testosterone undecanoate and thalidomide were
prescribed in the outpatient department during a twomonth follow-up and no abdominal symptoms were noted.

an increased number of circulating myeloid progenitor
cells, such as in PMF. The most common sites of extramedullary hematopoiesis are the spleen, liver, kidneys
and the adrenal glands[9]. However, other organs are occasionally involved, such as the gastrointestinal tract[4-7],
skin[10], joints[11,12], posterior mediastinum[13,14], the pericardium[15], and the brain[16-18]. A hematopoietic mass
can cause symptoms resulting from stricture of hollow
organs and compression of adjacent structures. In this
patient, the hematopoietic mass was adherent to adjacent
structures which also played an important role in causing
symptoms. Intestinal obstruction, rectal stenosis, gastric
outlet obstruction and bladder outlet obstruction due to
extramedullary hematopoiesis have been reported[4-8], and
progressive paraplegia may develop when extramedullary hematopoiesis occurs in the epidural space[17,18]. This
patient suffered from a closed loop intestinal obstruction
due to both intestinal stenosis and adhesion to the adjacent intestine caused by an extramedullary hematopoietic
mass. As a closed loop was formed, it is reasonable that
the ileac lesion could not be reached by a double-balloon
enteroscopic examination. The lesion was identified on
CT scan before surgery. In addition to gastrointestinal
endoscopic examinations, CT scanning can also serve as
an important tool in identifying gastrointestinal lesions.
However, there was obvious enhancement in the arterial
phase which was consistent with significant hyperplasia
of blood vessels as confirmed by the pathological results
in this patient, and it was difficult to determine whether
the intestinal lesion was malignant on the CT scan.
Ascites are found in some PMF cases, the main cause
of ascites is portal hypertension[2,3], peritoneal or other
ectopic hematopoiesis can also be the main cause[19-22],

DISCUSSION
Extramedullary hematopoiesis occurs in conditions with
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Figure 3 Exploratory laparotomy revealed intestinal obstruction caused by an intestinal mass approximately 5 cm × 3 cm × 3 cm and intestinal adhesions.
A: The intestinal mass; B-C: Intestinal adhesions; D: The brownish-yellow mass with an ulcer.
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Figure 4 Extramedullary hematopoietic mass of the small intestine with ulcer and excessive vascular proliferation was confirmed by histopathology. A: A
significant quantity of Megakaryocytes along with the accumulation of immature myeloid cells and erythroid cells were observed; B: Megakaryocytes were CD61 positive and CD68 negative (not shown); C: Significant hyperplasia of blood vessels and a large number of infiltrated inflammatory cells were seen; D: Blood vessels were
confirmed by positive CD31 staining.
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diagnosis. Lastly, bloody ascites caused by strangulation
obstruction is a common clinical emergency, and was easily excluded in this patient.
Clinical physicians should bear in mind that intestinal
obstruction caused by extramedullary hematopoiesis and
ascites due to portal hypertension can occur at the same
time in PMF, although it is not very common. Ascites
due to portal hypertension may be resolved by diuretics,
as in this case. Intestinal obstruction caused by an extramedullary hematopoietic mass can be cured surgically by
removing the mass.

and hypoalbuminemia may play a role, as seen in this
patient. Portal hypertension is due to two main mechanisms: firstly, increased blood flow through the massively enlarged spleen; secondly, functional intrahepatic
obstruction caused by extramedullary hematopoiesis or
periportal fibrosis in the liver[2,3,23,24]. Portal hypertension
was proved indirectly by the high SAAG level which was
higher than 11 g/L in this patient. The ascites, due to typical liquid leakage, reduced significantly following albumin infusion and intravenous diuretic before surgery, and
were completely resolved by oral diuretics after surgery.
Unfortunately, some patients with ascites are refractory
to a sodium-restricted diet and high-dose diuretic treatment, TIPS may be a rescue therapy for refractory ascites
secondary to portal hypertension, however, caution is
necessary with respect to the presence and/or development of peritoneal or other ectopic hematopoiesis[3,19-22].
Ascites caused by peritoneal hematopoiesis have been
reported to respond well to chemotherapy[19].
Intestinal obstruction and ascites occurring simultaneously in a patient is not rare, however, intestinal obstruction caused by extramedullary hematopoiesis and ascites
occurring at the same time in a patient with PMF has, to
our knowledge, not been reported. A series of differential diagnoses should be considered. Firstly, tuberculous
peritonitis causing intestinal obstruction or intestinal tuberculosis causing intestinal obstruction with tuberculous
peritonitis have been reported previously, and it is possible that abdominal tuberculosis occurs in PMF; however,
there were no symptoms of tuberculosis, tuberculosis
(TB)-related antibodies were not found in the blood, the
TB-purified protein derivative (PPD) skin test was negative, and ascites was not an inflammatory exudate; thus,
tuberculous peritonitis and intestinal tuberculosis were
not diagnosed. Secondly, gastrointestinal carcinoma with
intestinal stenosis causing metastatic ascites[25] or malignant ascites, such as peritoneal mesothelioma, causing
intestinal obstruction[26-28] should also be considered. Fortunately, in this patient, blood CEA was normal, the ascites was due to typical liquid leakage, and no tumor cells
were found in the ascites. These results revealed that the
patient did not have a tumor. Thirdly, some autoimmune
diseases such as systemic lupus erythematosus (SLE) can
cause both intestinal obstruction and ascites[29,30]; however, in this patient, ANA, RF or ANCA were not found in
the blood and the ascites was not an inflammatory exudate; thus, the diagnosis of autoimmune diseases was not
considered. Fourthly, eosinophilic gastroenteritis presenting with intestinal obstruction and ascites has been reported[31,32]. Talley et al[33] identified three main diagnostic
criteria for eosinophilic gastroenteritis: (1) the presence
of gastrointestinal symptoms; (2) biopsies demonstrating eosinophilic infiltration of one or more areas of the
gastrointestinal tract; and (3) no evidence of parasitic or
extraintestinal disease; taking the normal level of eosinophilic granulocytes in the blood and ascites and a normal
double-balloon enteroscopic examination into consideration, eosinophilic gastroenteritis was not a reasonable
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Case characteristics

A 61-year-old man with a history of primary myelofibrosis presented with intestinal obstruction and ascites.

Clinical diagnosis

Intestinal obstruction caused by extramedullary hematopoiesis and ascites due
to portal hypertension in primary myelofibrosis.

Differential diagnosis

Abdominal tuberculosis, abdominal cancer, autoimmune disease, and eosinophilic gastroenteritis.

Laboratory diagnosis

Hemoglobin 59 g/L; tuberculosis-related antibodies negative; CEA negative;
and SAAG 13 g/L.

Imaging diagnosis

computerized tomography scan revealed hepatosplenomegaly, ascites and a
thickened ileum wall with obvious enhancement in the arterial phase causing
obstruction.

Pathological diagnosis

Extramedullary hematopoietic mass of the small intestine with ulcer and excessive vascular proliferation was confirmed by HE staining and immunohistochemistry.

Treatment

A partial enterectomy was performed and diuretics were prescribed.

Term explanation

Extramedullary hematopoiesis is a phenomenon in which hematopoietic cells
are found in sites other than the bone marrow.

Experiences and lessons

Laparotomy should be performed in patients with small intestinal obstruction of
unknown cause in primary myelofibrosis.

Peer review

This paper presents a rare case of both intestinal obstruction caused by extramedullary hematopoiesis and ascites due to portal hypertension in primary
myelofibrosis.
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sion is associated with BRAF mutation and prognosis
in CRC. Moreover, high miR-31 expression is frequently
detected in sessile serrated adenomas compared with
hyperplastic polyps (HPs). These results suggest that
miR-31 may contribute to the progression of serrated
lesions. At a follow-up colonoscopy, we observed the
case of a 75-year-old man with a 7-mm flat-elevated
lesion in the cecum and diagnosed the lesion as an
early invasive carcinoma with serrated features. Tissue
specimens were obtained from the representative areas
to compare the molecular alterations in the carcinoma
component with those in the HP component. Higher
miR-31 expression was observed in the carcinoma component (57-fold increase) and the HP component (8-fold
increase) compared with the paired normal mucosa,
suggesting that miR-31 may be one of the key molecules in serrated pathway progression.
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Core tip: At a follow-up colonoscopy, we observed the
case of a 75-year-old man with a 7-mm flat-elevated
lesion in the cecum. Because the flat-elevated area
displayed serrated features, we diagnosed the lesion as
an early invasive carcinoma with a hyperplastic polyp
(HP) component. Higher microRNA-31 (miR-31) expression was observed in the carcinoma component (57-fold
increase) and the HP component (8-fold increase)
compared with the paired normal mucosa. This is the
first case report of early invasive colorectal cancer with
an HP component in which miR-31 expression was
analyzed. Our results suggest that miR-31 may be an
important molecule in serrated pathway progression.

Abstract
MicroRNAs have been increasingly recognized as useful biomarkers for colorectal cancers (CRC). We have
recently observed that microRNA-31 (miR-31) expres-
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A

INTRODUCTION
The serrated pathway has attracted considerable attention
as an alternative pathway of colorectal cancers (CRC) development[1,2]. In the World Health Organization (WHO)
classification, CRCs with serrated morphology are recognized as a distinct subtype and three major categories of
serrated lesion are currently used: hyperplastic polyp (HP),
sessile serrated adenoma (SSA), and traditional serrated
adenomas (TSA)[3]. It has been demonstrated that MLH1
silencing leading to microsatellite instability (MSI) is one
of the important molecular events with regard to the carcinogenic mechanism of the serrated pathway[1,2].
In contrast, microRNAs constitute a class of small
non-coding RNA molecules that function as posttranscriptional gene regulators and have been increasingly recognized as useful biomarkers for CRCs[4,5]. We
have recently observed that high microRNA-31 (miR-31)
expression is associated with BRAF mutation and prognosis in CRC[4]. In addition, high miR-31 expression is
frequently detected in SSAs and TSAs compared with
HPs[4]. These results suggest that miR-31 may contribute
to the progression of serrated lesions. However, to the
best of our knowledge, no studies have described its role
in serrated pathway progression.

B

C

CASE REPORT
At a follow-up colonoscopy after a proctectomy, we observed the case of a 75-year-old man with a 7-mm flat-elevated lesion with a central depression in the cecum (Figure 1A and B). A magnifying colonoscopic examination
by narrow-band imaging (NBI) of the depressed area
revealed winding and prematurely terminating irregular
blood vessels and sparse surface patterns (Figure 1C). Because the flat-elevated area displayed serrated features, we
diagnosed the lesion as an early invasive carcinoma (T1)
with an HP component. Ileocecal resection with regional
lymph node dissection was performed without complications. The tumor measuring 3 mm × 3 mm consisted of
a poorly-differentiated adenocarcinoma with serrated features. Some carcinoma cells had invaded the submucosal
layer to a depth of 600 μm, but no lymphatic invasion,
venous invasion or lymph node metastasis was observed.
The final diagnosis was stage Ⅰ (T1N0M0) in the TNM
classification.
For molecular analysis in this case, genomic DNA
and total RNA were extracted from formalin-fixed paraffin-embedded (FFPE) tissues as previously described[4].
Tissue specimens were obtained from the representative
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Figure 1 Endoscopic findings in our case. A: Colonoscopic view showing a
7-mm flat-elevated lesion in the cecum; B: Chromocolonoscopic view (indigo
carmine dye) showing a central depression in the lesion; C: Magnifying narrowband imaging of the depressed area showing winding and prematurely terminating irregular blood vessels and sparse surface patterns.

areas to compare the molecular alterations in the carcinoma component with those in the HP component.
PCR and targeted pyrosequencing were performed for
the BRAF (V600E) mutation using extracted genomic
DNA[4]. The TP53 mutation was initially determined by
PCR-single-strand conformation polymorphism (SSCP)[6].
We examined the MSI status as previously described[4].
In addition, bisulfite modification of genomic DNA
and pyrosequencing for MLH1 methylation were performed[4]. miR-31 expression was analyzed using quantitative reverse transcription-PCR (qRT-PCR) as previously
described[4].
The molecular alterations of the carcinoma and HP
components are presented in Figure 2. BRAF mutations
were observed in both components. However, no TP53
mutation was observed in the carcinoma or HP compo-
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HP component

Carcinoma component

BRAF mutation (+),
MLH1 unmethylated, MSS/MSI-low

BRAF mutation (+),
MLH1 methylated, MSI-high

miR-31: 8 (normal mucosa as a reference)

miR-31: 57 (normal mucosa as a reference)

Figure 2 Histopathological findings in our case. Histopathological findings from a representative lesion showing the HP component (blue box) and carcinoma
component (yellowish-green box). The tissue specimens were obtained from the respective components, after which molecular analyses were performed. HP: Hyperplastic polyp; miR-31: microRNA-31; MSI: Microsatellite instability; MSS: Microsatellite stable.

nent, whereas MLH1 methylation and MSI were only
identified in the carcinoma component. Higher miR-31
expression was observed in the carcinoma component
(57-fold increase) and the HP component (8-fold increase) compared with the paired normal mucosa (as a
reference).

poor prognosis for CRCs. With regard to premalignant
colorectal lesions, high miR-31 expression is frequently
detected in cases with serrated lesions (SSAs and TSAs)
when compared with cases with HPs, suggesting an association between miR-31 expression and the serrated
pathway[4].
In this case, higher miR-31 expression was observed
in the carcinoma component compared with the HP
component, suggesting that not only accumulating epigenetic alterations but also miR-31 expression may contribute to the progression of HP (or SSA). In other words,
these findings indicate that HPs (SSAs) with high miR-31
expression may be precursor lesions that progress to
SSAs with high-grade dysplasia or CRCs.
In conclusion, this is the first case report of early
invasive CRC with an HP component in which miR-31
expression was analyzed. Our results suggest that miR-31
may be one of the key molecules in serrated pathway
progression. Further functional analysis is required to
clarify the mechanism of miR-31 in the serrated pathway.

DISCUSSION
Various authors have reported that SSAs with a carcinoma component have genetic and epigenetic abnormalities and are at a high risk of progression to advanced
CRCs[1,2,6-8]. A loss of staining for MLH1 (due to MLH1
methylation) leads to MSI, and repeat tract mutation in
genes such as TGFβRII is restricted to SSA lesions with a
carcinoma component[1,9,10]. In this case, MLH1 methylation and MSI were only identified in the carcinoma component. Because MSI by MLH1 methylation has been
reported to play an important role in serrated pathway
carcinogenesis[1,2], our data appear to be consistent with
those of previous studies.
miR-31 is located at 9p21.3 and is reportedly up-regulated in CRCs[4]. Using microRNA array analysis, we have
recently discovered that miR-31 expression is significantly
up-regulated in BRAF-mutated CRCs compared with
wild-type CRCs[4]. Moreover, associations were identified
between miR-31 expression, proximal tumor location and
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Case characteristics

A 75-year-old man at a follow-up colonoscopy after a proctectomy.

Differential diagnosis

Colonoscopic examination revealed a 7-mm flat-elevated lesion with a central
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depression in the cecum.

Laboratory diagnosis

4

WBC 7100/μL; HGB 12.8 gm/dL; CEA 1.8 ng/mL; a metabolic panel and liver
function test were within normal limits.

Imaging diagnosis

Esophagogastroduodenoscopy, abdominal ultrasonography, and computed
tomography were normal.

Pathological diagnosis

The tumor measuring 3 mm × 3 mm consisted of a poorly-differentiated adenocarcinoma with serrated features. Some carcinoma cells had invaded the
submucosal layer to a depth of 600 μm, but no lymphatic invasion, venous
invasion or lymph node metastasis was observed. The final diagnosis was
stage Ⅰ (T1N0M0) in the TNM classification.

5

Treatment

Ileocecal resection with regional lymph node dissection was performed without
complications.

6

Experiences and lessons

In this case, higher miR-31 expression was observed in the carcinoma component compared with the hyperplastic polyp (HP) component. Similarly, MLH1
methylation and microsatellite instability were only identified in the carcinoma
component.

Peer review

7

In this case report the authors describes the case of a 75-year-old man at a
follow-up colonoscopy to have a 7-mm flat-elevated lesion in the cecum that
was diagnosed as an early invasive carcinoma with a HP component. This
short manuscript is well written and the case reported could be used as basis
for further deepened studies aimed to clarify the role of miR-31 in colorectal
carcinogenesis correlated to the serrated pathway. It is therefore acceptable for
publication.
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Core tip: This manuscript reports a rare case of intestinal invagination in an adult, which was later found to
be caused by a very rare event in non-tropical countries
- an egg of a tropical parasite belonging to the Schistosoma species. This diagnosis was highly improbable
in a non tropical country and this is the first report of
such an event.
Original sources: Pinto JP, Cordeiro A, Ferreira AM, Antunes
C, Botelho P, Rodrigues AJ, Leão P. Ileal intussusception due
to a parasite egg: A case report. World J Gastroenterol 2014;
20(36): 13191-13194 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i36/13191.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i36.13191

Abstract

INTRODUCTION

Ileal intussusception is the invagination of the small
intestine within itself and accounts for 1% of cases of
acute obstruction. However, physicians do not initially
consider intussusception as a possible diagnosis of obstruction due to its rarity in adults. Herein, we report
the case of a 22-year-old male who was admitted to
the Emergency Department with continuous abdominal
pain. Ultrasonography and computed tomography revealed an ileal intussusception. The patient underwent
surgical removal of the segment of the small bowel.
Unexpectedly, pathology revealed that the invagination
occurred due to a parasite egg, with features suggestive of Schistosoma species. Schistosomiasis, although
considered a parasitic disease in tropical countries, is
not absent from Europe and though it is highly improbable, it may be responsible for cases of intussusception

WCCR|www.wjgnet.com

Ileal intussusception is the invagination of the small intestine within itself and is an exceptional cause of acute
obstruction in about 1% of cases[1].
Abdominal pain is a very common complaint in adults
seeking help in the Emergency Department. Even when
an obstruction is diagnosed, doctors do not initially consider intussusception in adults, unlike in children, since this
is a rare cause of obstruction in this age group[2,3]. There
are several benign or malignant predisposing causes that
account for 90% of cases of small bowel intussusception in adults, such as foreign bodies, polyps or Meckel’s
diverticulum[1]. The surgical approach, laparoscopic or
laparotomic, invariably turns out to be necessary, before
the etiological definition, given the fact that obstruction
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Figure 1 Axial ultrasound image showing small bowel intussusception.
The echogenic mesenteric fat is seen trapped between the intussusceptum and
the intussuscipiens.

Figure 3 Post-operative specimen of ileum segment with granuloma.

diagnosis of invagination in adults is only made during
surgery[4,5].

A

CASE REPORT
A male 22-year-old patient, with no previous history
of medication or known allergies, was admitted to the
Emergency Department of the Hospital de Braga with
continuous abdominal pain of 24-h onset worsening
with time, associated with nausea and vomiting. He
reported constipation with two days of evolution. Analytical parameters (WBC, HGB, PCR, metabolic panel
and liver function), showed no significant alterations.
Ultrasonography and computed tomography revealed
requisite findings consistent with ileal intussusception
(Figures 1 and 2). The patient was proposed for surgical
treatment. At exploratory laparoscopy, no visible alterations were found; hence the team opted for conversion
to laparotomy. This allowed the identification of an ileoileal intussusception, located approximately 30 cm from
the ileocecal valve. During the procedure of desinvagination, we found a sub-mucosal lesion of approximately
2 cm × 1 cm. Posteriorly, enterectomy was performed
with lateral anastomosis using a linear stapler; the ileum
segment was sent to the pathologist (Figure 3).
The intraoperative and postoperative periods were
uneventful, and the patient was discharged on the 6th day
of hospitalization when apyretic, presenting no hemodynamic changes, and tolerating an oral diet, with normalization of intestinal transit.
Surprisingly, the pathological anatomy revealed that
there was evidence consistent with granulomatous inflammation due to the presence of a parasite egg, with
features suggestive of Schistosoma species (Figures 4).
Parasite eggs are oval or round reproductive bodies that
can be seen on the bowel wall with granuloma formation. They usually have a shell with variable thickness
and can be seen on HE preparations. There are three
main Schistosoma species causing intestinal infection: S.
mansoni (114-175 μm × 45-70 μm wide with a lateral
spine), S. japonicum (70-100 μm × 55-65 μm wide, a thin
shell with a lateral and small spine) and S. haematobium
(112-170 μ m × 40-70 μ m wide with a terminal and

B

Figure 2 Corresponding coronal computed tomography (A) and sagittal
computed tomography (B) images. Computed tomography images obtained
after administration of intravenous contrast material show the dilated fluid-filled
bowel loops (arrows) as well as the intussusceptum and the intussuscipiens in
the left lower quadrant, with trapped mesenteric fat.

does not resolve with medical treatment in almost all
cases of intussusception. In fact, in nearly 50% of cases,
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A

B
Spine

Shell

Figure 4 Schistosoma species. A: Bowel wall with granuloma formation (HE stain); B: A 75 μm-wide ovoid structure with a thin and basophilic shell (arrow) and presenting a spine (HE stain).

prominent spine). However, there are no special stains
or techniques to identify eggs so the diagnosis rests on
morphological grounds. We found a 75 μm-wide ovoid
structure with a thin and basophilic shell with some distortion so we could not ascertain the species.

tussusception in adults.

DISCUSSION

Clinical diagnosis

COMMENTS
COMMENTS
Case characteristics

A 22-year-old male patient with no previous relevant history was admitted with
continuous abdominal pain, nausea and vomiting.
Intestinal obstruction.

The present clinical case illustrates some of the generalities described in the literature on the subject of intussusception. We demonstrate the importance of early
surgical approach, even without definitive diagnosis of
obstruction. The pathological analysis of the resected
specimen turned out to reveal an interesting finding that,
to our knowledge, has not been described in the literature to date: an egg of a Schistosoma species. There are
three species of Schistosoma with different morphological features; however, in this case the egg was distorted
which meant we were unable to make an identification
of the organism. These findings were even more interesting and rare in the light of evidence suggesting that
this parasite is typical of tropical countries, uncommon
in Europe. This patient had not visited any tropical
country, which makes this case even more improbable.
We believe that there may be two mechanisms that
can potentially explain the observed invagination. First, it
may occur due to an inflammatory reaction to a foreign
body, with the growth of granuloma, eventually leading
to fibrosis, and to a process of retraction of the ileal
wall and consequent invagination. On the other hand,
this may be a simple physical process, i.e., the size of the
granuloma may itself cause the invagination.
Intussusception in adults, although a rare cause of
intestinal obstruction, can never be forgotten in the
approach to a patient with occlusive or sub-occlusive
diagnosis. The most common causes of intussusception
are diverticulum or tumors (benign or malignant). However, we must not forget that any foreign body or even a
change in endoluminal extrinsic compression may induce
intussusception. Schistosomiasis, although considered a
parasitic disease in tropical countries, is not absent from
Europe and may indeed be responsible for cases of in-
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Differential diagnosis

Adhesions, internal hernia, diverticulitis of Meckel.

Laboratory diagnosis

Analytical parameters were within normal limits.

Imaging diagnosis

Ultrasonography and computed tomography revealed anatomic characteristics
consistent with ileal intussusception.

Pathological diagnosis

Pathological anatomy revealed evidence consistent with granulomatous inflammation due to the presence of a parasite egg, with features suggestive of
Schistosoma species.

Treatment

Exploratory laparoscopy, where no visible alterations were found, hence the
team opted for conversion to laparotomy. This identified an ileo-ileal intussusception located approximately 30 cm from the ileocecal valve. During the
procedure of desinvagination, we found a sub-mucosal lesion. Posteriorly, enterectomy was performed with lateral anastomosis using a linear stapler.

Experiences and lessons

Despite the fact that this is an extremely rare case, it shows that all the options
should be considered when making a diagnosis of intestinal obstruction, even
the most improbable ones.

Peer review

The strength of this article was the finding that the invagination occurred due to
the presence of a tropical parasite egg, an exceptionally rare case in Europe,
considering the fact that the patient did not visit any tropical country. The limitation
was the difficulty in the identification of the Schistosoma species that the egg belonged to due to the lack of specific techniques to identify the different parasites.
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GASTROINTESTINAL DISEASES
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Core tip: Gastrointestinal diverticular disease is common and asymptomatic in most cases; however, massive gastrointestinal bleeding caused by diverticular
disease is rare. This article describes the diagnosis and
management of these diseases through acute abdominal computed tomography angiography.
Original sources: Xu XQ, Hong T, Li BL, Liu W. Active
gastrointestinal diverticulum bleeding diagnosed by computed
tomography angiography. World J Gastroenterol 2014; 20(37):
13620-13624 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i37/13620.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i37.13620

INTRODUCTION
A diverticulum is a bulging sack in any part of the gastrointestinal tract. The large intestine is the most common site for the formation of diverticula. The diverticulum forms a pouch in a weakness of the intestine, which
generally corresponds to the site where an artery enters
into the muscle layer. It is thought that spasms increase
pressure in the intestine, creating more diverticula and
enlarging existing ones. Diverticula are classified as real
or false: real diverticula are composed of all of the intestine’s layers, while false diverticula consist of the uncus
of the mucosa and the submucosa[1].
Diverticular disease is actually uncommon in people
under the age of 40. By the age of 50, about 1/3 of the
population has diverticulosis; the prevalence increases to
60% in people over 80 years of age[2].
Colonic diverticular disease is much more common
than small intestine diverticular disease. It is believed
that diverticula develop as a result of abnormalities in
intestinal peristalsis, intestinal dyskinesis and very high
intraluminal pressure, such as in the colon[3].

Abstract
A diverticulum is a bulging sack in any portion of the
gastrointestinal tract. Small intestine diverticular disease is much less common than colonic diverticular disease. The most common symptoms include non-specific
epigastric pain and a bloating sensation. Major complications include diverticulitis, gastrointestinal bleeding, acute perforation, intestinal obstruction, intestinal
perforation, localized abscess, malabsorption, anemia,
volvulus and bacterial overgrowth. We report one case
of massive jejunal diverticula bleeding and one case of
massive colonic diverticula bleeding, both diagnosed by
acute abdominal computed tomography angiography
and treated successfully by surgery.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Diverticulum; Gastrointestinal diverticular
bleeding; Angiography; Computed tomography angiography; Endoscopy
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A

B

C

Figure 1 Imaging of case 1. A: Computed tomography (CT) angiography revealed contrast extravasation in a jejunal diverticulum (arrow); B: CT angiography
showed the blood supply for the jejunal diverticulum source was from a branch of the superior mesenteric artery (arrow); C: Multiple diverticula in a 30 cm segment of
the jejunum.

57%[9]. Therefore, precise localization is essential for the
treatment in patients with a life-threatening diverticular
bleeding. We herein describe two patients with massive
jejunal and colonic diverticular bleeding, respectively,
whose bleeding sites were located precisely and successfully by CT angiography and then treated by surgery.

Most gastrointestinal diverticula are asymptomatic;
however, they are usually complicated by diverticulitis
with or without bowel perforation, intestinal obstruction
and bleeding once they become symptomatic. Massive
upper gastrointestinal bleeding secondary to gastrointestinal diverticulosis is extremely rare. Most of them
present with obscure gastrointestinal bleeding[4-6]. However, colonic diverticular bleeding is a common cause
of hematochezia. It accounts for approximately 40% of
the episodes of massive lower gastrointestinal bleeding
and often results in hospitalization. Severe hemorrhage
can occur in 3%-5% of patients with diverticula[7]. Diverticula are predominantly observed in the left colon in
Western countries, while right-sided diverticula are more
commonly found in Asian countries[8].
Computed tomography (CT) angiography, colonoscopy and angiography are essential for the diagnosis and
treatment of gastrointestinal diverticular bleeding[1-8].
However, a precise location and definite hemostasis are
often difficult because diverticula are usually numerous
and bleeding is intermittent[6-8]. Blind segmental resection
in the cases of undiagnosed bleeding site is responsible
for the high re-bleeding rate of 42% and mortality of

WCCR|www.wjgnet.com

CASE REPORT
Case 1
An 86-year-old male presented to the emergency department with recurrent massive hematochezia. His past
medical history was significant for hypertension for 20
years without any history of gastrointestinal bleeding.
On physical examination, the abdomen was soft without tenderness. His hemodynamic status was unstable,
with a hemoglobin of 6.5 g/dL. An acute abdominal CT
angiography revealed contrast extravasation in a jejunal
diverticulum (Figure 1A, arrow). The superior mesenteric
artery was reconstructed, which indicated the blood supply for the jejunal diverticulum source was from a branch
of the superior mesenteric artery (Figure 1B, arrow).
Once the diagnosis of jejunal diverticular bleeding was
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D

Figure 2 Imaging of case 2. A: Abdominal computed tomography (CT) revealed contrast extravasation in the ascending colon (arrow); B: CT angiography revealed
bleeding from the intramural branches of the marginal artery supplying the ascending colon (arrow); C: Angiography failed to reveal the precise location of the bleeding; D:
Emergent colonoscopy revealed multiple diverticula in the middle part of the ascending colon without definite bleeding vessels identified (arrow).

made, a laparotomy was performed. Multiple diverticula
in a 30 cm segment of jejunum were found, beginning
50 cm distal to the Treitz’s ligament (Figure 1C). The involved segment was resected. The patient had no further
postoperative episodes of gastrointestinal bleeding.

DISCUSSION
Gastrointestinal diverticular disease is asymptomatic in
up to 70% of cases and patients may suffer from acute
complications such as bleeding, perforation, diverticulitis
or intestinal obstruction[4-6]. Bleeding is uncommon and
constitutes only 5%-33% of all cases[10]. Both upper and
lower gastrointestinal diverticular usually involve elderly
patients[2]. A significant number of patients also present with life-threatening bleeding. Based on these facts,
clinicians should keep in mind with this uncommon but
dangerous situation while managing elderly patients with
massive gastrointestinal bleeding.
Preoperative diagnosis of gastrointestinal diverticular bleeding is sometimes difficult[11,12]. Many modalities
have been introduced to evaluate gastrointestinal diverticular bleeding, including barium contrast study, Technetium99m (99mTc) RBC scan, CT scan, angiography, CT
angiography, capsule endoscopy, etc.
The upper gastrointestinal diverticular bleeding is
much less common than the lower gastrointestinal diverticular bleeding (colonic diverticular disease). The duodenum is the second most common location for gastrointestinal tract diverticula after the colon. Other less common
locations include the third and fourth portions of the
duodenum and the jejunum[13].
Colonic diverticula are the most common source of
life-threatening lower gastrointestinal bleeding. Most di-

Case 2
A 56-year-old male presented to the emergency with recurrent massive hematochezia. His past medical history
was non-significant, with no history of gastrointestinal
bleeding. On physical examination, the abdomen was soft
without tenderness. His hemodynamic status was unstable (BP 85/50 mmHg, HR 110/min) with a hemoglobin of 5.4 g/dL. The acute abdominal CT angiography
revealed contrast extravasation in the ascending colon
(Figure 2A, arrow) and bleeding from the intramural
branches of the marginal artery supplying the ascending colon (Figure 2B). Angiography failed to reveal the
precise location of the bleeding (Figure 2C). Emergent
colonoscopy was performed, which revealed multiple
diverticula in the middle part of ascending colon (Figure
2D, arrows), but no definite bleeding vessels were identified. When the conservative treatment for colonic diverticular hemorrhage was unsuccessful after three episodes
of hemorrhage, a laparotomy was performed. Partial
colectomy for most of the ascending colon was then
performed. The patient had no further post-operative
episodes of gastrointestinal bleeding.
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verticula are located in the descending or sigmoid colon;
however, spontaneous bleeding is common in diverticula
of the ascending colon[14].
Emergent endoscopy is the standard diagnostic and
therapeutic technique for gastrointestinal bleeding, but it
can be difficult when the typical gastrointestinal bleeding
involves fast and massive bleeding into an unprepared
bowel. As a matter of fact, no exact explanation is found
in up to 20% in such cases of gastrointestinal bleeding.
Arteriography is reserved for patients for whom endoscopy is unfeasible or inconclusive, and for whom bleeding persists after localization; however, it risks ischemic
damage to the bowel wall and failure to detect all bleeding
sources. CT angiography can be useful in locating the obscure source of bleeding. CT angiography showed pooled
sensitivity of 86% and specificity of 95%, respectively in
the diagnosis of acute gastrointestinal bleeding[15]. When
massive gastrointestinal bleeding occurs in patients with
unstable hemodynamic status, CT angiography is essential, it could show sac-like collections of extravasation, so
that details of its arterial supply can be clearly ascertained
in order to optimize treatment decisions[16].
CT angiography is accurate in the diagnosis of acute
gastrointestinal bleeding and can show the precise location and etiology of bleeding. Thus, CT angiography
could be used for the first line diagnostic method for
most of the patients with active gastrointestinal bleeding
without relative absolute contraindications[15].
The management of gastrointestinal diverticular
bleeding is mainly by surgical intervention, although there
are some reports of spontaneous recovery. The mortality
rate has dropped in recent years. The decrease in mortality
may be attributed to the advance of diagnostic modalities that allow clinicians to stratify patients for endoscopic
therapy, conservative treatment, or surgery[17]. For those
with less severe bleeding, endoscopic diagnosis and
treatment are good options[18]. A significant number of
patients are expected to bleed again during the followup period, although such a non-surgical approach does
control the bleeding. For those presented with massive
bleeding, emergency surgery still remains one of the
options to control the bleeding. Whether these patients
should receive surgery after initial medical management
remains unclear. This approach may be suggested only
when they suffer from recurrent bleeding. Surgery is indicated in patients with ongoing recurrent bleeding when
therapeutic endoscopy or angiography is not available or
feasible. Patients with recurrent gastrointestinal bleeding
should certainly be treated with surgery because the risk
of further episodes may increase with time[19]. Approximately 10%-25% of patients require emergency surgery
for hemodynamic instability[20].
In conclusion, CT angiography is a noninvasive, rapid,
reproducible and widely available technique that can be
performed successfully upon the majority of patients
presenting with an acute episode of gastrointestinal diverticula bleeding. Positive contrast-enhanced multidetector CT can define the bleeding sites with high accuracy.

WCCR|www.wjgnet.com

Occasionally, this technique can even define the cause
of active gastrointestinal bleeding, which, if combined
with anatomical information, can effectively inform
subsequent angiography or surgery. Multiphasic imaging
enables direct visualization of active bleeding into the
bowel. CT angiography could serve as a first diagnostic
modality in the evaluation of patients with substantial
bleeding[21].

COMMENTS
COMMENTS
Case characteristics

Active gastrointestinal diverticulum bleeding diagnosed by computed tomography (CT) angiography.

Differential diagnosis

It should be considered in the differential diagnosis of patients with gastrointestinal bleeding caused by any other reasons.

Diagnostic imaging

Diagnostic imaging mainly by CT angiography.

Treatment

Angiography or surgery may be performed when definite bleeding sites are
identified by CT angiography.

Peer review

This is a well written and well-documented report of two cases of active gastrointestinal diverticular bleeding.
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GASTROINTESTINAL DISEASES

Intestinal ascariasis at pediatric emergency room in a
developed country
Shuichiro Umetsu, Tsuyoshi Sogo, Kentaro Iwasawa, Takeo Kondo, Tomoyuki Tsunoda,
Manari Oikawa-Kawamoto, Haruki Komatsu, Ayano Inui, Tomoo Fujisawa
Laboratory tests showed mild elevation of white blood
cells and C-reactive protein levels. Antigens of adenovirus, rotavirus, and norovirus were not detected from
his stool, and stool culture showed normal flora. Ultrasonography showed multiple, round-shaped structures
within the small intestine, and a tubular structure in a
longitudinal scan of the small intestine. Capsule endoscopy showed a moving worm of Ascaris in the jejunum.
Intestinal ascariasis should be considered as a cause
of bilious vomiting in children, even at the emergency
room in industrial countries. Ultrasound examination
and capsule endoscopy are useful for diagnosis of pediatric intestinal ascariasis.
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Key words: Ascaris lumbricoides ; Paralytic ileus; Capsule endoscopy; Ultrasound; Bilious vomiting
Core tip: Intestinal ascariasis usually remains asymptomatic until the number of worms in the intestine considerably increases. A single worm of Ascaris can enter
the ampulla of Vater and result in biliary colic. Ileus
caused by a single worm is rare. Moreover, the diagnosis of intestinal ascariasis might not be considered as a
cause of symptoms suggesting ileus because ascariasis
is rare in developed countries. This is the report of a
child who presented with bilious vomiting caused by
a single worm of Ascaris lumbricoides . Pediatricians in
developed country need to be aware that Ascaris infection can cause bilious vomiting.

Abstract
Ascaris lumbricoides infection is rare among children in
developed countries. Although large numbers of adult

Ascaris in the small intestine can cause various abdomi-

nal symptoms, this infection remains asymptomatic
until the number of worms in the intestine considerably increases in most cases. Ascaris causing bilious
vomiting suggesting ileus is rare, especially in developed countries. A 6-year-old boy who lived in Japan,
presented with abdominal colic, bilious vomiting at the
pediatric emergency room. He appeared pale, and had
no abdominal distention, tenderness, palpable abdominal mass, or findings of dehydration. He experienced
bilious vomiting again during a physical examination.
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INTRODUCTION

A

Ascaris lumbricoides (A. lumbricoides) is the most common
intestinal helminth parasite, and it is estimated that the
infected population is 0.8-1.2 billion worldwide[1]. The
highest prevalence of ascariasis occurs in tropical and
semitropical countries where sanitation is poor. However,
there has been a dramatic decrease in the prevalence of
ascariasis in several Asian and Latin American countries
with economic development[2]. In developed countries,
Ascaris infection is rare, especially among children.
Although large numbers of adult Ascaris in the small
intestine can cause abdominal distension, abdominal
pain, obstructive ileus, malnutrition, and growth failure,
this infection remains asymptomatic until the number
of worms in the intestine considerably increases in most
cases[1]. A single worm of A. lumbricoides can enter the
ampulla of Vater and result in biliary colic, obstructive
jaundice, ascending cholangitis, acalculous cholecystitis,
or acute pancreatitis[1,3,4]. Because of the low prevalence
of ascariasis among children living in developed countries, pediatricians rarely encounter ascariasis as a cause
of obstructive ileus in the pediatric emergency room.
We describe a 6-year-old boy who presented with
symptoms suggesting ileus caused by a single worm of
A. lumbricoides at the pediatric emergency room in a developed country.

B

Figure 1 Abdominal ultrasound examination at the pediatric emergency
room. A: Ultrasonography shows multiple, round-shaped structures with a target-like appearance within the small intestine (white arrows); B: In a longitudinal
scan of the small intestine, ultrasound shows a tubular structure with two parallel, outer high echogenic lines (black arrows). Space between the intestinal wall
and the tubular structure was not observed.

CASE REPORT
A 6-year-old boy, who lived in Yokohama, Japan, presented with abdominal colic, bilious vomiting, and a fever
of 38.0 ℃ at the pediatric emergency room in Saiseikai
Yokohama City Tobu Hospital. He had no history of digestive diseases, except for infectious gastroenteritis, and
no growth failure, anemia, or metabolic diseases before
this episode. He had a history of traveling to the Philippines annually. The last visit to the Philippines was 5 mo
ago. His height was 113 cm (-0.3 standard deviation) and
body weight was 18.1 kg (-0.8 standard deviation). On
physical examination, he appeared pale, and had no abdominal distention, tenderness, palpable abdominal mass,
or findings of dehydration. He experienced bilious vomiting repeatedly during a physical examination. Therefore,
he received an abdominal ultrasound examination with
suspicion of ileus.
Ultrasonography showed multiple, round-shaped
structures with a target-like appearance within the small
intestine. We also observed a tubular structure with two
parallel, outer high echogenic lines in a longitudinal scan
of the small intestine (Figure 1). There was no dilation of
the small intestine with fluid retention, suggesting ileus.
There was also no thickened wall of the gut, indicating
gastrointestinal inflammation or edema. Color Doppler ultrasound did not detect blood flow in the tubular
structure within the small intestine. The biliary system
and pancreas were normal. Abdominal computed tomography following an ultrasound examination also showed
a tubular structure within the small intestine without dila-

WCCR|www.wjgnet.com

tion. He was admitted for further examinations. Laboratory tests at admission were as follows: white blood cells,
14400/μL; eosinophils, 100/μL; hemoglobin level, 13.1
mg/dL; platelets, 328000/μL; and C-reactive protein
level, 1.29 mg/dL. All other results, including electrolytes
and urinalysis, were within normal limits. Antigens of
adenovirus, rotavirus, and norovirus were not detected
from his stool by immunochromatography, and stool culture showed normal flora.
The day after admission, his clinical symptoms disappeared, but the tubular structure in his small intestine
remained, as shown by an ultrasound examination (Figure
2). Capsule endoscopy was performed 3 d after admission, and showed a moving roundworm, with an estimated length of at least 10 cm, in the jejunum (Figure 3). No
worms were observed in other sites.
He was treated with pyrantel pamoate 4 d after admission, and defecated a single roundworm 5 d after admission (Figure 4). The diagnosis of a single roundworm
infection (A. lumbricoides) was determined.

DISCUSSION
A. lumbricoides has a worldwide distribution, but it occurs
most frequently in developing countries where the sanitation is poor, and is rare in industrialized countries[1,2,5].
While the majority of A. lumbricoides infections are as-
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A

B

Figure 3 Capsule endoscopy. Capsule endoscopy shows a single roundworm
moving in the jejunum. There appears to be more than one worm body. However, movement of each part of a body able to be visualized was coordinated. A
single worm of Ascaris infection was diagnosed.

Figure 2 Abdominal ultrasound examination on the day after admission.
The tubular structure in the patient’s small intestine was still observed. An ultrasound examination shows a space between the intestinal wall and the tubular
structure, and fluid could pass through this space.

ymptomatic, an estimated 8%-15% of those infected are
associated with morbidity[6]. Severity of this infection
increases with worm burden, and those who harbor light
infections tend to be asymptomatic[6]. When adult worms
in the duodenum enter and block the ampullary orifice of
the common bile duct or main pancreatic duct, they cause
biliary colic, cholecystitis, cholangitis, pancreatitis, and
hepatic abscesses[1,3,4]. Large numbers of adult worms can
cause obstructive ileus, especially in children whose intestinal lumen is small[1,6-10]. Obstruction by Ascaris is the
most common etiology in developing countries, whereas
adhesion obstruction is the most common in developed
countries[7-9]. Obstruction owing to ascariasis commonly
occurs at the terminal ileum, although large numbers of
worms are found in the jejunum. Surgical removal of
worms is often required[7-10]. Other causes of obstruction
from Ascaris are the result of associated volvulus or intussusception caused by the bolus of worms[7-10]. In these
cases, large numbers of worms cause ileus, although a
single worm rarely causes ileus or ileus-like symptoms.
Riggin et al[11] reported a case of paralytic ileus caused by
intestinal ascariasis. In addition, Ascaris may excrete neurotoxins that make the small bowel contract (spasticity),
resulting in obstruction[8]. We encountered a child presenting with symptoms suggesting ileus, such as bilious
vomiting and abdominal colic caused by a single worm
of A. lumbricoides at the pediatric emergency room in a
developed country. Diagnosis of intestinal ascariasis was

WCCR|www.wjgnet.com

Figure 4 Excreted Ascaris lumbricoides after treatment. A single worm of
Ascaris lumbricoides was excreted the day after treatment of pyrantel pamoate.
The worm length was approximately 20 cm.

made by ultrasound examination and capsule endoscopy.
There have been reports on sonographic diagnosis of
intestinal ascariasis[12-17]. Characteristic sonographic findings
of intestinal ascariasis are as follows: a “winding highway”
or “parallel lines,” a “railway track” or “3-line” or “4-line”
signs on longitudinal scans, a “target” or “bull’s eye” appearance on transverse scans, and a “zig-zag sign”, which
indicates that the live worm shows characteristic slow,
pendular, non-directional movements. Ultrasonography
of the abdomen is a quick, safe, easily available, non-invasive, and useful modality for intestinal ascariasis[12-14,17]. An
ultrasound examination should initially be performed if
intestinal ascariasis is suspected. A. lumbricoides in the biliary system and pancreatic duct is relatively easy to detect
by ultrasound examination because these organs are fixed
in the abdomen. Occasionally, it is difficult to recognize
Ascaris in the small intestine with an ultrasound examination when worms are mixed with feces, when intestinal
gas interferes with observation, or when patients cannot
keep still in childhood. In addition, another factor that interferes with observation is mobility of the small bowel.
Moreover, in developed countries where ascariasis is rare,
the diagnosis of intestinal ascariasis might not be consid-
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ered. Therefore, pediatricians need to be aware that Ascaris infection can be a cause of bilious vomiting, indicating
ileus. In our case, we should have suspected parasitosis
as a cause of the symptoms suggesting ileus because the
patient had a history of traveling to the Philippines. We
might have been able to avoid further examinations, including computed tomography (CT) and capsule endoscopy, if we had been familiar to ascariasis and suspected
ascariasis as a cause of bilious vomiting. There were
several reasons why we could not reach a diagnosis with
ultrasonography as follows: we did not consider intestinal
ascariasis as a cause of bilious vomiting and abdominal
pain, we could not observe mobile worms despite repeated ultrasound examinations, and symptoms suggesting
ileus were not assumed to be caused by a single worm infection. We reached a diagnosis of intestinal ascariasis by
capsule endoscopy following an ultrasound examination.
Capsule endoscopy is a prevailing technology mainly
used in developed countries, which are not endemic areas
of Ascaris, and it is not widely used in endemic areas. In
previous reports on diagnosis of intestinal ascariasis using
capsule endoscopy, most of the patients were adults[18-23].
To the best of our knowledge, only one report described
this technique in a pediatric case[23]. In our case, we placed
a capsule endoscope into the duodenum endoscopically,
and identified a tubular object that was detected by ultrasound in his small intestine. Detecting specific ultrasound
findings of intestinal ascariasis is easy, and treatment can
be initiated in cases where a large number of adult worms
cause symptoms. Capsule endoscopy is useful in cases
where a small number of worms or a single worm causes
symptoms. In addition, capsule endoscopy can clarify
the type and be used to estimate the number of infected
parasites. In our case, capsule endoscopy revealed a single
worm of Ascaris infection in the small intestine.
Aggregation of adult worms usually leads to obstructive ileus caused by ascariasis. In some cases, obstruction
from Ascaris is the result of associated volvulus or intussusception caused by a bolus of worms[7-10]. In our case,
there were no findings of volvulus or intussusceptions,
and no intestinal dilatation of the oral side of an infected
worm. However, the patient presented with colicky abdominal pain and recurrent bilious vomiting, suggesting
ileus. Bilious vomiting at any age is an ominous sign that
mandates immediate evaluation, and a sign of intestinal
obstruction until proven otherwise[24]. He also presented
with a fever and elevation of serum C-reactive protein
levels. No pathogens of acute gastroenteritis were detected. An ultrasound examination showed no space between
the worm and intestinal wall at the emergency room, but
a space between the worm and intestinal wall appeared
after clinical symptoms disappeared. Ascaris may excrete
neurotoxins, which make the small bowel contract (spasticity), resulting in obstruction[8]. Findings in our case
support this putative pathogenesis.
In conclusion, intestinal ascariasis should be considered as a cause of bilious vomiting, suggesting ileus
in children, even at the emergency room in industrial
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countries, especially in children with a history of traveling
to endemic areas. Ultrasound examinations and capsule
endoscopy are useful for diagnosis of pediatric intestinal
ascariasis.
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Background

Ascaris lumbricoides (A. lumbricoides) is the most common intestinal helminth
parasite, the highest prevalence of ascariasis occurs in tropical and semitropical countries where sanitation is poor. However, Ascaris infection is rare in developed countries, especially among children. Large numbers of adult Ascaris
infection can cause intestinal obstruction, but a single worm of Ascaris infection
usually asymptomatic.

Research frontiers

Capsule endoscopy is a recently developed modality for the evaluation of small
bowel diseases, first developed in adults, and thereafter applied to children.
For children who cannot swallow a capsule endoscope, the capsule is placed
into the duodenum endoscopically. In previous reports on diagnosis of intestinal
ascariasis using capsule endoscopy, most of the patients were adults. In this
report, authors detected a tubular structure in small intestine, and confirmed a
single worm infection of Ascaris using capsule endoscopy.

Innovations and breakthroughs

In this case, the authors placed a capsule endoscope into the duodenum endoscopically in a pediatric case, and identified a tubular object that was detected
by ultrasound in his small intestine. Moreover, capsule endoscopy revealed a
single worm of Ascaris infection in the small intestine as a cause of bilious vomiting.

Applications

Intestinal ascariasis should be considered as a cause of bilious vomiting in
children, even at the emergency room in industrial countries, especially in
children with a history of traveling to endemic areas. Ultrasound examinations
and capsule endoscopy should be applied to a diagnosis of pediatric intestinal
ascariasis.

Terminology

A. lumbricoides, the human roundworm, is one of the most common soil transmitted parasites in the world, infecting about 1.2 billion people globally.

Peer review

This case report presents a patient with symptomatic ascaridiasis diagnosed
in an area in which this infection is infrequent. The images and comments may
be interesting for the readers because the paper includes some characteristic
ultrasonographic images facilitating easy diagnosis.

REFERENCES
1

2

3
4

953

Bethony J, Brooker S, Albonico M, Geiger SM, Loukas A, Diemert D, Hotez PJ. Soil-transmitted helminth infections: ascariasis, trichuriasis, and hookworm. Lancet 2006; 367: 1521-1532
[PMID: 16679166 DOI: 10.1016/s0140-6736(06)68653-4]
de Silva NR, Brooker S, Hotez PJ, Montresor A, Engels D,
Savioli L. Soil-transmitted helminth infections: updating
the global picture. Trends Parasitol 2003; 19: 547-551 [PMID:
14642761 DOI: 10.1016/j.pt.2003.10.002]
Sharma M. Echogenic shadow in the common bile duct. Diagnosis: Biliary ascariasis. Gastroenterology 2011; 141: e14-e15
[PMID: 21640114 DOI: 10.1053/j.gastro.2010.05.093]
Lee TH, Park SH, Lee CK, Lee SH, Chung IK, Kim SJ. Ascaris lumbricoides-induced acute pancreatitis. Gastrointest Endosc 2012; 75: 192-193; discussion 193 [PMID: 22196821 DOI:
10.1016/j.gie.2011.08.052]

February 8, 2015|Second Edition|

Umetsu S et al . Pediatric intestinal ascariasis in a developed country
5

6
7

8

9

10
11
12

13

14

15

Masucci L, Graffeo R, Bani S, Bugli F, Boccia S, Nicolotti N,
Fiori B, Fadda G, Spanu T. Intestinal parasites isolated in a
large teaching hospital, Italy, 1 May 2006 to 31 December
2008. Euro Surveill 2011; 16: [PMID: 21699767]
Dold C, Holland CV. Ascaris and ascariasis. Microbes Infect 2011;
13: 632-637 [PMID: 20934531 DOI: 10.1016/j.micinf.2010.09.012]
Shiekh KA, Baba AA, Ahmad SM, Shera AH, Patnaik R, Sherwani AY. Mechanical small bowel obstruction in children at
a tertiary care centre in Kashmir. Afr J Paediatr Surg 2010; 7:
81-85 [PMID: 20431216 DOI: 10.4103/0189-6725.62852]
Villamizar E, Méndez M, Bonilla E, Varon H, de Onatra S.
Ascaris lumbricoides infestation as a cause of intestinal obstruction in children: experience with 87 cases. J Pediatr Surg
1996; 31: 201-24; discussion 201-24; [PMID: 8632280 DOI:
10.1016/s0022-3468(96)90348-6]
Baba AA, Ahmad SM, Sheikh KA. Intestinal ascariasis:
the commonest cause of bowel obstruction in children at
a tertiary care center in Kashmir. Pediatr Surg Int 2009; 25:
1099-1102 [PMID: 19760197 DOI: 10.1007/s00383-009-2486-8]
Wani I, Rather M, Naikoo G, Amin A, Mushtaq S, Nazir
M. Intestinal ascariasis in children. World J Surg 2010; 34:
963-968 [PMID: 20143068 DOI: 10.1007/s00268-010-0450-3]
Riggin AJ, Brewer MB, Turner PL, Singh DP. Paralytic
ileus secondary to intestinal ascariasis. Am Surg 2012; 78:
E481-E483 [PMID: 23089427]
Mehta V, Goyal S, Pandit S, Mittal A, Aggarwal A. Sonographic diagnosis of Ascaris lumbricoides infestation as a
cause of intestinal obstruction. Indian J Pediatr 2010; 77: 827
[PMID: 20589467 DOI: 10.1007/s12098-010-0114-1]
Coşkun A, Ozcan N, Durak AC, Tolu I, Güleç M, Turan C.
Intestinal ascariasis as a cause of bowel obstruction in two
patients: sonographic diagnosis. J Clin Ultrasound 1996; 24:
326-328 [PMID: 8792275]
Aydin R, Bekci T, Bilgici MC, Polat AV. Sonographic diagnosis of ascariasis causing small bowel obstruction. J Clin
Ultrasound 2014; 42: 227-229 [PMID: 24132881 DOI: 10.1002/
jcu.22100]

16

17
18
19
20
21

22

23

24

Mahmood T, Mansoor N, Quraishy S, Ilyas M, Hussain S.
Ultrasonographic appearance of Ascaris lumbricoides in
the small bowel. J Ultrasound Med 2001; 20: 269-274 [PMID:
11270532]
Sharma UK, Rauniyar RK, Bhatta N. Roundworm infestation presenting as acute abdomen in four cases--sonographic diagnosis. Kathmandu Univ Med J (KUMJ) 2005; 3: 87-90
[PMID: 16401953]
Mahmood SA, Lee EY. Intestinal Ascaris lumbricoides.
Pediatr Radiol 2010; 40: 1452 [PMID: 19902200 DOI: 10.1007/
s00247-009-1449-5]
Wickramasinghe DP, Samarasekera DN. Intestinal helminths detected in capsule endoscopy. Dig Endosc 2012; 24:
388 [PMID: 22925304 DOI: 10.1111/j.1443-1661.2012.01297.x]
Soares J, Lopes L, Villas-Boas G, Pinho C. Ascariasis observed by wireless-capsule endoscopy. Endoscopy 2003; 35:
194 [PMID: 12561020 DOI: 10.1055/s-2003-37008]
Balachandran P, Prasad VG. Intestinal parasites seen on
capsule endoscopy. Gastrointest Endosc 2006; 64: 651 [PMID:
16996366 DOI: 10.1016/j.gie.2006.03.009]
Flóró L, Pák G, Sréter L, Tulassay Z. Wireless capsule endoscopy in the diagnosis of helminthiasis. Gastrointest Endosc 2007; 65: 1078; discussion 1079 [PMID: 17451709 DOI:
10.1016/j.gie.2006.09.023]
Yamashita ET, Takahashi W, Kuwashima DY, Langoni
TR, Costa-Genzini A. Diagnosis of Ascaris lumbricoides
infection using capsule endoscopy. World J Gastrointest Endosc 2013; 5: 189-190 [PMID: 23596544 DOI: 10.4253/wjge.
v5.i4.189]
Fritscher-Ravens A, Scherbakov P, Bufler P, Torroni F, Ruuska T, Nuutinen H, Thomson M, Tabbers M, Milla P. The
feasibility of wireless capsule endoscopy in detecting small
intestinal pathology in children under the age of 8 years: a
multicentre European study. Gut 2009; 58: 1467-1472 [PMID:
19625281 DOI: 10.1136/gut.2009.177774]
Parashette KR, Croffie J. Vomiting. Pediatr Rev 2013; 34:
307-19; quiz 320-1 [PMID: 23818085 DOI: 10.1542/pir.34-7-307]
P- Reviewer: Bordas JM, Perakath B, Zhao HT
S- Editor: Ding Y L- Editor: A E- Editor: Ma S

WCCR|www.wjgnet.com

954

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

GASTROINTESTINAL DISEASES

Small intestinal vascular malformation bleeding: A case
report with imaging findings
Jun Cui, Liu-Ye Huang, Shu-Juan Lin, Long-Zhi Yi, Cheng-Rong Wu, Bo Zhang
Key words: Small intestine; Vascular malformation;
Bleeding; Imaging; Diagnosis

Jun Cui, Liu-Ye Huang, Shu-Juan Lin, Long-Zhi Yi, ChengRong Wu, Bo Zhang, Department of Gastroenterology, Yan tai Yu
Huang Ding Hospital, Yantai 264000, Shandong Province, China
Author contributions: Cui J, Huang LY and Lin SJ designed
and initiated the study; Lin SJ performed small intestinal endoscopy; Lin SJ and Yi LZ performed a literature search; additional
cross-referencing was performed by Wu CR and Zhang B; Cui J
drafted and wrote the paper.
Correspondence to: Dr. Lin Shu-Juan, Department of Gastroenterology, Yan tai Yu Huang Ding Hospital, Zhifu District,
Yuhuangding east Road 20, Yantai 264000, Shandong Province,
China. sdlsj123@126.com
Telephone: +86-535-6691999 Fax: +86-535-6240341
Received: March 6, 2014
Revised: April 29, 2014
Accepted: June 21, 2014
Published online: February 8, 2015

Core tip: A 47-year-old man presented at the hospital 5
mo ago with dark stool. Several angiomas were detected by oral approach enteroscopy, but no active bleeding was observed. Additionally, no lesion was detected
by anal approach enteroscopy; however, gastrointestinal tract bleeding occurred for an unknown reason.
Ileal vascular malformation was detected by abdominal
vascular enhanced computed tomography, and ileal
angioma and vascular malformation were detected
by a laparoscopic approach. Segmental resection was
performed for both lesions, which were confirmed by
pathological diagnosis. This report systemically emphasizes the imaging findings of small intestinal vascular
malformation bleeding.

Abstract
Original sources: Cui J, Huang LY, Lin SJ, Yi LZ, Wu CR,
Zhang B. Small intestinal vascular malformation bleeding: A
case report with imaging findings. World J Gastroenterol 2014;
20(38): 14076-14078 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i38/14076.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i38.14076

The small intestine is approximately 5-6 m long and occupies a large area in the abdominal cavity. These factors preclude the use of ordinary endoscopy and X-ray
to thoroughly examine the small intestine for bleeding
of vascular malformations. Thus, the diagnosis of intestinal bleeding is very difficult. A 47-year-old man presented at the hospital 5 mo ago with dark stool. Several
angiomas were detected by oral approach enteroscopy,
but no active bleeding was observed. Additionally, no
lesions were detected by anal approach enteroscopy;
however, gastrointestinal tract bleeding still occurred
for an unknown reason. We performed an abdominal
vascular enhanced computed tomography examination and detected ileal vascular malformations. Ileum
angioma and vascular malformation were detected by
a laparoscopic approach, and segmental resection was
performed for both lesions, which were confirmed by
pathological diagnosis. This report systemically emphasizes the imaging findings of small intestinal vascular
malformation bleeding.

INTRODUCTION
Generally, the first sign of small intestinal disease is bleeding, the small intestine is about several meters long. These
factors preclude the use of ordinary endoscopy and X-ray
to thoroughly examine the small intestine[1]. Electronic
enteroscopy can be used to examine the small intestine[2].
However, in some patients, bleeding of small intestinal lesions cannot be detected by enteroscopy because oral and
anal approach enteroscopy do not reach a “blind region”
from either side. Thus, a bleeding site in the “blind region”
cannot be detected by enteroscopy, especially for cases of
bleeding caused by vascular malformation. Generally, diag-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Skin, enteroscopy, abdominal vascular enhanced computed tomography, laparoscopy and pathological findings of the patient. A: Pathological
analysis showed cavernous angioma on the right knee (× 400); B: Angioma was indicated by oral approach enteroscopy; C: Arterior-venous malformation at the
branch of the superior mesenteric artery was shown by abdominal vascular enhanced computed tomography (CT); D: Contrast media remained in the arterior-venous
malformation, as shown by abdominal vascular enhanced CT at the cross section; E: Contrast media remained in the arterior-venous malformation, as shown by abdominal vascular enhanced CT in a reconstruction of a coronal view; F: A small intestinal angioma was detected by a laparoscopic approach; the tissue in this image
corresponds to B; G: Arterior-venous malformation was found by a laparoscopic approach; the tissue in this image corresponds to C-E; H: By pathological examination, the resected small intestinal arterior-venous malformation was shown to have a vessel wall that was irregular, distorted and dilated (× 400).

noses of bleeding in the “blind region” requires angiography, but angiography has the drawbacks of causing trauma,
having a long time of duration and costing large amounts[3].
Here, we report a case of bleeding at a small intestinal
vascular malformation with an emphasis on the imaging
findings obtained by small intestinal endoscopy, abdominal vascular contrast-enhanced computed tomography
(CT), laparoscopy and pathology.

an abdominal vascular enhanced CT examination. After CT
scanning, reconstruction for CT images was performed.
Ileal vascular malformation was detected by abdominal vascular enhanced CT, and ileal angioma and vascular
malformation were detected by a laparoscopic procedure.
Segmental resection was done for both lesions, which
were confirmed by pathological diagnosis (Figure 1).

DISCUSSION

CASE REPORT

Small intestinal bleeding, which includes bleeding lesions
located at any site from the Treitz ligament to the ileocecal junction, is known to occur for the following reasons:
duodenal ulcer, inflammatory bowel disease or small intestinal vascular malformation or tumor[4]. Among these
conditions, vascular malformation, tumor and inflammatory bowel disease are the most common causes of
bleeding. Because the small intestine is difficult to reach

A 47-year-old man, presented at the hospital 5 mo ago with
dark stool. The patient was anemic, with a hemoglobin
level of 73 g/L. Several angiomas were detected by oral approach enteroscopy without active bleeding site detected.
Additionally, no bleeding site was observed by anal approach enteroscopy; however, gastrointestinal tract bleeding
still occurred for an unknown reason. Next, we performed
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Related reports

by gastroscope, duodenoscope or colonoscope, ordinary
diagnostic methods have limitations for small intestinal
examinations and, therefore, small intestinal bleeding is
difficult to diagnose[5].
Arteriography is useful for small intestine bleeding,
however, according to previous reports, when extravasation of contrast media can be detected by X-ray, it means
that the bleeding rate is more than 0.5 mL/min. Therefore, angiography is useful for the diagnosis of active gastrointestinal tract bleeding[6]. However, arteriography can
cause trauma, and it is only useful for vascular diseases or
tumors with a rich blood supply.
When gastrointestinal tract bleeding cannot be controlled by non-surgical measures, exploratory laparotomy
becomes necessary. Because the cause of bleeding is unclear, exploratory laparotomy can fail or the lesion might
not be properly treated and, therefore, the postoperative
re-bleeding rate is high. Recently, small intestinal bleeding
has been diagnosed by enteroscopy, but not all bleeding
sites could be detected[7,8]. Diagnosis often fails because
enteroscopy through both the mouth and anus does not
cover the entire gastrointestinal tract. With image reconstruction function of enhanced CT, CT angiography
has replaced ordinary angiography for the diagnosis of
vascular malformation[9,10]. For the patient described in
this case report, vascular malformation was diagnosed by
abdominal enhanced CT, while the malformation was not
observed by enteroscopy. Therefore, for patients with
small intestinal bleeding, we recommend that abdominal
vascular enhanced CT should be conducted before a surgical operation to avoid missing other vascular malformations. We suggest this approach regardless of whether the
bleeding sites can be detected by enteroscopy.
We reported a patient with cavernous angioma on the
right knee. Several years later, small intestinal angioma and
vascular malformation was detected by double-balloon enteroscopy and CT, indicating that he had multiple angiomas.

The small intestine was difficult to reach using a gastroscope, duodenoscope
or colonoscope. Therefore, these ordinary diagnostic methods were difficult to
diagnose small intestine disease.

Explanation of terms

Abdominal vascular contrast-enhanced CT indicates that contrast media was
injected through a peripheral vein. CT scanning indicates that CT images were
obtained and refined by post-processing; the best images were selected for
analysis and diagnosis.

Experiences and lessons

This paper shows that abdominal vascular enhanced CT has a practical value
for the diagnosis of small intestinal vascular malformations. This approach can
offest the shortcomings of double-balloon enteroscopy, and is especially useful
for the diagnosis of obscure gastrointestinal tract bleeding.

Peer review

This is a case report of a patient with bleeding of a small intestinal vascular
malformation with imaging findings. It is quite nice.
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A 47-year-old man presented at hospital with dark stool.

Clinical diagnosis
The patient was anemic.

Differential diagnosis

8

Peptic ulcer, colon cancer, small intestinal tumor.
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six cases of repeated isolated AR have been described.
Repeated segmental colorectal resections are generally
associated with a favourable prognosis, with a median
survival rate of 45 mo (range, 13-132 mo). Repeated
isolated ARs are rare, and segmental colorectal resections are generally associated with long-term diseasefree survival.
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Core tip: We report a case of a double isolated anastomotic recurrence (AR) after sigmoidectomy. At present,
only six cases of repeated isolated AR have been described. Repeated isolated ARs are rare, and segmental colorectal resections are generally associated with
long-term disease-free survival.
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Abstract
Repeated anastomotic recurrence (AR) of colonic cancer
is uncommon. We report a case of a double-isolated AR
after sigmoidectomy. In 2003, a 60-year-old woman
underwent stapled sigmoid resection for a moderately
differentiated adenocarcinoma. Further rectal bleeding
occurred after six months, and colonoscopy detected
an AR. Thus, an additional stapled colorectal anastomosis was performed. Ten months later, a colonoscopy
detected a circumferential AR that prompted the completion of a second colorectal resection, with a doublestapled colorectal anastomosis. Twenty-four hours after
surgery, a massive pulmonary embolism occurred, and
the patient died within a few hours. At present, only
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INTRODUCTION
Colorectal cancer is the second most common neoplasia
in Western countries. Sometimes, within 24 mo after curative surgery, a locoregional extraluminal recurrence may
occur; the resultant 5-year mortality rate is 80%-90%[1].
Emergency surgery, poor colorectal surgery skills, poor
tumour differentiation and advanced disease stages are
the main risk factors of death[2,3].
Many series have focused on local recurrences fol-
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Figure 1 June 2003-Lumen stricture caused by circumferential sigmoid colon cancer 35 cm from the anal verge.

lowing the surgical treatment of rectal cancer, whereas
only a few published studies have investigated locoregional recurrences among patients undergoing colonic
cancer surgery[4].
However, isolated (without disseminated disease)
anastomotic recurrence (AR) inside the bowel lumen is
uncommon, although it is generally associated with better long-term survival compared to locoregional recurrence. Historically, the risk is greater for rectal cancer
than colonic cancer, with a reported AR incidence of
2%-4%[5].
Moreover, repeated AR following colorectal resections for colonic cancer is unusual, and all published data
are case reports.
AR usually results from the luminal implantation of
viable exfoliated tumoral cells during surgical manipulation or from proliferative instability at the anastomotic
site promoting metachronous carcinogenesis[6,7].
Herein, we describe a rare case in which an isolated
double AR following curative mechanical sigmoid resection was observed.
Using the keywords “colorectal anastomotic recurrence”, “local recurrence”, “locoregional recurrence”,
“repeated recurrence”, “local relapse”, and “viable exfoliated cells”, a PubMed database search (PubMed, National Library of Medicine, Bethesda, MD, United States)
was performed. Few cases of subsequent colorectal AR
following colonic resections have been previously described, and each case was diagnosed by rectal bleeding
or follow-up colonoscopy. In most cases, a favourable
prognosis following repeated segmental colorectal resections was observed.

The patient underwent a preoperative work-up consisting of routine blood tests, including tumour markers,
and a whole body computed tomography (CT) scan,
which detected neither local infiltration nor liver and pulmonary metastases. A segmental sigmoid colon resection
was performed, followed by a stapled colorectal side-toend anastomosis (Premium Plus CEEA™ Stapler 31,
Covidien®, Dublin, Ireland). Pathological examination
showed a moderately differentiated (G2) adenocarcinoma, without any vascular or lymphatic invasion; the
tumour was stage 1, according to the TNM classification
(pT2N0M0), and B1, according to the Astler and Coller
classification. No metastases were detected in the twenty
excised lymph nodes, and the resection margins were 5
cm proximal and 3 cm distal.
Based on the Italian Association of Medical Oncology guidelines[8], the patient did not undergo chemotherapy, and she was enrolled in a follow-up program. After
six months, new rectal bleeding occurred, and colonoscopy detected an area of hypertrophic and oedematous
mucosa approximately 18 cm from the anal verge that
occupied half of the circumference of the colorectal
anastomosis (Figure 2).
Several biopsies showed infiltration of the lamina
propria related to an adenocarcinoma recurrence. Contrast-enhanced whole-body CT scan did not rule out any
distant or local metastases.
In January 2004, a segmental colorectal resection was
performed (Premium Plus CEEA™ Stapler 31, Covidien®,
Dublin, Ireland), followed by a stapled colorectal side-toend anastomosis. Pathological examination confirmed
the pre-operative diagnosis of G2 adenocarcinoma with
tumour-free aortocaval lymph nodes (pT2N0M0), and a
normal mucosal pattern 8 cm proximal and 6 cm distal
from the tumour was reported. A 10-cycle chemotherapy regimen with 5-fluorouracile 425 mg/m2 and folic
acid 20 mg/m2 was performed weekly. The colonoscopy
that was performed 10 mo later detected a further circumferential recurrence at the previous anastomotic site
(Figure 3).
Contrast-enhanced CT scan did not reveal any distant metastases. The serum CEA level was normal. In
November 2004, a colorectal resection (with a double-

CASE REPORT
In June 2003, we observed a 60-year-old woman complaining of constipation and rectal bleeding. She was not
affected by any coagulation disorder or major comorbidities. Colonoscopy revealed a circumferential friable
neoplasm, with large necrotic areas in the sigmoid colon,
35 cm from the anal verge. The neoplasm strictured the
lumen, preventing further passage of the endoscope (13
mm) (Figure 1).
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Figure 2 December 2003 - First colorectal AR, six months after primary surgery.

A

B

Figure 3 November 2004 - Second AR, seventeen months after primary surgery.

stapled colorectal anastomosis approximately 5 cm from
the anal verge) and an abdominopelvic lymphadenectomy were performed. Pathological examination showed
a G2 adenocarcinoma AR infiltrating the muscular layer
(pT3N0M0-Astler and Coller stage B2); the circumferential margin of resection and 10 excised lymph nodes
were tumour free. Twenty-four hours after surgery, a
massive pulmonary embolism occurred, and the patient died few hours later, despite thromboprophylaxis
therapy with low-weight heparin (nadroparin 2.850 UI)
that had been continuously administered since the night
before surgery.

and the second occurred after 34 mo following a mechanical sigmoidectomy for G2 adenocarcinoma of the
sigmoid colon. A double-stapled colorectal anterior resection for the repeated AR was performed, followed by
adjuvant chemotherapy. Perioperative rectal remnant irrigation was performed with 2000 mL of normal saline.
No evidence of further recurrence was found 48 mo after the patient’s initial operation. Futami et al[11] reported
another case in a 64-year-old female patient (double recurrence). The first AR was observed only 3 mo after a
stapled sigmoidectomy for a pN0 adenocarcinoma, with
no lymphatic or vascular invasion. Preoperative colonic
retrograde irrigation and perioperative lavage of a rectal
remnant by a polyvinylpyrrolidone iodine (PVP-I) solution were performed, along with the stapled colorectal
resection. An abdominoperineal resection for a second
(pN0) AR was carried out after twelve months. The survival rate was not reported. Funahashi et al[12] described
an exceptional case of repeated (three times) AR in a
51-year-old man at 6, 15 and 24 mo after the first sigmoidectomy. This patient received an anterior rectal resection, associated with colonic irrigation by 5% PVP-I;
a low anterior resection, associated with an en-bloc resection of small intestine and bladder; and finally, an abdominoperineal resection with lateral lymphadenectomy.
Approximately 8 years after surgery, the patient was well,
demonstrating favourable oncological outcomes for AR.
In the reported cases, the AR diagnosis was confirmed

DISCUSSION
The literature review found only a few previous reports
of repeated isolated AR, all of which occurred fewer
than two years after curative resection for colonic cancer.
The first case was described by Roncoroni et al[9] in a 65year-old female patient (double AR). AR (pT2N0M0)
was observed one year after a stapled left hemicolectomy, and the second occurrence (pT2N0M0) came nine
months after the colorectal resection. The patient underwent stapled colorectal and, subsequently, a doublestapled coloanal anastomosis and adjuvant radiotherapy.
She was disease free 54 mo after the first operation. The
second case was described by Yajima et al[10] in a 44 -yearold woman. The first recurrence occurred after 12 mo,
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Table 1 Subsequent isolated anastomotic recurrences following colorectal resections for colonic cancer: the characteristics of reported cases
Ref.
Roncoroni et al[9]
Futami et al[11]
Funahashi et al[12]
Yajima et al[10]
Costi et al[19]
Conzo et al

1

1

Year

Age (yr)

AR (number)

First AR interval time
(mo)

CEA level
(ng/mL)

Survival (mo)

Colorectal
irrigation

Dis Colon Rectum 2004
J Nippon Med Sch 2007
WJSO 2007
Surg Today 2007
WJS 2011
-

65 Female
64 Male
51 Male
44 Female
65 Female
60 Female

2
2
3
2
2
2

12
3
6
12
21
6

Normal
Normal
Normal
Normal
Normal
Normal

54
13
42
48
132
17

Yes
Yes
Yes
-

AR: Anastomotic recurrences.

Exfoliated cells may proliferate along the anastomotic
site, often after stapled anastomosis, precipitating a local
relapse. The isolation of viable desquamated cancer cells
from colonic lavage solution or from stapling devices has
been well demonstrated by different studies. Although
these cells are capable of implanting on the raw surface
of suture materials, the AR rate after curative colorectal
resections, which are often performed without perioperative colorectal irrigation, remains low. Therefore, different
unknown AR pathogenetic factors should be investigated. Moreover, it is well known that anal fissure or fistula,
haemorrhoidectomy sites, and other types of mucosal
injury can promote the implantation and growth of viable cancer cells[20]. To decrease implantation risk, Jenner
et al[21] proposed intraluminal irrigation with the cytocidal
agent PVP-I. This procedure decreased suture line recurrence rates from 10%-16% to 2%-3%[11]. However, after
curative resections, we do not routinely perform colorectal remnant irrigation; in the literature, the indication data
are debatable. In addition, in the subsequent AR-presenting cases, perioperative colorectal lavage by PVP-I or by
normal saline, as performed in 3 out of 6 cases, was still
unable to prevent AR.
Keighley et al[22] described another mechanism for local recurrence based on the biological instability at the
anastomotic site, which may increase susceptibility to
cancer. Animal studies have shown an increased yield of
bowel tumours at the site of anastomosis after resection,
regardless of whether the insult occurred before or after
the administration of common chemical carcinogens.
It has been suggested that the proliferative instability
along the anastomotic line caused by suture materials can
allow the engraftment of exfoliated malignant cells[23-25].
Titanium and descending braided sutures can provide a
substrate for exfoliated malignant cells, thereby resulting
in recurrences along the suture line. However, despite
reports of AR caused by cancer cell implantation using
the double-stapling technique[26-29], no statistically significant difference has been reported in the local recurrence
rate between stapled and hand-sewn anastomoses[26,29,30].
Experimental studies recommend the use of absorbable
monofilament manual sutures because of their lower
carcinogenic potential. Nevertheless, there is no statistical evidence supporting this hypothesis[31].
In our case, we cannot exclude the possibility that the
isolated AR was caused by metachronous carcinogenesis,
as demonstrated in Roncoroni’s case by the appearance

by colonoscopy or rectal bleeding. Most serum CEA values were normal, and repeated segmental colorectal resections were associated with a favourable prognosis, with a
median survival rate of 45 mo (range, 13-132 mo). Only 2
cases required the performance of an abdominoperineal
resection (Table 1). Repeated AR that occurred despite
colorectal irrigation represented 3 of the 6 reported cases.
Regardless of notable therapeutic progress, local recurrence after curative colorectal resection occurs in up to
32% of patients[11]. More frequently, locoregional extraluminal recurrence occurs within 24 mo after surgery, often
without disseminated disease and generally resulting in a
poor prognosis. This incidence is higher for distal localisation (sigmoid colon and rectum), confirming the higher
malignancy of left colon cancer. Inadequate resection
margins and occult lymphatic involvement are the most
frequent causes.
However, isolated colonic recurrences at the anastomotic site following colorectal resections for colonic cancer
are uncommon, with a 4%-12% rate reported[5]. A higher
risk is observed in the treatment of rectal cancer. AR is
generally associated with a better long term survival[13,14],
which has also been confirmed in the treatment of rectal
cancer by Matsuda et al[15] who found a higher survival
rate in AR compared to pelvic recurrence among 21 patients undergoing rectal cancer surgery.
In most cases, incomplete resection or implantation
of exfoliated cells was involved[2,16].
Biological, surgical and genetic factors should be considered in determining colorectal local recurrence. Aggressive histological type, poor differentiation (G3) and
advanced tumour stage are the main biological risk factors[17]. Radial margins, inadvertent rectal perforation,
distal and proximal rectal margins, and en-bloc resections of adherent tumours are considered to be the main
surgical risk factors[18]. Costi et al[19] also demonstrated a
high genetic instability in two patients who were affected
by repeated AR.
In our case, the pathological examination of all specimens showed tumour-free margins, as well as the absence
of lymph-vascular invasion and no lymph node involvement or occult metastases. Hence, this condition was
considered to be a double isolated primary AR rather than
a perianastomotic locoregional case. The implantation of
viable exfoliated cells appears to be the main cause of recurrence. Exfoliation and subsequent cancer cell implantation remain a controversial subject of active research.
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of polyps at anastomosis site[9].
Because of the rarity of isolated repeated AR, there
is no standardised surgical strategy. Whenever possible,
AR should be addressed by the re-excision of the anastomosis, with 5-cm clear margins. Segmental colectomy
and total colectomy are both acceptable options[32].
The blood supply to the remaining bowel should
always be assessed when planning these subsequent resections. Segmental colorectal resections are generally
associated with long-term, disease-free survival.
In conclusion, after curative stapled surgical resection
for colonic cancer, isolated repeated AR is rare, and a favourable prognosis has mostly been reported; however,
disease management may be associated with significant
morbidity or mortality rates. This outcome may be because of either the implantation of viable cells or the
proliferative instability of the stapled suture line; furthermore, genetic factors may also be involved. Colorectal
irrigation by PVP-I or by normal saline did not prevent
repeated AR in the reported cases. An early diagnosis
by intensive endoscopic follow-up can allow for curative
colorectal resections. Based on our limited experience in
managing operable AR, segmental resection followed by
intensive careful endoscopic monitoring could result in
long-term disease-free survival.

toring, could result in a long-term disease-free survival.

Peer review

Because of the rarity of isolated repeated AR, there is no standardized surgical strategy; AR may be due either to the implantation of viable cells or to the
proliferative instability of the stapled suture line, and yet genetic factors may
be involved; although limited experience in the management of operable AR,
segmental resection, followed by intensive endoscopic careful monitoring, could
result in a long-term disease-free survival.
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Abstract

INTRODUCTION

Prostatic brachytherapy with permanent seed implants is
a recent and safe radiation therapy technique associated
with radiation-induced digestive disease. Argon plasma
coagulation procedure is a validated modality in the management of haemorrhagic radiation proctitis, which is
known to occasionally induce chronic rectal ulcers. We report here an original case report of an acute painful rectal ulcer as a consequence of the combination of shortterm therapy with non-steroidal anti-inflammatory drugs
therapy, prostatic brachytherapy with malposition of seed
implants and argon plasma coagulation procedure in a
patient with haemorrhagic radiation proctitis. The description of this clinical observation is essential to recommend
the discontinuation of non-steroidal anti-inflammatory
drugs therapy and the control of the position of seed
implants in case of prostatic brachytherapy before argon
plasma coagulation for radiation-induced proctitis.

Prostatic brachytherapy with permanent seed implants is a
recent and safe prostatic radiation therapy technique which
is associated with radiation-induced digestive diseases like
external beam radiotherapy[1]. Argon plasma coagulation
(APC) procedure is a validated modality in the management of haemorrhagic radiation proctitis but may be
rarely associated with chronic rectal ulcers[2]. Finally, nonsteroidal anti-inflammatory drugs (NSAIDs) are known to
occasionally induce colitis with parietal ulceration of lower
gastrointestinal tract[3]. Chronic NSAIDs therapy has been
recently reported as a possible risk factor of chronic ulcer
formation after external beam radiotherapy and APC procedure[4]. We report here an original case report of an acute
rectal ulcer as a consequence of the combination of shortterm therapy with NSAIDs, prostatic brachytherapy with
the malposition of seed implants and APC procedure.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Radiation proctitis; Prostatic brachytherapy;

A 69-year-old man was referred to our institution for
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Core tip: Endoscopist should be made aware of the
potential dramatic outcome when treating patients with
argon plasma coagulation when they are on non-steroidal anti-inflammatory drugs and previously treated for
prostate cancer with prostatic brachytherapy.
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management of rectal bleeding. His previous medical history included chronic migraine treated with NSAIDs in
case of acute migraine headache, and T2aN0 prostatic
cancer treated fourteen months earlier with prostatic
brachytherapy and permanent 125Iodine seed implants. He
reported the occurrence of blood in his stool for three
months without other digestive symptoms and without
concomitant anticoagulant or antiplatelet therapy. The
patient underwent an initial colonoscopy which revealed
a focal haemorrhagic radiation proctitis. He began daily
corticosteroid enemas with a suspension containing 100
mg of hydrocortisone acetate. The persistence of rectal
bleeding after 2 mo of sequential medical therapy led us
to propose a new endoscopic evaluation (revealing no new
digestive lesions) with a single APC procedure. Two weeks
later, the patient reported self-medication with a high dose
of oral ketoprofen (600 mg daily) for severe migraine
headaches during one week followed by intense proctalgia
requiring opioid medication with a maximal dose of 60
mg of morphine sulphate daily. He also complained of
rectal emission of mucus viscosity without recurrence of
bleeding. A new rectosigmoidoscopy revealed a 2 cm long
ulcer of anterior circumference of the low rectum (Figure
1). A complementary radiologic exam with pelvic magnetic resonance imaging (MRI) confirmed, on the axial
T1-weighted after injection of gadolinium chelate (Figure
2A) and T2-weighted (Figure 2B), the presence of a large
ulceration with regular edges sitting without local infectious complication or digestive fistula. The occurrence of
this digestive complication led us to analyse a pelvic MRI
performed 6 mo before the endoscopic APC procedure
and to observe the presence of 125Iodine seed implants in
an abnormal position, sitting in the outer part of the anterior rectal wall instead of the large ulceration on an axial
T1-weighted after injection of gadolinium chelate (Figure
3). A decrease of proctalgia was observed after 3 mo with
progressive reduction of opioid analgesic dosage. After
6 and 12 mo, a rectosigmoidoscopy and a pelvic MRI revealed a persistent rectal ulcer with the same initial characteristics. Analgesic treatment was stopped 12 mo after the
diagnosis of the rectal ulcer and a definitive withdrawal of
NSAIDs was recommended.

Figure 1 Ulcer located at the anterior part of the low rectum in retroflex
examination with rectosigmoidoscopy.

A

B

DISCUSSION

Figure 2 Large ulceration (indicated by white arrow) with regular edges
sitting without local infectious complication or digestive fistula on pelvic
magnetic resonance imaging performed 1 mo after endoscopic argon
plasma coagulationprocedure. A: Axial T1-weighted section after injection of
gadolinium chelate; B: Axial T2-weighted section.

The prostatic brachytherapy with malposition of seed
implants is known to generate rectal ulcers with such
possible dramatic complications as rectourethral fistulas
and the necessity of complex surgery with digestive and
urinary derivation[5]. In this case, the initial endoscopy
confirmed only active haemorrhagic radiation proctitis
without initial digestive ulcerative lesions, and therefore
allowed us the possibility of performing an APC procedure. The endoscopic diagnosis of the rectal ulcer
after the APC procedure led us to discover the recent
self-medication of the patient with a high dose of oral
ketoprofen (600 mg daily). Pelvic MRI analysis without
the detection of rectourethral fistulas led us to propose
a symptomatic medical treatment. Comparative analysis

of previous MRI data identified the malposition of seed
implants in the anterior rectal wall. However, no clinical report with similar results has ever been published.
Therefore, no medical recommendations are available in
the context of rectal malposition of seed implants with a
medical requirement of an APC procedure. We can suggest that NSAIDs therapy probably contributed to the
development of this ulcer formation after the APC procedure. Thus, in the context of increasing use of prostatic brachytherapy, and in order to decrease the likelihood
of a dramatic outcome following an APC procedure for
radiation-induced proctitis, it seems necessary for endoscopists to advise the discontinuation of NSAIDs therapy

WCCR|www.wjgnet.com
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Figure 3 Presence of 125Iodine seed implants in an abnormal position. Presence of 125Iodine seed implants in an abnormal position (arrows), sitting in the outer
part of the anterior rectal wall instead of the large ulceration on pelvic magnetic resonance imaging performed 6 mo before endoscopic argon plasma coagulation procedure with axial T1-weighted section after injection of gadolinium chelate.
bleeding from certain lesions in the gastrointestinal tract and brachytherapy is a
type of radiation treatment using radioactive seed implants inserted directly into
the tumour with the delivery of high doses of radiation to the tumour.

and the control of the position of seed implants in case
of prostatic brachytherapy.

Experiences and lessons

COMMENTS
COMMENTS

Endoscopist must control the position of seed implants (in the context of prostatic brachytherapy) before each argon plasma procedure for haemorrhagic
radiation proctitis and the information to discontinue NSAIDs must be given to
the patient in any case of coagulation therapy of the digestive tract.

Case characteristics

A 69-year-old man with a history of prostatic brachytherapy presented a painful
acute rectal ulcer after non-steroidal anti-inflammatory drugs (NSAIDs) treatment and a plasma argon procedure.

Peer review

Clinical diagnosis

This article applies retrospective radiological analysis to identify the origin of
potential dramatic toxicity of plasma argon therapy in context of NSAIDs treatment and prostatic brachytherapy.

Differential diagnosis
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Combined digestive toxicity of NSAIDs and plasma argon procedure in the
context of radiation induced proctitis due to rectal malposition of seed implants
after prostatic brachytherapy.
Rectal thermometric ulceration, anorectal abscess, solitary rectal ulcer.
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Laboratory diagnosis

No biological inflammatory and infectious syndrome.

Imaging diagnosis

2

Rectosigmoidoscopy (retroflex examination) showed ulcer located at the anterior part of the low rectum and a pelvic magnetic resonance imaging showed
presence of 125Iodine seed implants in an abnormal position, sitting in the outer
part of the anterior rectal wall instead of the large ulceration.

Pathological diagnosis

3

Treatment

4

Inflammatory and necrotic ulcer due to the toxicity of NSAIDs and plasma argon
procedure.
Discontinuation of NSAIDs and opioid analgesy.

Related reports

Radiation-induced proctitis is known to be a local pelvic complication of prostatic
brachytherapy, but to date no case has reported the toxic combination of NSAIDs
and plasma argon procedure in the context of malposition of seed implants.
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Core tip: Twin to twin transfusion syndrome (TTTS) is
caused by an aberrant vascular connection between
monochorionic infant twins. Necrotizing enterocolitis,
jejunal/ileal atresia, and perforation have previously
been reported, but there have been no reports of
Hirschsprung’s disease in a donor infant with TTTS. The
intrauterine hypoxemia in the case we report here may
have inhibited neuroblast cell migration or caused the
destruction of ganglion cells in the gut. The patient was
a donor baby with symptoms of feeding intolerance
and marked colon dilatation who was suffering from
Hirschsprung’s disease and TTTS.
Original sources: Park HW, Cho MJ, Kim WY, Kwak BO,
Kim MH. Hirschsprung’s disease in twin to twin transfusion
syndrome: A case report. World J Gastroenterol 2014; 20(46):
17666-17669 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i46/17666.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i46.17666

Abstract
Twin to twin transfusion syndrome (TTTS) is caused by
aberrant vascular connections between infant twins and
results in high morbidity and mortality in the perinatal
period. In donor infants with TTTS and symptoms of
intestinal obstruction, small-bowel lesions have been
+6
reported in most cases. We report on a 33 gestational wk donor infant with TTTS who had intermittent
obstructive episodes, including delayed meconium passage and colonic dilatation on abdominal X-ray. The
diagnosis of Hirschsprung’s disease was based on a
lateral pelvic film with a reversed rectosigmoid ratio.
A subsequent barium colon study and rectal suction
biopsy indicated a short segment aganglionosis of the
colon.

INTRODUCTION
Twin to twin transfusion syndrome (TTTS), which occurs in 1%-15% of monochorionic twins[1], has been associated with high perinatal mortality and morbidity[1-3].
Abnormal vascular connections between infant twins
and blood volume fluctuations or ischemia cause damage
across multiple organs[1-3]. Jejunal or ileal lesions (atresia
or perforation) and necrotizing enterocolitis in the gastrointestinal system have been previously reported in donors
with TTTS[2-5].
Here, we present the case of a donor baby with TTTS
and symptoms of delayed meconium passage and intermittent obstructive episodes with colonic dilatation. Rec-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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tal submucosal biopsy and a barium colon study led to a
diagnosis of Hirschsprung’s disease.

During the period of hospitalization, the donor infant
showed feeding intolerance with marked dilatation of the
sigmoid colon that required intermittent rectal decompression and glycerin enemas. We suspected congenital
megacolon because of the dilatation of the sigmoid
colon with an inversed sigmoid-rectum diameter ratio
on lateral pelvic film at the age of 61 d (Figure 1B). The
anus was located as usual on physical examination, and
a 9 mm Hegar dilator could be inserted easily when the
body weight was 2070 g. Therefore, we could rule out
anal stenosis. A barium enema study revealed the transition zone in the recto-sigmoid region, with an inversed
recto-sigmoid ratio.
Retained barium contrast in the bowel could be seen
on delayed film, obtained 48 h after the colon study, as
well as 24 h after. Increased numbers of nerve fibers in
the submucosal layer were observed, but no ganglion
cells were found in a biopsy specimen obtained via rectal suction biopsy (Figure 2). The results of the rectal
submucosal biopsy and barium colon study supported a
diagnosis of Hirschsprung’s disease. Colostomy surgery
was performed at 81 d of age. The operative finding
showed marked dilatation immediately above the rectum,
which indicated a short segment of an aganglionic lesion.
After the operation, no further obstructive symptoms or
findings of colonic dilatation on abdominal X-ray were
observed.

CASE REPORT
A male infant was born to a healthy 33-year-old multigravid woman. The pregnancy was complicated by
polyhydramnios on the recipient side, oligohydramnios
on the donor side, a marked difference between the two
fetuses in apparent body weight, and pregnancy-induced
hypertension. Amnioreductions were performed during
pregnancy to alleviate the polyhydramnios in the recipient
infant, but laser ablation was not performed. When labor
began prematurely at 33+6 wk gestation, the twins were
delivered via emergency Caesarean section. The recipient
twin weighted 2190 g (50th-75th percentile) and had Apgar
scores of 7/10 and 8/10 at 1 and 5 min, respectively. The
donor weighed 1250 g < 10th percentile) and had Apgar
scores of 2 and 5 at 1 and 5 min, respectively.
At birth, the donor baby was pale and exhibited weak
muscle tone and poor spontaneous respiratory effort.
Therefore, he required immediate intubation and assisted
ventilation. His face showed compression deformities attributable to the oligohydramnios. The difference in birth
weight between the infants was 42.9%. The hemoglobin
levels of the recipient and donor were 20.3 and 3.4 g/dL,
respectively (a difference of 16.9 g/dL). On the first day
of life, the donor baby was transfused with a pack of
red blood cells (10 mL/kg, three times by 3 d of age),
after which the hematocrit level stabilized at more than
30%. In the recipient baby, partial exchange transfusion
was performed because of polycythemia and respiratory
symptoms, including tachypnea.
Head ultrasound of both babies showed increased
echogenicity of the periventricular area, which decreased
by the time of the follow-up exam. An echocardiogram
showed a 2.5 mm atrial septal defect (ASD) in the recipient and a 2.5 mm ASD, 3.5 mm patent ductus arteriosus
(PDA) in the donor. No other abnormal findings, such as
ventricular hypertrophy, tricuspid valve regurgitation, or
right ventricular outflow tract obstruction, were observed
in the recipient.
The recipient baby was able to received full enteral
feeding on 10 d of life, and he was discharged from the
newborn intensive care unit at 18 d of age. In the donor
baby, oral ibuprofen was started at 2 d of age to treat the
symptomatic PDA that caused respiratory symptoms,
which required ventilator support. He showed marked
dilatation of the sigmoid colon (Figure 1A) and no meconium passage was observed by the age of 4 d. Enema
and rectal decompression were performed with the insertion of a rubber catheter and normal saline at 4 d of
life. The first meconium passage after birth was observed
only after normal saline enemas. Oral ibuprofen administration was ceased owing to abdominal distension, but
was restarted at 10 d of life. After one cycle of ibuprofen
had been completed, closure of the ductus arteriosus was
demonstrated via echocardiography.

WCCR|www.wjgnet.com

DISCUSSION
TTTS is a severe complication of monochorionic twins
that carries high mortality and morbidity[1-3]. Abnormal
vascular connections between donor and recipient twin
babies through the placenta can result in various morbidities, along with blood-volume fluctuations or ischemia[1-3].
The morbidities in twins with TTTS have been associated with volume overload in the recipient twin and with
volume or oxygen depletion in the donor twin. Other
consequences of TTTS in recipient infants include arterial cerebral stroke due to hyperviscosity, ventricular hypertrophy or right ventricular outflow-tract obstruction
(pulmonary atresia or stenosis) associated with volume
overload or an elevated level of endothelin-1, hepatic infarction, and intestinal injury[3,6].
A donor infant may experience hypoxic-ischemic injury to the brain, heart, kidneys, liver, or intestine[3]. Necrotizing enterocolitis, jejunal/ileal atresia, and perforation
in the donor twin have been reported in previous studies[1-4]. It has been postulated that some intestinal abnormalities are caused by hypoperfusion and ischemic injury
to intestine or embolic phenomena after laser ablation[3,4].
Laser ablation of aberrant connecting vessels between
the twins can produce emboli by coagulating the vessels
of the placenta. If these emboli settle in the mesenteric
vascular bed, they can cause gangrene, resulting in stenosis, atresia, or perforation of the involved intestine[3-5]. It
has also been reported that the incidence of non-cardiac
structural anomalies is higher in donors[1]. Anomalies
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A

B

Figure 1 Plain X-ray of the abdomen and pelvis. A: X-ray of the abdomen showing marked dilatation of the sigmoid colon on 4 d; B: Lateral pelvic film showing
dilatation of the sigmoid colon and a narrowed transition zone with a reversed recto-sigmoid ratio on 59 d.

A

B

C

D

Figure 2 Histological and immunohistochemical features of the rectal biopsy specimen. A: Increased numbers of nerve bundles can be seen in the submucosal layer (HE, × 200); B: High-powered magnification of the submucosal nerve plexus shows no ganglion cells (HE, × 400). Immunohistochemically; S-100 (× 200) (C)
and bcl-2 (× 200) (D) staining show no ganglion cells in the submucosal nerves. HE: Hematoxylin-eosin staining.

of the gastrointestinal system have included enteric duplication cysts, jejunal or ileal atresia, gastroschisis, and
the absence of a gallbladder. Although there have been
no previous reports of Hirschsprung’s disease in donor
infants with TTTS, it may be one of the anomalies that
accompany the symptom. Touloukian[7] described a premature infant with an aganglionic segment in the distal
colon who experienced hypoxic damage. We postulated
that the intrauterine hypoxemia in our patient might have
caused the failure of neuroblast cell migration[7] or the
destruction of ganglion cells in the gut[8].
The coexistence of Hirschsprung’s disease and anal
stenosis has also been reported[8,9]. Anal stenosis can
present with symptoms similar to those of short-segment
WCCR|www.wjgnet.com

Hirschsprung’s disease, including marked colonic dilatation and obstructive episodes. We ruled out the possibility of anal stenosis by inserting Hegar dilators larger than
the normal anus of a newborn (1.3 + 3* birth weight)[10].
The clinical features of segmental dilatation of the
colon are similar to those of Hirschsprung’s disease, including constipation and abdominal distension[11,12], but
the histological findings are different, particularly the
presence of ganglion cells in a circular layer of the intestine on the segmental dilation of the colon. In this case,
no ganglion cells were observed in a submucosal biopsy
specimen of the rectum.
In summary, we report a donor baby with symptoms
of feeding intolerance and marked colon dilatation diag969
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nosed with Hirschsprung’s disease and TTTS. In donor
infants with TTTS who show delayed passage of meconium and intermittent obstructive episodes with feeding
intolerance and colon dilatation on abdominal X-ray,
Hirschsprung’s disease should be considered.

2

COMMENTS
COMMENTS

3

Case characteristics

A donor baby with symptoms of feeding intolerance and marked colon dilatation
was diagnosed with Hirschsprung’s disease and twin to twin transfusion syndrome (TTTS).

4

Clinical diagnosis

The patient was diagnosed with delayed meconium passage and colonic dilatation on abdominal X-ray.

5

Differential diagnosis

The differential diagnosis included anal stenosis and other causes of delayed
meconium passage and colonic dilatation.

Laboratory diagnosis

Hemoglobin 3.4 g/dL on the first day of life.

6

Imaging diagnosis

Dilatation of the sigmoid colon with an inversed sigmoid-rectum diameter ratio
on lateral pelvic film at the age of 61 d.

Pathological diagnosis

No ganglion cells were found in a rectal suction biopsy specimen. Elevated
numbers of nerve bundles were noted in the submucosal layer.

7

Colostomy surgery.

8

In infants with TTTS who show symptoms such as feeding intolerance, delayed
passage of meconium, and marked colon dilatation, Hirschsprung’s disease
should be considered.

9

Treatment

Experiences and lessons

Peer review

This report is well-organized and systemically analyzes the relationship between ischemia and pathogenesis of Hirschsprung’s disease in twin to twin
transfusion syndrome. These findings are important to those with closelyrelated research interests. The results suggest that clinicians should consider
Hirschsprung’s disease in infants with TTTS who show delayed passage of
meconium and intermittent obstructive episodes.

10
11

12
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INTRODUCTION
Jejunoileal diverticula are rare. They are incidentally
found in less than 0.5%-2.3% of small bowel contrast
studies and less than 0.3%-4.5% of autopsy studies[1].
First described in 1794, they are thought to occur due to
mucosal and submucosal herniation through weakened
areas of the muscularis mucosa of the bowel, usually
on the mesenteric border. Most small bowel diverticula
are asymptomatic and can be observed without need
for intervention. Six to ten percent of patients develop
complications including diverticulitis, perforation,
obstruction and/or hemorrhage. Conventional treatment
for a perforated jejunoileal diverticulum consists of
surgical resection of the involved segment with small
bowel anastomosis. We describe here the case of a patient
who presented with a perforated jejunal diverticulum and
a peri-diverticular abscess, who was successfully treated
non-operatively.

Abstract
Jejunoileal diverticula are rare and generally asymptomatic.
In the few cases of patients who develop complications
such as diverticulitis, perforation, obstruction, and/or
hemorrhage, conventional treatment consists of surgical
resection. We describe a case of perforated jejunoileal
diverticulum with localized abscess and highlight the
merits of surgical vs medical management. The patient
is a 77-year-old male who presented with sharp,
constant abdominal pain just inferior to the umbilicus.
Administration of intravenous antibiotics results in
complete and long-term resolution of the patient’s
symptoms. In this report, we establish a framework
for safely treating perforated small bowel diverticulum
without surgical exploration.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

A 77-year-old male presented to the emergency room
with a three day history of abdominal pain. The pain was
sharp and constant in nature and localized just lateral
and inferior to umbilicus. He endorsed that he continued
to pass flatus and have normal bowel movements. His

Key words: Jejunal diverticula; Diverticulitis; Small
bowel perforation; Antibiotics; Abscess
Core tip: Perforated jejunal diverticulum can be safely
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Figure 1 Selected computed tomography images showing clinical course of perforated small bowel diverticulum. A: Computed tomography (CT) scan at time
of initial presentation showing a focally thickened loop of small bowel with a small collection adjacent to the thickened small bowel concerning for a perforated small
bowel diverticulum; B: Repeat CT scans 9 d later depicting resolution of the inflammatory changes but persistent thickening; C: CT enterography 40 d after admission
after complete treatment course of antibiotics showing resolution of all inflammatory changes and imaging consistent with a small bowel diverticulum. The arrow is
pointing out the small bowel diverticulum and its evolution over the next few months.

anastomosis[2]. In a small series of 4 cases of complicated
jejunal diverticulitis (two cases of gastrointestinal
hemorrhage, one case of perforation and one case of
enterolith obstruction), all patients underwent surgical
resection with good postoperative outcomes[1]. In another
retrospective review of 208 patients with small bowel
diverticulosis, jejunal diverticula occurred in 18% of
patients, but were associated with 46% of complications
(e.g., bleeding, perforation, obstruction)[3].
Similar to our experience, 2 reported cases of
perforated small bowel diverticulitis both initially managed
medically with bowel rest and antibiotics have been
described[4]. One patient later required surgical resection
due to failure of medical therapy. Colvin et al[5] similarly
described a case of localized peritonitis from a jejunal
diverticulum which was successfully managed with bowel
decompression and antibiotics. Novak et al[6] reported
a series of 2 patients with small bowel perforations
secondary to jejunal diverticula who were treated with a
combination of antibiotics and percutaneous drainage.
We report here the successful non-operative management
of a perforated jejunoileal diverticulum that presented
with localized abdominal symptoms and signs. In our
patient, intravenous antibiotics alone resulted in complete
and long-term resolution of the patient’s symptoms,
and are thus recommended as initial management for a
perforated small bowel diverticulum with subsequent CT
imaging follow-up.
In cases of diffuse peritonitis or pneumoperitoneum
on imaging, the authors still recommend surgical
exploration and resection.

past medical history was pertinent for a remote surgical
history of a gunshot wound to the abdomen requiring
an exploratory laparotomy in 1968, the details of which
were unknown by the patient. On review of systems,
he denied diarrhea, vomiting, blood per rectum or signs
of obstruction. On examination, his vital signs were
stable, and he appeared alert, oriented and not in any
acute distress. His abdomen had a well-healed midline
laparotomy scar and was focally tender to palpation with
guarding lateral to the scar in the right lower quadrant.
There was no guarding or rebound tenderness. His
laboratory studies showed a leukocytosis of 11.4 th/cmm
with a neutrophilic predominance. Computed tomography
(CT) demonstrated a focally thickened loop of small
bowel in the anterior midabdomen with a small collection
adjacent to the thickened small bowel measuring 2.8 cm
× 1 cm. There was no evidence of obstruction and the
thickened loop appeared most consistent with a perforated
small bowel diverticulum (Figure 1A). He was started on
broad spectrum antibiotic coverage utilizing Ⅳ Ampicillin,
Ciprofloxacin and Flagyl and was hydrated with Ⅳ fluids
and treated with bowel rest. The collection was deemed
too small for percutanous drainage. His pain significantly
improved over the next 3-4 d, and he was discharged on
hospital day 5 on oral Ciprofloxacin and Flagyl for a 14
d total course of antibiotics. On follow up in clinic 1 wk
later, his symptoms had completely resolved, and a repeat
CT scan at that time revealed significantly decreased
thickening of a focal loop of small bowel with near
complete resolution of the adjacent inflammatory changes
(Figure 1B). A CT enterography 6 wk later revealed a
small bowel diverticulum with complete resolution of
the inflammation (Figure 1C). At 1 year phone follow up,
the patient remained asymptomatic and had no further
episodes of pain.

COMMENTS
COMMENTS
Case characteristics

77-year-old male with sharp, constant abdominal pain for 3 d. The patient
had normal vital signs and his abdomen was tender to palpation in the lower
quadrant.

DISCUSSION

Clinical Diagnosis

Unlike colonic diverticula, the natural history of small
bowel diverticula is not well studied, and most cases
in the literature report on operative resection and reWCCR|www.wjgnet.com

Perforated small bowel diverticulitis with adjacent small abscess.

Differential diagnosis

Common causes of abdominal pain in the right lower quadrant in a male

972

February 8, 2015|Second Edition|

Levack MM et al . Non-operative management of perforated jejunal diverticulitis
patient are appendicitis, colonic diverticulitis, and hernia; most of these can be
differentiated by appropriate imaging.
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''Sandwich'' treatment for diospyrobezoar intestinal
obstruction: A case report
Yi-Xiong Zheng, Pankaj Prasoon, Yan Chen, Liang Hu, Li Chen
due to its size and firmness. An endoscopic holmium
laser joined with a snare was used to fragment the
obstruction, which was followed by management with
a conservative “sandwich” treatment strategy involving
intestinal decompression with an ileus tube and Coca-Cola
lavage between endoscopic lithotripsy fragmentation
procedures. This strategy resulted in the successful
removal of the diospyrobezoar along with multiple small
bowel obstructions. The patient was discharged after
abatement of symptoms. The case presented here
demonstrates the implementation of a conservative, yet
successful, treatment as an alternative to conventional
surgical removal of intestinal obstructions.
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Core tip: This case report presents the treatment of an
intestinal obstruction using a conservative alternative
to surgical therapy. A patient presented with signs
of intestinal obstruction, which was confirmed by
radiography. A diospyrobezoar was revealed during
gastroscopy that was not extractable due to its size and
firmness. The obstruction was successfully managed
following holium laser fragmentation using a “sandwich”
strategy of ileal tube decompression and Coca-Cola
lavage between two endoscopic lithotripsy procedures.
This treatment strategy should therefore be considered
in place of surgical intervention for the treatment of
intestinal obstructions.

Abstract
Intestinal obstruction is a common clinical entity
encountered in surgical practice. The objective of this
report is to corroborate an atypical scenario of intestinal
obstruction in a Chinese patient and to focus on the
diagnosis and treatment. A 27-year-old male presented
with a history of gastric pain combined with nausea and
abdominal distension that had been present for 5 d. The
presence of a foreign body was detected by computed
tomography and observed as an abnormal density within
the stomach. A diospyrobezoar was revealed during
gastroscopy, the extraction of which was prevented

WCCR|www.wjgnet.com
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forceps into the jejunum to decompress the intestine. The
endoscopic procedure lasted approximately 60 min with
no complications.
Over the following 2 d, the patient’s symptoms
resolved. After 48 h, imaging of the small intestine with
gastrografin via the long tube revealed slight expansion
of the intestine (Figure 2B). Coca-Cola (50 mL) was then
administered through the drainage hole of the tube every
6 h according to the method described by Kato et al[6]. 2 d
later, no air-fluid level was observed on a plain abdominal
X-ray (Figure 2C). The next day, before the tube was
pulled, the patient discharged a hard 3.5 cm × 2.5 cm
stone in the stool (Figure 2D).
The patient was advised to maintain a liquid diet with
plenty of fluids following the procedure, including a can
of Coca-Cola with meals. The phytobezoar remnant
was entirely eliminated through an endoscopic trap,
which was observed during the second gastroscopy
examination one week later. The patient was discharged
following complete cessation of symptoms and urged
to avoid future ingestion of food items that can lead to
phytobezoar formation.

INTRODUCTION
Bezoars are calculi or other hard types of matter found
within the gastrointestinal tract and are commonly
accompanied by delayed gastric emptying in individuals
who have undergone stomach surgery [1]. There are
numerous etiological aspects related to bezoar formation,
including sparse chewing, high-fiber diets, and longterm constipation, which are common in elderly patients
with inadequate food intake[2]. Moreover, prior surgical
stomach procedures, such as reduced acid secretion after
vagotomy[3], are considered to be pathogenic factors
for bezoar formation. Diospyrobezoars, formed from
undigested persimmons, are stiffer than other classes
of phytobezoars, and can be resistant to medications,
requiring endoscopic or surgical removal[4,5]. The case
presented here describes the diagnosis and treatment of
a Chinese patient with a rare intestinal diospyrobezoar
obstruction.

CASE REPORT
A 27-year-old male presented to our emergency room
with a 5-d history of upper abdominal pain. The patient
had experienced nausea and distension that worsened with
ingestion of any type of food. He reported no loss of
weight or appetite, though his bowel habits were altered,
with no signs of rectal bleeding. The patient reported
excessive ingestion of persimmons two weeks prior.
On physical examination, the patient was mildly
dehydrated with a blood pressure of 108/74 mmHg and
a heartbeat of 103 beats/min. Abdominal distension
coupled with pain on diffuse palpation without signs
of peritoneal irritation were witnessed. Bowel sounds
were active, and no palpable mass was present upon
rectal examination. Abnormal laboratory values included
a white blood cell count of 10.8 × 10 3 cells/µL and
glucose level of 120 mg/dL. An abdominal radiograph
revealed two substantially dilated small bowel curls with
gas-fluid levels and fold thickening on the left side of the
abdomen (Figure 1A), and an obstruction was located in
the pelvic jejunum by computed tomography (Figure 1B).
The radiologist confirmed the presence of a gastrolith by
the abnormal density within the stomach together with
the clinical indications for intestinal obstruction.
A gastroscopy was performed and revealed a greenish,
semisolid mass, 5 cm × 6 cm in size (Figure 2A). An initial
attempt to extract the gastrolith failed due to its size and
firmness. Endoscopy with a holmium:yttrium-aluminumgarnet (Ho:YAG) laser with a snare was then employed
with the patient under anesthesia. The stomach was filled
with normal saline until the bezoar was submerged, and
the Ho:YAG laser was applied to the outer layer of the
bezoar. An endoscopic trap was subsequently embedded
through the accessory hole to extract the fragmented
part. At the end of the procedure, 30 mL of CocaCola (Coca-Cola Co., Shanghai, China) was imbued to
the mass at intervals. A 3 m CLINY ileus tube (Create
Medic, Tokyo, Japan) was positioned through the biopsy

WCCR|www.wjgnet.com

DISCUSSION
The patient in the present case presented with an
intestinal obstruction following ingestion of persimmons,
which are known to cause diospyrobezoars. Laser
destruction via an endoscope and endoscopically-directed
suction removal has been demonstrated as beneficial
in dealing with phytobezoars and diospyrobezoars[7,8].
Moreover, gastric lavage utilizing NaHCO3 highlights a
mucolytic effect for the management of diospyrobezoars,
and penetration of CO 2 bubbles can aid in their
digestion[9]. Remarkably, nasogastric lavage with CocaCola has been reported as an effective strategy for
treatment of gastric diospyrobezoars[6]. Although the
mechanism is not clear, the carbonic and phosphoric
acidity of Coca-Cola (pH 2.6) resembles gastric acid,
which is considered vital for dietary fiber digestion[10].
Two studies of 5 patients have found no signs of
recurrence by endoscopic evaluation after 3 to 15 mo
following the preliminary therapy with Coca-Cola[11-13].
A conservative treatment with close monitoring
was implemented in the present case to avoid potential
catastrophic events. The bezoars in the stomach
were first split using a Ho:YAG laser, and gradual
fragmentation of these segments was accomplished by
endoscopic trap to acquire tiny remnants (about nine
fragments of 0.5-1 cm2) that might effortlessly pass along
the intestinal tract. The small bowel obstructions in our
case also appeared to be caused by migration of gastric
bezoars. The diospyrobezoars were successfully dealt
with by endoscopic injection of Coca-Cola with a long
tube providing intestinal decompression “sandwiched”
in between two endoscopic lithotripsy processes. This
method proved to be easy, efficient and economical, and
thus should be considered as a conservative approach for
bezoar removal rather than surgical intervention.
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A

B

Figure 1 Radiologic findings. A: Plain abdominal radiograph showed gas-fluid levels on left side of the abdomen; B: Computed tomography scan revealed a low
intestinal obstruction (white arrow).

A

C

B

D

Figure 2 Treatment procedures. A: A greenish, semisolid mass in the stomach observed on gastroscopy; B: Imaging revealed slight expansion of the intestine
and dislodgement at a round point (white arrow); C: No air-fluid level was observed on plain abdominal radiograph two days later; D: Image of the discharged
diospyrobezoar.

Patients may be treated by surgical resections utilizing
either open or laparoscopic strategy when entangled with
small bowel obstructions, gastric perforation or stomach
hemorrhage. Endoscopic techniques can be remunerative
and reliable for treatment of bezoar-induced small
bowel obstructions in comparison to a conventional
approach[10]. However, the “sandwich” strategy described
here is a useful way to avoid operative intervention if
the endoscopic approach is not successful. The case
presented herein describes an effective “sandwich”
treatment comprised of integ rated endoscopic
fragmentation plus intestinal decompression with an ileus
tube and Coca-Cola lavage. Our results foster an interest
for supplemental prospective evaluation of this strategy

WCCR|www.wjgnet.com

in place of conventional treatments such as surgery.

COMMENTS
COMMENTS
Case characteristics

The patient presented with abdominal distension with pain on diffuse palpation
without peritoneal irritation.

Clinical diagnosis

Intestinal obstruction due to phytobezoar.

Differential diagnosis
Intestinal obstruction.

Laboratory diagnosis

Laboratory values included a white blood cell count of 10.8 × 103 cells/µL and
a glucose level of 120 mg/dL. Other standard blood results were within the
normal ranges.
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Imaging diagnosis

A low intestinal obstruction due to foreign body was revealed by computed
tomography. The presence of a gastrolith was confirmed by the abnormal
density within the stomach observed on radiology coupled with the clinical signs
indicative of intestinal obstruction.

6

Treatment

Endoscopic fragmentation with a holmium:yttrium-aluminum-garnet laser
followed by a “sandwich” strategy comprised of intestinal decompression with
an ileus tube and Coca-Cola lavage between endoscopic lithotripsy procedures.

7

Experiences and lessons

Phytobezoars can be conservatively treated using integrated techniques, such
as the laser fragmentation, ileal tube decompression and Coca-Cola lavage
described in this case.

8

Peer review

9

In this case, the authors describe the successful use of a conservative
“sandwich” technique to remove a large diospyrobezoar from the small
intestine. This case demonstrates that conventional surgical approaches
may be replaced by an easy, efficient and economical treatment for intestinal
obstruction.

10
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Confusing untypical intestinal Behcet’s disease: Skip ulcers
with severe lower gastrointestinal hemorrhage
Zhen-Kai Wang, Hui Shi, Shao-Dong Wang, Jiong Liu, Wei-Ming Zhu, Miao-Fang Yang, Chan Liu, Heng Lu,
Fang-Yu Wang
patients with ileo-colonic ulcers. However, giant ulcers
distributed in the esophagus and ileocecal junction
with gastrointestinal hemorrhage are rare in intestinal
BD. Here, we present a case of untypical intestinal
BD. The patient had recurrent aphthous ulceration
of the oral mucosa, and esophageal and ileo-colonic
ulceration, but no typical extra-intestinal symptoms.
During examination, the patient had massive acute
lower gastrointestinal bleeding. The patient underwent
ileostomy after an emergency right hemicolectomy
and partial ileectomy, and was subsequently diagnosed
with incomplete-type intestinal BD by pathology. The
literature on the evaluation and management of this
condition is reviewed.
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Key words: Intestinal Behcet’s disease; Hemorrhage;
Skip ulcers
Core tip: We present a patient with fever, abdominal
pain and skip ulcers accompanied by lower gastrointestinal hemorrhage. Although the patient had undergone
a number of examinations, no diagnosis was made. The
patient underwent emergency surgery due to unmanageable lower gastrointestinal hemorrhage. Pathology
of the resected bowel containing ulcer lesions indicated
ectasia and blood vessel hyperplasia. The patient was
diagnosed with incomplete-type intestinal Behcet’s
disease (BD). BD can influence any region of the gastrointestinal tract. It is more difficult to diagnose when
intestinal BD is accompanied by multiple ulcers in various positions throughout the entire digestive tract.

Abstract
Behcet’s disease (BD) is a rare and life-long disorder characterized by inflammation of blood vessels
throughout the body. BD was originally described in
1937 as a syndrome involving oral and genital ulceration in addition to ocular inflammation. Intestinal
BD refers to colonic ulcerative lesions documented by
objective measures in patients with BD. Many studies
have shown that over 40% of BD patients have gastrointestinal complaints. Symptoms include abdominal pain, diarrhea, nausea, anorexia and abdominal
distension. Although gastrointestinal symptoms are
common, the demonstration of gastrointestinal ulcers
is rare. This so-called intestinal BD accounts for approximately 1% of cases. There is no specific test for
BD, and the diagnosis is based on clinical criteria. The
manifestations of intestinal BD are similar to those
of other colitis conditions such as Crohn’s disease or
intestinal tuberculosis, thus, it is challenging for gastroenterologists to accurately diagnose intestinal BD in
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INTRODUCTION

Table 1 Results of clinical laboratory tests and examinations

Intestinal Behcet’s disease (BD) refers to colonic ulcerative lesions documented by objective measures in patients with BD. Bechguard first described gastrointestinal
involvement in 1940[1]. Oshima et al[2] reported that over
40% of BD patients had gastrointestinal complaints.
Symptoms included abdominal pain, diarrhea, nausea,
anorexia and abdominal distension[2]. Although gastrointestinal symptoms are common, the demonstration of
gastrointestinal ulcers is rare. This so-called intestinal BD
accounts for approximately 1% of cases[3,4].
The manifestations of intestinal BD are similar to
other colitis conditions such as Crohn’s disease or intestinal tuberculosis, therefore, it is challenging for gastroenterologists to accurately diagnose intestinal BD in
patients with ileo-colonic ulcers. It is more difficult to
diagnose when intestinal BD is accompanied by multiple
ulcers in various positions throughout the entire digestive
tract. Furthermore, giant skip ulcers and gastrointestinal
hemorrhage are rare in intestinal BD. Here, we present
a case of untypical intestinal BD. The patient had giant
ulcers distributed in the esophagus and ileocecal junction
accompanied by lower gastrointestinal hemorrhage, but
no typical extra-intestinal symptoms.

Clinical examinations
Routine blood
examination

Routine stool
examination
Blood biochemistry

Bacteriologic culture of
blood, urine, and stool
Serum antinuclear
Negative
antibody and
antituberculosis antibody
PPD skin test and T-spot
Negative
test
Pathergy test
Positive
Gastroscopy
Giant ulceration in the inferior extremity of
the esophagus (Figure 1A)
Colonoscopy
A large ulcer in the ileo-cecal junction
(Figure 1B)
Pathological examination
Nonspecific ulceration
of the endoscopic biopsy
specimen
Abdominal CT imaging
Thickening of the intestinal canal of the
ascending colon and ileocecal region
Whole gastrointestinal
Inflammatory changes in the ascending colon
barium meal
and ileocecal region
examination

CASE REPORT
A 47-year-old male presented to our hospital in October 2010 due to abdominal pain, fever and diarrhea. His
abdominal pain was located in the epigastric region and
lower right quadrant with no radiation. The pain was
crampy and intermittent throughout the day. He could
not recall what made the pain better or worse, but the
symptoms had been present for approximately one year.
In addition to fever and diarrhea the patient also experienced headache. His maximum temperature was 41  ℃.
Endoscopy showed multiple giant ulcers in the esophagus and ileocolonic region. His clinical diagnosis was
documented as Crohn’s disease, and 5-aminosalicylate
(mesalazine) 4.0 mg and prednisone 40 mg were administered orally. The above-mentioned symptoms gradually
improved. However, his temperature rose when the dose
of prednisone was tapered. The patient was referred to
our hospital for further treatment.
The patient’s past medical history consisted of recurrent oral aphthous ulcerations, folliculitis and facial acnelike lesions from 2009. He also had a history of chronic
headaches. He denied ever using alcohol, tobacco products or illicit drugs. His family history was only significant
for peptic ulcer disease and diabetes mellitus. On physical
examination, his body temperature was 39.5  ℃, heart
rate was 102 bpm and arterial blood pressure was 126/72
mmHg. There was some aphthous ulceration on the oral
mucous membrane and multiple acne-like lesions on both
cheeks and the neck. His abdominal pain was located in
the epigastric region and lower right quadrant without
rebound tenderness. On examination of the crissum, no
ulceration was observed. The results of clinical laborato-
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Results
White blood cells 14400/μL, red blood
cells 408 × 104/μL, hemoglobin 11.6 g/dL,
hematocrit 35.7%, platelets 220 × 104/μL,
C-reactive protein 38.9 mg/dL, blood
sedimentation 58 mm/h
White blood cells, 20-30/HP; red blood cells,
filled visual fields
Total protein, 8.6 g/dL; AST, 36 IU/L; ALT,
32 IU/L; LDH, 171 IU/L; and total bilirubin,
0.2 mg/dL
Negative

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; LDH:
Lactate dehydrogenase; CT: Computed tomography.

ry tests and examinations are shown in Table 1. Based on
these results it was hoped to discriminate intestinal BD
from Crohn’s disease. The patient was treated with oral
prednisone 40 mg/d and a proton pump inhibitor. During further examination, the patient had massive acute
lower gastrointestinal bleeding. Bleeding was located in
the ileocecal region by emergent colonoscopy. A few oval
ulcers were found around the crissum (Figure 1C). We
were unable to achieve hemostasis by medical treatment.
A surgical consult was obtained, and the patient underwent an emergency right hemicolectomy and partial ileectomy with ileostomy. During surgery, we observed that
the wall of the cecum was thick and the lumen between
the ileum and colon was filled with blood. Macroscopic
examination of the resected material showed occasional
discoloration in the serosa, mucosal edema, an ulcer (4
cm × 4 cm) and occasional necrosis in a segment 32 cm
in length involving the ileocecal region (Figure 1D). On
microscopic examination of the ulcer involving the serosa, there was mixed-type purulent cell infiltration rich
in neutrophils, congestion and capillary proliferation.
There was considerable thickening of some arterioles and
venules, lymphocyte infiltration in and around the vessel
wall, thrombus and recanalization in some vessels at the
base of the ulcer (Figure 2). Treatment with oral prednisone 40 mg/d and thalidomide 300 mg/d was started after dermal sutures were removed. The abdominal symp-
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A

B

C

D

Figure 1 Positive manifestations in examination and in the surgically resected segment. A: A giant and ovoid ulceration in the inferior extremity of the esophagus; B: A typical oval-shaped large ulcer at the ileocecal junction; C: A few oval ulcers around the crissum; D: The resected material showed that the wall of the cecum
was thick, occasional discoloration in the serosa, mucosal edema, an ulcer (4 cm × 4 cm) and occasional necrosis in a segment 32 cm in length involving the ileocecal
region.

A

B

C

D

E

F

Figure 2 Positive pathological manifestations in the surgically resected segment. A: The ulcer in the ileocecal lesion encroached the whole segment with ectasia and blood vessel hyperplasia [hematoxylin and eosin (HE), × 40]; B: Ectasis in blood vessels was observed in normal tissues around the lesion (HE, × 40); C: The
thickened vessel intima with lymphocyte and polymorphonuclear leukocyte infiltration (HE, × 40); D: Extreme ectasia in lesion blood vessels (HE, × 40); E: There was
considerable lymphocyte infiltration in and around the vessel wall (HE, × 200); F: Thrombus and recanalization in some vessels at the base of the ulcer (HE, × 100).

toms and crissum ulcers gradually improved, and he was
discharged 2 mo after admission.

Intestinal BD occurs most frequently along the
ancient Silk Road which extends from the Far East to
the Mediterranean basin. The prevalence varies widely
among geographic locations. In Japan, the prevalence rate
is 10 in 100000, in Saudi Arabia it is 20 in 100000, and
in Northern Europe and in the United States it is only
0.3 per 100000. The male-to-female ratio also varies by
geographic location. Men predominate in Egypt, Turkey,
Israel, and Iran, whereas women predominate in Europe,
the United States, and Japan. The age of onset can range
from infancy to the 70s, although the highest frequency
occurs in the third and fourth decades. Involvement of
the gastrointestinal tract is variable in different populations, being more common in Japan (50%-60%) and less
common in the Mediterranean basin, including Turkey
(0%-5%)[1]. Although the reasons for this peculiar geographic distribution of intestinal BD are unknown, it may
provide clues for the elucidation of putative etiological

DISCUSSION
BD is a rare and life-long disorder characterized by inflammation of blood vessels throughout the body[5]. BD
was originally described in 1937 as a syndrome involving
oral and genital ulceration in addition to ocular inflammation[6]. Since then, BD has been recognized and many
other manifestations have been added to the original
triad. The etiology of BD is unknown. To date, research
has revealed that infectious, autoimmune and genetic
mechanisms may cause this disease[7]. BD mostly affects
children and young adults between the second and fourth
decades of life[8]. Those affected before the age of 25
years (early onset) and males have been shown to have
more severe disease symptoms[9].
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Table 2 Diagnostic Criteria (Behcet’s Disease Resarch
Committee of Japan, 1987)

Table 3 Guideline Statements for Diagnosis of Intestinal
Behcet’s Disease (Japan)

Maior
Recurrent aphthous ulceration of the oral mucous membrane
Skin lesion
Erythema nodosum
Subcutaneous thrombophlebitis
Folliculitis, acne-like lesion
Cutaneous hyperirritability
Eye lesion
Iridocyclitis
Chorioretinitis, retinouveitis
Definite history of chorioretinitis of retinouveitis
Genital ulcer
Minor
Arthritis without deformity and ankylosis
Gastrointestinal lesion characterized by ileocecal ulcers
Epididymitis
Vascular lesion
Central nervous system symptoms
Diagnosis
Complete type:4 major features
Incomplete type:
3 major features
Major + 2 minor features
Typical ocular symptom + 1 major or 2 minor features
Suspected type:
2 major features
1 major + 2 minor

Diagnosis of intestinal Behcet’s disease can be made if
There is a typical oval-shaped large ulcer in the terminal ileum or
There are ulcerations or inflammation in the small or large intestine;
And clinical findings meet the diagnostic criteria of Behcet’s disease

BD are round and oval “punched-out” ulcers. Moreover,
epithelioid granuloma is one of the pathological characteristics of Crohn’s disease, whereas it is uncommon
in intestinal BD. Another feature of Behcet’s colitis is
lymphocyte venulitis, which is a type of vasculitis. Despite these differences, it can be difficult to differentiate
between these two diseases.
Ten percent of patients with BD accompanied by
intestinal involvement require surgical treatment. The
complications most frequently requiring surgery are perforation and bleeding. The recurrence rate after surgery
has been reported to be 40%-87.5% and frequently appears at the anastomosis site. If suitable medical treatment
is given after surgery, this condition can be improved.
Thalidomide is a synthetic glutamic acid derivative first
introduced in 1956 in Germany as an over-the-counter
medication. The Food and Drug Administration approved
its use in the treatment of erythema nodosum leprosum.
Furthermore, it was shown to be effective in unresponsive
dermatological conditions such as actinic prurigo, adult
Langerhans cell histiocytosis, aphthous stomatitis, Behçet’s
syndrome and others. Zhang et al[16] reported a 29-year-old
patient with a five-year history of BD who was administered prednisone and thalidomide. The patient was well
with blood sedimentation and C-reactive protein in the
normal range. Sayarlioglu et al[17] reported a patient with
intestinal BD and recurrent perforating intestinal ulcers
under immunosuppressive treatment with methylprednisolone and cyclophosphamide. The patient’s symptoms did
not disappear until she was treated with thalidomide[17].
These reports suggest the beneficial effects of thalidomide in BD. Direskeneli et al[18] revealed that thalidomide
decreased TNF-alpha receptor levels, CD8/CD11b+ T
cells and natural killer cells during early treatment and increased CD4+CD45RO+ memory T and gammadelta+ T
cells during longer treatment in patients with BD. Therefore, thalidomide, in small doses, was thought to be safe
and effective in the treatment of intestinal BD, was not
addictive and did not have acute side-effects such as motor impairment.
In conclusion, practitioners should be aware of intestinal BD which accompanies intestinal ulcers and could
lead to perforation or hemorrhage. Urgent surgical resection is mandatory in the case of hemorrhea without
effective medical treatment, and medical treatment is
required after surgery.

agents or genetic factors that might be associated with
intestinal BD.
BD can influence any region of the gastrointestinal
tract. The mouth is the most common gastrointestinal
site affected by BD followed by the ileocecal region[10].
Intestinal lesions are located on the antimesenteric side.
Gastrointestinal symptoms related to BD include abdominal pain, nausea and vomiting. Some rare symptoms
are present in emergency conditions, such as intestinal
perforation or bleeding[11,12].
There is no specific test for BD, and the diagnosis is
based on clinical criteria. In Japan, diagnostic criteria for
BD have been established by the BD Research Committee (Tables 2, 3)[13,14]. Based on these criteria, the present
case was a suspected type of BD. The patient was subsequently confirmed to have incomplete-type intestinal
BD by pathology. It can be difficult to diagnose untypical
intestinal BD. Moreover, intestinal BD manifests mainly
in the terminal ileum, and esophageal lesions are rare.
The patient had esophageal and terminal ileum ulcers accompanied by recurrent oral aphthous ulcerations, similar
to Crohn’s disease. Inflammatory bowel diseases should
be kept in mind in the differential diagnosis of intestinal
BD. Although International Study Group criteria for BD
accurately distinguish between BD and Crohn’s disease[15],
there are some common features. Similar to Crohn’s
disease, BD manifests as discrete intestinal ulcers and
discontinuous bowel involvement. Both of these diseases
share extra-intestinal manifestations, such as arthritis
and uveitis. Rectal sparing is common in both diseases.
Intestinal lesions in Crohn’s disease tend to be longitudinal ulcers with a cobblestone appearance, while those in
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The patient had fever and abdominal pain, accompanied with skip ulcers with
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lower gastrointestinal severe hemorrhage.

4

Clinical diagnosis

The case should be diagnosed as untypical Intestinal behcet’s disease (BD).

5

Differential diagnosis

The case should be difference from Crohn’s disease and gastrointestinal tuberculosis.

Laboratory diagnosis

Serum antinuclear antibody, antituberculosis antibody, PPD cutantest and T-spot
test were all negative, but pathergy test was positive.

6

Imaging diagnosis

Endoscopy displayed giant ulceration in the inferior extremity of esophagus and
the ileocecal junction, abdominal computed tomography imaging indicated the
intestinal canal of ascending colon and ileocecal region was thicken, and whole
gastrointestinal barium meal examination presented the inflammatory change of
ascending colon and ileocecal region.

7
8

Pathological diagnosis

Pathological examination of the endoscopic biopsy specimen indicated nonspecific ulcer, but the ulcer of ileocecal lesion resected by surgical encroached
whole range with ectasia and hyperplasia blood vessels.

9

Treatment

The patient underwent an emergency right hemicolectomy and partial ileectomy
with ileostomy because of unmanageable lower gastrointestinal severe hemorrhage, and continued the treatment of prednisone and thalidomide.

Related reports

BD can influence any level of the gastrointestinal tract. The mouth is the most
common gastrointestinal sites affected by BD. Next site is the ileocecal region.
Intestinal lesions are located on the antimesenteric side. Gastrointestinal
symptoms related to BD are abdominal pain, nausea and vomiting. Some rare
symptoms present in emergency conditions, such as intestinal perforation or
bleeding. The manifestations of intestinal BD similar to other colitis such as
Crohn’s disease or intestinal tuberculosis, therefore it is still challenging for
gastroenterologist to accurately diagnose intestinal BD among the patients with
ileo-colonic ulcers. Meanwhile it was more difficult to diagnose when intestinal
BD accompanied with multiple ulcers in different positions of whole digestive
tract. Furthermore skip giant ulcers and gastrointestinal hemorrhage are rare in
intestinal BD.

10

11
12
13

Experiences and lessons

14

Clinical practitioners should be aware of intestinal BD which accompanies intestinal ulcers since the case probably could lead to perforation or hemorrhage.
Urgent surgical resection is mandatory in case of hemorrhea without efficient
medical treatment. And the medicinal treatments are still needed after surgery.

Peer review

The authors have presented a rare disorder of BD. The case reported here is
interesting.

15
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Core tip: The successful outcome of our patients with
postoperative pneumatosis intestinalis (PI) indicates
that a very individualized, nuanced management plan
can allow a succesful course with conservative management. At all times it should be remembered that PI
developing postoperatively is a radiographic sign rather
than a specific diagnosis. It should be a factor in the
decision-analysis related to clinical care and not the
sole arbitrator.
Original sources: Shah A, Al Furajii H, Cahill RA. Symptomatic
pneumatosis intestinalis (including portal venous gas) after laparoscopic total colectomy. World J Gastrointest Endosc 2014; 6(11):
564-567 Available from: URL: http://www.wjgnet.com/1948-5190/
full/v6/i11/564.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i11.564

Abstract
The development of intramural intestinal gas may indicate a serious postoperative complication and therefore
any radiological indication of such “pneumatosis intestinalis” (PI) in an unwell patient after surgery should
put the clinical team on high-alert. However immediate recourse to relook laparotomy may not be always
necessary and, further, in some cases may possibly
accelerate the deterioration especially if it proves to be
non-therapeutic. Careful and close clinical monitoring,
as is described in this clinical report, may allow discriminative identification of those in whom this finding is in
fact transient and therefore benign and who therefore
can be successfully treated without operative re-intervention. We describe the presenting features and background scenario of PI early after laparoscopic total colectomy for medically refractory, severe ulcerative colitis
and detail the critical postoperative decision pivots.

INTRODUCTION
“Pneumatosis intestinalis” (PI) is the presence of extraluminal gas within the bowel wall[1]. In a symptomatic
postoperative patient such a finding on plain radiology or
computerized tomography (CT) is often viewed as a signal of impending or actual acute mesenteric ischaemia especially when associated with portal venous gas (PVG)[2].
Therefore many advocate immediate exploratory laparotomy due to associated high mortality rates. Here, we
present two patients who developed PI (one with PVG)
in association with abdominal pain and clinical signs early
after laparoscopic total colectomy for acute severe ulcerative colitis but who were managed conservatively with
prompt complete recovery.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Case one
A 22-year-old male known to have medically (steroid and
biologic therapy) refractory ulcerative colitis (UC) was

Key words: Pneumatosis intestinalis; Laparoscopic total
colectomy; Ulcerative colitis; Severe acute colitis; Portal
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Figure 1 Radiology of case one. (A) Preoperative plain film of abdomen showing no pneumatosis intestinalis in comparison to (B) postoperative computerized tomogram showing extensive intramural gas and (C) portal venous gas.

admitted with an acute exacerbation (10-15 bloody bowel
movements daily for the previous 8 d). Interestingly,
he had also micrognathia with several prior jaw reconstruction procedures and had both a tracheostomy and
gastrostomy feeding tube. Laboratory investigations on
admission showed leucocytosis [white blood cell (WBC)
count = 12.29 × 10-9/L] and an elevated C-reactive protein (CRP) level of 27 mg/L and normal haemoglobin
(Hb, 13.8 g/dL) and albumin (32 g/L) levels. Plain abdominal X-ray on admission showed a loss of tone and
haustra of the descending and sigmoid colon (Figure 1)
but no megacolon. He underwent urgent multiport laparoscopic total colectomy with end ileostomy formation
without intra-operative complication within the first 48 h
of admission.
While our patient was well for the first 24 h postoperatively (including stoma function), he then developed
generalized abdominal pain associated with absence of
stoma function, pallor, tachycardia (120 beats per minute) and hypotension (90/60 mmHg). On examination,
his abdomen was soft without tenderness to palpation.
An urgent CT scan of his abdomen with intravenous
and oral contrast showed dilated small bowel loops with
PI, associated gas within the portal venous system and a
right-sided portal venous thrombus (also Figure 1). Clinical examination was unchanged after the scan and the patient symptomatically was improved. We therefore opted
to closely observe and support him medically (including
commencement of Total Parenteral Nutrition (TPN) and
empiric antibiotic therapy to cover any possible bacterial translocation) along with therapeutic low molecular
weight heparin anticoagulation. Over the next 24 h his
symptoms settled fully and his ileostomy resumed functioning. He was discharged home 9 d later on oral anticoagulation. At review 3 mo post-operatively, he was well
with a repeat CT abdomen showing significant interval
resolution of his PI and PVG. The portal vein thrombus
was still present but non- occlusive. He remains well now
18 mo after his surgery.

fliximab therapy. Her WCC and CRP levels were elevated
(12.29 × 10-9/L and 57 mg/L respectively) and she was
both anaemic (10.7 g/dL) and hypoalbuminemia (27 g/L).
She underwent single port laparoscopic total colectomy
with end ileostomy on an urgent basis and convalesced
normally for the first three postoperative days. She then
developed abdominal pain and tachycardia but without
abdominal tenderness. An urgent CT scan showed PI
(Figure 2) but no portal venous gas. Again her symptoms and signs showed no progression and she settled
with active, careful observation in addition to assiduous
rehydration and empiric antibiotic therapy. Although she
was discharged home on day 8 postoperatively, she was
readmitted with fever and abdominal pain secondary to
an intra-abdominal abscess (seen on repeat CT without
any associated PI) that was drained radiologically. She
made an excellent recovery thereafter and thereafter underwent laparoscopic proctectomy with ileoanal J-pouch
construction twelve months after her colectomy. She is
now six months post-reversal of her defunctioning loop
ileostomy and her quality of life and pouch function are
both excellent.

DISCUSSION
Much prior experience has indicated that the finding of
PI (most especially in association with PVG[3]) on postoperative imaging in an unwell patient is an ominous sign
that should trigger re-exploratory surgery, likely laparotomy[4,5]. However, in other settings, PI is known to have
a benign course and the same appearances can be seen in
association with steroid or chemotherapy usage, trauma
and inflammatory conditions[6]. Furthermore, there have
been reports of resolution of PI with hyperbaric oxygen
therapy[7]. The clinical spectrum of PI in this way is therefore already known to range from asymptomatic to life
threatening course[8]. While surgery is of course necessary
in situations of bowel strangulation, frank gangrene or
perforation, injudicious take-back may be non-therapeutic
(the affected loop of bowel may not even be macroscopically abnormal) and in fact risk precipitating promulgation of the underlying inflammatory/thrombotic cascade
mitigating towards poor outcome. While increasing use of

Case two
A 33-year-old woman presented acutely with an acute exacerbation of her known UC despite prior steroid and in-
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Figure 2 Radiology of case two. (A) and (B) comparative pre and postoperative plain radiology showing new and extensive intramural gas in the latter;
C and D: Axial computerized tomograms taken on the 8th postoperative day
showing marked pneumatosis intestinalis.

CT imaging has led to quicker and earlier detection[9], the
increasing sophistication of this modality includes greater
sensitivity for non-critical findings. Management decisions
should therefore be based on a combination of both radiological and laboratory findings[10] but clinical examination (repeated frequently) and judgment is paramount.
While the PI identified in both patients in this report
was shown to be transient (it had resolved completely on
follow-up imaging) potentially it was present prior to the
operative procedure (neither had preoperative CT imaging). Certainly too the portal venous thrombosis seen in
case one may have been present preoperatively as both it
and PI share as risk factors many of the concomitants associated with acute colitis (namely dehydration, systemic
inflammatory syndrome, immobility, steroid therapy).
Colitic patients may also have an increased hereditary
tendency to thrombosis[11]. Nonetheless positive intra-abdominal pressure at laparoscopy may certainly have had
an additive effect and it seems more likely that the operation indeed triggered the clinical course and radiological
findings.
Experiential reports on postoperative PI in symptomatic patients remain very limited. Until there is greater
data on the specific incidence and an improved understanding aetiology on the conservative management of
such patients, we agree that a radiological indicator of PI
should put the clinical team on high-alert. However the
successful outcome of our patients with a conservative
course in conjunction with poor outcomes occasionally
seen in those undergoing early operative intervention
indicates that a very individualized, nuanced management
plan is then required in order to ensure therapeutic opportunities are maximized.
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COMMENTS
COMMENTS
Case characteristics

Two unwell patients with pneumatosis intestinalis found on radiological examination early after laparoscopic total colectomy for acute severe and medically
refractory colitis.

Clinical diagnosis

Acute deterioration early after surgery indicating radiological investigation that
showed intramural intestinal gas or “pneumatosis intestinalis” as a new finding.

Differential diagnosis

Ischaemic bowel secondary to a strangulated internal hernia, intra abdominal
abscess, ileus with pneumatosis as a transient, benign co-finding.

Laboratory diagnosis

Acute inflammatory response syndrome.

Imaging diagnosis

Pneumatosis intestinalis (including one patient with portal venous gas) very
concerning for grave intra-abdominal complication.

Pathological diagnosis

Benign, self-limiting complication that settled with intensive clinical observation
without the need for operative re-intervention.

Treatment

Close clinical observation along with rehydration, bowel rest, analgesia and
antibiotic therapy.

Related reports

Very often the concern that pneumatosis intestinalis represents ischaemic
bowel means that some authors advocate immediate laparotomy even though
some have then found essentially normal intraperitoneal appearances and the
patients clinical deterioration continues thereafter.

Term explanation

Pneumatosis intestinalis-the presence of intramural gas within the intestine.

Experience and lessons

Careful clinical care and consideration can allow successful management without operative re-intervention of this very worrying radiological finding.

Peer review

Two interesting cases regarding symptomatic pneumatosis intestinalis post
laparoscopic surgery.
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GASTROINTESTINAL DISEASES

Giant Meckel’s diverticulum: An exceptional cause of
intestinal obstruction
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Core tip: The most commonly diagnosed congenital
anomaly of the gastrointestinal tract is Meckel’s diverticulum (MD), which occurs upon failure of the omphalomesenteric duct to regress and involute. MD can
remain asymptomatic, and cases are generally diagnosed incidentally or upon investigation of unexplained
gastrointestinal bleeding, perforation, inflammation, or
obstruction for both paediatric and adult cases. It is estimated that as little as 4% of cases manifest complications, and obstruction is the most common presenting
symptom in adults. In this case study, we report a case
of giant MD with secondary small bowel obstruction in
an adult male that was successfully managed by surgical resection and anastomosis created with endoscopic
stapler.

Abstract
Meckel’s diverticulum (MD) results from incomplete
involution of the proximal portion of the vitelline
(also known as the omphalomesenteric) duct during
weeks 5-7 of foetal development. Although MD is the
most commonly diagnosed congenital gastrointestinal anomaly, it is estimated to affect only 2% of the
population worldwide. Most cases are asymptomatic,
and diagnosis is often made following investigation
of unexplained gastrointestinal bleeding, perforation,
inflammation or obstruction that prompt clinic presentation. While MD range in size from 1-10 cm, cases of
giant MD (≥ 5 cm) are relatively rare and associated
with more severe forms of the complications, especially for obstruction. Herein, we report a case of giant MD with secondary small bowel obstruction in an
adult male that was successfully managed by surgical
resection and anastomosis created with endoscopic
stapler device (80 mm, endo-GIA stapler). Patient
was discharged on post-operative day 6 without any
complications. Histopathologic examination indicated
Meckel’s diverticulitis without gastric or pancreatic
metaplasia.

Original sources: Akbulut S, Yagmur Y. Giant Meckel’s diverticulum: An exceptional cause of intestinal obstruction. World J
Gastrointest Surg 2014; 6(3): 47-50 Available from: URL: http://
www.wjgnet.com/1948-9366/full/v6/i3/47.htm DOI: http://
dx.doi.org/10.4240/wjgs.v6.i3.47

INTRODUCTION
The most commonly diagnosed congenital anomaly of
the gastrointestinal tract is Meckel’s diverticulum (MD),
which occurs upon failure of the vitelline (also known as
the omphalomesenteric) duct to regress and involute[1-3].
Accumulated experience with surgical treatment of MD
(using both open and laparoscopic procedures) has led to
the clinical “rule of 2” for symptomatic cases, whereby
the anatomical deformity (with estimated prevalence in
2% of the population) is most frequently located 2 feet
from the ileocaecal junction and is 2 inches long[2]. MD
can remain asymptomatic, and cases are generally diag-
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nosed incidentally or upon investigation of unexplained
gastrointestinal bleeding, perforation, inflammation, or
obstruction for both paediatric and adult cases[1].
It is estimated that as little as 4% of cases manifest
complications, and obstruction is the most common
presenting symptom in adults[1]. There is evidence that
severity of symptoms correlates with MD size. Ninety
percent of the reported MDs are between 1 and 10 cm,
the average size being 3 cm. MDs ≥ 5 cm are classified
as giant MD, are relatively rare, and may be more prone
to complications[1]. Here, we report a case of giant MD
which was diagnosed in an adult male with small bowel
obstruction and successfully managed by resection.

Figure 1 Abdominal X-ray radiography showing air-fluid levels representative of intestinal obstruction.

CASE REPORT
A 23-year-old male patient presented at the Emergency
Department with a complaint of abdominal pain, nausea,
and vomiting that had persisted for 5 d and increased in
severity over the last 24 h. The patient reported no faecal
or gas discharge during the previous 48 h. History taking
upon admission revealed that the patient had visited hospitals frequently for many years with similar gastrointestinal complaints as well as bloating. The patient’s abdomen
was remarkably distended and initial clinical assessment
indicated hypovolemia. Physical examination revealed significant bowel sounds and substantial abdominal rebound
pain, both more robust in the periumbilical area. Laboratory testing showed increased white blood cell count
(11.8 × 103/μL; normal range: 4.1 × 103-11.2 × 103),
haemoglobin (17.0 g/dL; 12.5-16.0), haematocrit (49.6%;
37.0-47.0) and creatinine (1.4 mg/dL; 0.4-1.2), but normal blood urea nitrogen (27 mg/dL; 10-50). Abdominal
X-ray indicated remarkably high air-fluid levels (Figure 1).
An emergency laparotomy was performed and revealed oedema throughout the entire small bowel, dilation of small bowel segments, and a giant MD (27 cm
long and 6 cm wide) on the antimesenteric border of
the small bowel at 80 cm proximal to the ileocaecal valve
(Figure 2). The diverticulum’s tip was strongly adhered
to the parietal peritoneum of the abdominal wall at the
site of the pelvis, having been pushed up against this site
due to the MD’s excessively large size and high-volume
intestinal content. No other obstruction was observed in
the gastrointestinal tract. Resection of the small bowel
was performed with a linear stapler and an ileoileal anastomosis was generated using a 80 mm endo-GIA stapler
(Figure 3). The resection was completed without incident,
and the patient was discharged on post-operative day 6
without any complications. Pathology findings indicated
diverticulitis without gastric or pancreatic metaplasia.

Figure 2 Giant Meckel's diverticulum causing gastrointestinal obstruction. White arrow: Diameter of Meckel’s diverticulum; Black arrow: Proximal
ileal segment; Yellow arrow: Distal ileal segment.

Figure 3 Giant Meckel's diverticulum view after resection. Black arrow:
Proximal ileal segment; Yellow arrow: Distal ileal segment.

MDs reported have been > 100 cm long[6], 96 cm long[7],
85 cm long[8], and 66 cm long[9,10].
In adult cases of MD, obstruction is the most frequently reporting presenting symptom[11-14] and can be
caused by either the diverticulum’s attachment to the umbilicus, abdominal wall or other viscera by a fibrous band
or by interference due to the mobility of an unattached
diverticulum[11]. Though first hypothesized in 1902[13],
these potential reasons for MD-caused intestinal obstruc-

DISCUSSION
MD is a true diverticulum, comprising all three layers of
the small intestine. Compared to the overall incidence of
0.14%-4.50% (estimated by autopsy findings and retrospective studies)[4], giant MD are rare[5]. The largest giant
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tion remain the features by which MD cases are classified.
The obstructions associated with a free or unattached
diverticulum, or having only one attachment to the intestine, represent first MD type, and obstructions associated
with an attached diverticulum, including through its terminal ligament, to the abdominal wall or intestinal viscus,
represent the second type. Between these two types, the
former is much rarer.
When the congenital malformation occurs, the free diverticulum forms a volvulus with a loop, twisting the gut
structure. Adhesions commonly form between the two
arms of the twist, making an obstruction. Subsequent
inflammation of the diverticulum further promotes constriction of the bowel. Furthermore, an unattached, distended diverticulum may cause movement of the looped
intestine so that a kink forms in the intestine at the attachment point of the diverticulum; this event could lead
to an obstruction without any concomitant structural
changes in the intestinal wall. Persistence of such kinking
may ultimately cause necrosis of the involved and proximal gut tissues. Other potential aetiologies of MD-related
intestinal obstructions exist. For example, the obstruction
may be caused by twisting of the bowel along its long
axis at the point of the diverticulum’s origin, by chronic
inflammation of the diverticulum and its adjacent bowel,
or by inversion of the mucous membrane alone, or of
the entire diverticulum, with or without invagination.
Several case reports of MD-related obstructions
have described strangulation caused by an adherent diverticulum. Many causes of such an event have been
proposed. First, the adherent diverticulum itself may act
as a constricting band, such as an adventitious band or a
peritoneal adhesion. Second, the adherent diverticulum
may have resulted from looping and twisting of the gut
in upon itself, forming a volvulus. Third, a volvulus of
the attached diverticulum may itself represent a physical
obstruction of the intestine. Finally, the diverticular band
may become tensely drawn under certain conditions[13].
In a review of 402 patients with MD, 16.9% of the
patients were found to have demonstrated symptoms
that are considered clinical references for diverticulum[14],
with obstruction of the small intestine, and inflammation
and bleeding of the lower gastrointestinal tract accounting for 90% of those presenting symptoms. In another
study of 34 MD cases, the most common complications
were intestinal obstruction (37%), intussusception (14%),
inflammation, and rectal bleeding (12%); interestingly,
intussusception and volvulus were associated with those
patients having intestinal obstruction[15].
For the current case of giant MD, the diverticulum
was large in diameter, long in length, and adherent (causing a small bowel obstruction). The structural features of
a MD provide clues to the type of complications it may
cause. For example, diverticulitis and torsion are common complications observed with long MDs that have a
narrow base, while short MDs that have a stumpy base
are more often associated with intussusception[16]. Thus,
an elongated variant with a narrow neck is more likely to

WCCR|www.wjgnet.com

result in torsion, whereas a short, wide-base diverticula
may promote foreign body entrapment.
Cullen et al[17] studied the outcomes of diverticulectomy surgical management of MD-related complications
and determined that the operative mortality and morbidity rates were 2% and 12%, respectively, and that the
cumulative risk of long-term post-operative complications was 7%; in contrast, analysis of patients receiving
incidental diverticulectomy showed that the operative
mortality, morbidity, and risk of long-term post-operative
complications were lower (1%, 2%, and 2%, respectively).
It is generally recommended that MD discovered incidentally during operation should be removed, regardless of
the patient’s age.
In conclusion, this report describes a very rare form
of acute small bowel obstruction secondary to giant MD
encircling the terminal ileum, providing novel insights
into this condition and describing its successful management by surgical resection.

COMMENTS
COMMENTS
Case characteristics

Clinical symptoms include abdominal pain, nausea, vomiting, and no faecal or
gas discharge.

Clinical diagnosis

Acute abdomen, mechanical small bowel obstructions.

Differential diagnosis

Intestinal malrotation, congenital anomalous bands, tumor obstruction.

Laboratory diagnosis

Laboratory tests showed a leukocytosis (11800/μL; 4100-11200), haemoglobin
(17.0 g/dL; 12.5-16.0), haematocrit (49.6%; 37.0-47.0) and creatinine (1.4 mg/dL;
0.4-1.2).

Imaging diagnosis

An abdominal X-ray radiography indicated remarkably high air-fluid levels.

Pathological diagnosis

Pathology findings indicated Meckel’s diverticulitis without gastric or pancreatic
metaplasia.

Treatment

Limited ileal resection and end-to-end anastomosis created with stapler device.

Term explanation

Meckel’s diverticulum (MD), a remnant of the vitelline duct that normally disappears at the end of the seventh week of gestation, is the most common congenital
abnormality of the small intestine. It arises from the antimesenteric border of the
terminal ileum as a true diverticulum that contains all layers of the intestinal wall.

Peer review

This is a well written case report on a farly common subject. It is well know that
MD can couse intestinal obstruction and can reach fairly large dimensions, depending on the duration of the sub-occlusive symptoms.
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Torsion of Meckel's diverticulum as a cause of small bowel
obstruction: A case report
Marko Murruste, Geidi Rajaste, Karri Kase
treated conservatively. Because of persistent abdominal
pain emergency laparotomy was indicated. Abdominal
exploration revealed distended small bowel loops proximal to the obstruction, and a large (12 cm × 14 cm)
Meckel’s diverticulum at the site of obstruction. Meckel’s
diverticulum was axially rotated by 720°, which caused
small bowel obstruction and diverticular necrosis. About
20 cm of the small bowel with Meckel’s diverticulum
was resected. The postoperative course was uneventful
and the patient was discharged on the fifth postoperative day. We recommend CT-scan as the most useful
diagnostic tool in bowel obstruction of unknown origin.
In cases of Meckel’s diverticulum causing small bowel
obstruction, prompt surgical treatment is indicated; delay in diagnosis and in adequate treatment may lead to
bowel necrosis and peritonitis.
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Abstract

Core tip: Axial torsion and necrosis of Meckel’s diverticulum causing simultaneous mechanical small bowel
obstruction are the rarest complications of this congenital anomaly. This kind of pathology has been reported
only eleven times.

Axial torsion and necrosis of Meckel’s diverticulum
causing simultaneous mechanical small bowel obstruction are the rarest complications of this congenital
anomaly. This kind of pathology has been reported
only eleven times. Our case report presents this very
unusual case of Meckel’s diverticulum. A 41-year-old
man presented at the emergency department with
complaints of crampy abdominal pain, nausea and retention of stool and gases. Clinical diagnosis was small
bowel obstruction. Because the origin of obstruction
was unknown, computer tomography was indicated.
Computed tomography (CT)-scan revealed dilated small
bowel loops with multiple air-fluid levels; the oral contrast medium had reached the jejunum and proximal
parts of the ileum but not the distal small bowel loops
or the large bowel; in the right mid-abdomen there was
a 11 cm × 6.4 cm × 7.8 cm fluid containing cavity with
thickened wall, which was considered a dilated bowelloop or cyst or diverticulum. Initially the patient was
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Original sources: Murruste M, Rajaste G, Kase K. Torsion of
Meckel's diverticulum as a cause of small bowel obstruction:
A case report. World J Gastrointest Surg 2014; 6(10): 204-207
Available from: URL: http://www.wjgnet.com/1948-9366/full/
v6/i10/204.htm DOI: http://dx.doi.org/10.4240/wjgs.v6.i10.204

INTRODUCTION
Although Meckel’s diverticulum was first described by
Fabricus Heldanus in 1650[1], and reported thereafter by
Levator in 1671[2] and by Ruysch in 1730[3], it was named
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Figure 1 X-ray shows air-fluid levels in projection of the small bowel.

Figure 2 Computed tomography-scan shows distended small bowel
loops and in the right mid-abdomen 11 cm × 6.4 cm × 7.8 cm fluid and gas
containing cavity with thickened wall.

after Johann Friedrich Meckel who established its embryonic origin in 1809[4].
The characteristics of Meckel’s diverticulum can be
best remembered by the “rule of two”: occurs in 2% of
population; usually discovered before 2 years of age; 2
inches long and 2 cm in diameter; located 2 feet proximal
to the ileocecal valve; 2 times more common in males;
only 2% of the individuals with Meckel’s diverticulum are
symptomatic[5-7].
Blood supply is derived from a remnant of the primitive vitelline artery arising from the superior mesenteric
artery, or less commonly from the ileocolic artery[8,9].
We present a very unusual case of Meckel’s diverticulum-small bowel obstruction caused by axial torsion and
gangrene of Meckel’s diverticulum.
Axial torsion of Meckel’s diverticulum is the rarest
of complications[10]; gangrene of Meckel’s diverticulum
secondary to axial torsion has been reported only eleven
times in adults[10-17].
Only two cases of coexistence of gangrenous Meckel’s diverticulum and small bowel obstruction have been
reported in the English-language literature[14,15].

Ultrasonography of the abdomen showed dilated
small-bowel loops with peristalsis partially present.
Initial management of the patient included intravenous fluid resuscitation and nasogastric tube insertion.
An abdominal computed tomography (CT)-scan was performed to specify the cause of small bowel obstruction.
The CT-scan showed markedly dilated small-bowel loops
with multiple air-fluid levels. The oral contrast medium
was seen in the jejunum and proximal parts of the ileum
but not in the distal small bowel loops or in the large bowel. In the right mid-abdomen there was a 11 cm × 6.4 cm
× 7.8 cm fluid and gas containing cavity with thickened
wall, which the radiologist considered dilated bowel-loop
or cyst or diverticulum. A small amount of free fluid was
present in the peritoneal cavity. The origin of small bowel
obstruction remained still unclear (Figure 2).
Despite conservative treatment abdominal pain intensified. Therefore, an emergency laparotomy was opted
for. Abdominal exploration revealed a small amount of
haemorrhagical fluid in the peritoneal cavity and dilated
small bowel loops. At approximately 50 cm from the ileocaecal junction there was a necrotic Meckel’s diverticle,
which was axially torsioned, with a size of 12 cm × 14
cm. The consequence of the torsion of Meckel’s diverticle was small bowel obstruction.
Approximately 20 cm of the small bowel with Meck
el’s diverticle was resected. On a later examination, the
mucosa of the diverticle was entirely necrotic, the diverticle was filled with hemorrhagic fluid (Figures 3 and 4).
Postoperative recovery was uncomplicated and the patient was discharged on the fifth postoperative day.

CASE REPORT
A 41-year-old man presented at the emergency department with complaints of crampy and intermittent abdominal pain, nausea and retention of stool and gases.
Previously the patient had been hospitalized four times
with small bowel obstruction and conservative treatment had always been successful. The etiology of small
bowel obstruction had remained unclear. The patient had
never undergone any operations; nor had he hernias of
abdominal wall. He did not have any other accompanying
diseases and did not take any medications.
Physical examination revealed normal body temperature, and stable haemodynamics. The right mesogastrium
was tender on palpation, peristalsis was high-sounding.
On rectal examination the rectum contained no stool.
Initial laboratory tests showed haemoconcentration,
the biochemical values were all normal. Initial abdominal
X-ray showed air-fluid levels in projection of the small
bowel (Figure 1).
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DISCUSSION
Treatment of small bowel obstructions depends strongly
on the etiology of obstruction and presence of intestinal
strangulation. Therefore, quick correct diagnosis is highly
important. Although Meckel’s diverticulum is a rare cause
of small bowel obstruction, it should never be forgotten
and once it is diagnosed surgical treatment is indicated.
Suspicion of Meckel’s diverticulum arises first of all in
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jejunum and the proximal ileum, but no contrast was noted distally. In the right
mid-abdomen, subhepatically there was 11 cm × 6.4 cm × 7.8 cm dilated bowelloop with a thickened wall containing fluid. A small amount of free fluid was
present in the peritoneal cavity.

Pathological diagnosis

Mucosa of the diverticulum was entirely necrotic and the cavity was filled with
hemorragic fluid.

Treatment

Approximately 20 cm of the small bowel with Meckel’s diverticulum was resected.

Related reports

This pathology has only been reported eleven times in English-language literature and they are named in the authors references.

Experiences and lessons

In cases of small-bowel obstruction with unknown etiology, CT-scan is the most
useful diagnostic tool detecting possible cause. Once the diagnosis of Meckel’s
diverticulum as the cause of small bowel obstruction is made, surgical treatment
is indicated. Delay in surgery carries a risk of intestinal necrosis and peritonitis.

Figure 3 Torsioned necrotic Meckel´s diverticle obstructing the adjacent
small bowel.

Peer review

The case report includes the description of symptoms and applied diagnostic
and therapeutic procedures. The title of this paper appropriately reflects the
purpose of the study.
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Notaras procedure for incarcerated rectal prolapse
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for a high percentage of anastomotic leaks. So, the
traditional single stage perineal rectosigmoidectomy is
not a safe surgical procedure for treating an incarcerated or strangulated rectal prolapse associated with
severe edema. Herein we report a case of an incarcerated rectal prolapse treated with the Notaras procedure.
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INTRODUCTION

Abstract

Rectal prolapse is defined as intussusception of the
rectum through the anal canal. Although known and
described as early as 1500 BC[1], there is still uncertainty
concerning its clinical definition, course and pathophysiology, which justifies the numerous therapeutic modalities
and operations proposed[2]. Commonly, in many centers
a single stage perineal rectosigmoidectomy is performed
to treat patients with a reducible rectal prolapse. Patients
with an incarcerated rectal prolapse usually present in
the emergency department where manual reduction is
first attempted. Reduction of a large prolapse may be
difficult because of significant edema that collects in the
rectal tissues. If reduction is unsuccessful, an emergency
laparotomy and internal reduction is required. If patients
with an acute incarcerated or strangulated rectal prolapse
are treated with perineal rectosigmoidectomy, anastomotic leak risk is 25% during the postoperative period[3,4].
Edema in the rectal and perineal tissues and impaired
blood flow are the main factors for a high percentage of
anastomotic leaks. The traditional single stage perineal
rectosigmoidectomy is not a safe surgical procedure for
treating an incarcerated or strangulated rectal prolapse associated with severe edema[4].

Patients with an incarcerated rectal prolapse usually
present in the emergency department where manual
reduction is first attempted. If reduction is unsuccessful, an emergency laparotomy and internal reduction
is required. Edema in the rectal and perineal tissues
and impaired blood flow are the main factors for a high
percentage of anastomotic leaks. The traditional single
stage perineal rectosigmoidectomy is not a safe surgical
procedure for treating incarcerated or strangulated rectal prolapses associated with severe edema. Herein we
report a case of an incarcerated rectal prolapse treated
with the Notaras procedure.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Notaras procedure; Rectal prolapse; Incarcerated; Perineal rectosigmoidectomy
Core tip: Patients with an incarcerated rectal prolapse
usually present in the emergency department where
manual reduction is first attempted. If reduction is
unsuccessful, an emergency laparotomy and internal
reduction is required. Edema in the rectal and perineal
tissues and impaired blood flow are the main factors
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of the mesh additionally results in thickening of part of
the rectal wall with the result that prolapse of the rectum
will be prevented. In conclusion, with a good blood supply and the absence of necrosis, the Notaras procedure
can be performed safely in patients with an incarcerated
or strangulated rectal prolapse.
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Figure 1 Edematous and incarcerated rectal prolapse without gangrenous
areas.

COMMENTS
COMMENTS
Case characteristics

CASE REPORT

The patient had pain in the rectum.

Clinical diagnosis

In this report, we present a 59-year-old woman with a
three year history of Alzheimer’s disease. She checked in
to the emergency department with a strangulated rectal
prolapse which had appeared 3 h prior to consultation.
Physical examination revealed a severely edematous and
irreducible rectal prolapse without gangrenous areas (Figure 1). Despite sedation, the Trendelenburg position and
topical application of sucrose to decrease bowel edema,
all attempts for manual reduction were unsuccessful. As
a result, we decided to perform a laparotomy. During
the laparotomy, we tried internal reduction with external
manual reduction again. The last attempt was successful. The prolapsed section was not necrotic, there were
no gangrenous areas and blood flow increased. A piece
of monofilament synthetic mesh was sutured behind the
rectum, covering approximately one-third of its posterior circumference. The upper edge was then sutured to
the sacral promontory, as described by Notaras[5]. The
patient’s postoperative course was uneventful and she
was discharged on the 8th postoperative day. At the 6 mo
follow-up, there was no recurrence in the rectal prolapse
other than a minor constipation problem.

The patient had an irreducible rectal prolapse.

Differential diagnosis

It was a certain diagnosis with no differential diagnosis.

Laboratory diagnosis

Laboratory tests were in the normal range.

Treatment

The patient underwent emergency surgery (Notaras procedure).

Related reports

The second and the fifth references are about the repair of rectal prolapses.
These studies may help to understand emergency repair of a rectal prolapse
and this case.

Term explanation

Notaras procedure: a piece of monofilament synthetic mesh is sutured behind
the rectum, covering approximately one-third of its posterior circumference.

Experiences and lessons

The Notaras procedure can be performed safely in patients with an acute incarcerated or strangulated rectal prolapse in the absence of necrosis.

Peer review

This is an interesting case report suggesting the use of a surgical procedure
usually not described in the acute phase.
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Liver fibrosis in primary intestinal lymphangiectasia: An
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order. The fibrosis outcome after a low-fat diet in the
patient described in this report is in contrast with other
literature reports. We emphasize the need for systematic monitoring of liver fibrosis in primary intestinal lymphangiectasia.
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INTRODUCTION
Abstract

Primary intestinal lymphangiectasia (PIL), featuring a
dilatation of intestinal lymphatic vessels and malabsorption, is a rare condition often requiring nutritional enteral/parenteral support[1]. Enteral nutrition is based on a
hyperproteic, low-fat diet with vitamin and medium-chain
triglyceride supplementation[2]. The association between
PIL and primary liver fibrosis is uncommon[3], however,
Milazzo et al[4] recently reported a case of associated PIL
and liver fibrosis characterized by high stiffness at elastography. The authors reported that a six-month low-fat
diet combined with medium-chain triglyceride supplementation improved liver alterations by reducing fibrosis.
The authors attributed the fibrosis onset to lymphatic stasis, as occurs in cardiac congestive liver. However, since
fibrosis reversibility has not been previously described
in this condition, the hypothesis may be purely speculative. In this scenario, we believe our case of PIL featuring
progressively worsening hepatic fibrosis, despite dietetic
support, may be of interest.

The relationship between primary intestinal lymphangiectasia (PIL) and liver fibrosis is an emerging topic
with many obscure aspects due to the rarity of the
disorder. A recent paper reported that a six-month lowfat diet improved liver fibrosis. We report the case of a
17-year-old girl affected by PIL whose hepatic fibrosis
progressively worsened within one year, despite dietetic
support. This and the previous case report describe
extraordinary events, which do not allow clear-cut clinical aspects to be established. Nevertheless, both cases
suggest that in patients with PIL, it is necessary to
closely monitor liver morphology with in-depth investigations including not only ultrasonography, but also
elastography.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatic transient elastography; Liver fibrosis; Low-fat diet; Primary intestinal lymphangiectasia

CASE REPORT

Core tip: The relationship between primary intestinal
lymphangiectasia and liver fibrosis is an emerging topic
with many obscure aspects due to the rarity of the dis-
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A 17-year-old female patient was admitted to our unit for
peripheral and facial edema, ascites and intestinal malab-
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sorption (hypovitaminosis, low serum magnesium, severe
hypoproteinemia with hypoalbuminemia, lymphocytopenia). The symptoms had developed four years before and
progressively worsened. Her body mass index was 16.4.
Upper endoscopy and colonoscopy were performed,
with biopsy samples showing only a microscopic dilatation of lymphatic vessels. Video-capsule endoscopy
showed hyperemia, edema and several mucosal elevations,
which was suggestive of PIL. Therefore, we evaluated intestinal protein loss by fecal alpha-1-antitrypsin clearance,
which was found to be > 24 mL/d, confirming our clinical suspicion. The final diagnosis was made with technetium-labeled human serum albumin scintigraphy, which
highlighted patchily distributed areas of protein dispersion in the small intestine at the level of the jejunum and
ileum. During her hospital stay, ultrasonography revealed
splenomegaly and hepatomegaly with inhomogeneous
echogenicity, whilst transient elastography (FibroScan;
Echosens, Paris, France) demonstrated hepatic fibrosis
(10 kPa, interquartile range: 1.5 kPa; success rate, 100%;
F3). Laboratory examinations displayed slightly increased
amino transferase and gamma-glutamyl transferase (twice
the normal upper limit), leading us to exclude all known
causes of chronic liver disease: negative hepatitis B virusDNA, hepatitis C virus-RNA (excluding chronic viral
hepatitis); normal cupremia and ceruloplasmin (excluding
Wilson’s disease); normal serum iron, ferritin and transferrin saturation (excluding hemochromatosis and hemosiderosis); negative anti-nuclear, anti-smooth muscle,
anti-mitochondria and anti-liver-kidney microsome antibodies (excluding autoimmune hepatitis, primary biliary
cirrhosis). There was no history of alcohol or potential
hepatotoxic drug use. Cardiac failure was ruled out by
echocardiography.
At discharge, the patient began a hyperproteic diet
(2.1 g/kg per day of amino acids), with low-fat intake
and medium-chain triglycerides and vitamin supplementation[2]. Six months later, peripheral edema and ascites
had improved, as well as nutritional parameters, with
normalization of amino transferase and gamma-glutamyl
transferase values. The decreased values were presumably due to improved nutritional conditions, and reducing the hepatic cytolysis and cholestasis that characterize
malnutrition-induced liver steatosis. Indeed, these cannot
be considered as markers of liver fibrosis. Paradoxically,
this condition may decrease amino transferase values by
reducing the hepatocyte mass.
Despite the clinical improvement, the liver stiffness value had doubled by one year later (20 kPa, interquartile range: 2.9 kPa; success rate, 100%; F4). Liver
biopsy showed pericellular and periportal fibrosis. The
framework was interpreted as “congenital liver fibrosis”,
excluding other possible causes of chronic liver diseases
such as primary biliary cirrhosis and Caroli’s disease.

exhibited by the present case, thus preventing the establishment of clear-cut clinical characteristics. Indeed, this
report demonstrates that liver fibrosis may not improve
after nutritional therapy. Nevertheless, this and a previous
case[4] suggest that in patients with PIL, it is necessary to
closely monitor liver function, with in-depth investigations including not only ultrasonography, but also elastography[5]. Early detection of liver involvement in PIL
is important in order to promote regression and prevent
progression towards portal hypertension and recurrent
cholangitis.

COMMENTS
COMMENTS
Case characteristics

Main symptoms: facial edema, abdominal swelling, weight loss.

Clinical diagnosis

Physical examination: edema, ascites, reduced body mass index (16.4), hepatomegaly.

Differential diagnosis

Malabsorption syndrome causes and chronic liver disorders were investigated.

Laboratory diagnosis

Main findings: hypovitaminosis, low serum magnesium, severe hypoproteinemia
with hypoalbuminemia, lymphocytopenia, increased amino transferase and
gamma-glutamyl transferase (twice the normal upper limit), negative hepatitis
B-DNA and hepatitis C-RNA, normal cupremia and ceruloplasmin, normal serum iron, ferritin and transferrin, negative anti-nuclear, anti-smooth muscle, antimitochondria and anti-liver-kidney microsome antibodies; alpha-1-antitrypsin
clearance > 24 mL/d.

Imaging diagnosis

Video-capsule endoscopy showed hyperemia, edema and several mucosal elevations, suggestive of primary intestinal lymphangiectasia. Technetium-labeled
human serum albumin scintigraphy highlighted patchily distributed areas of
protein dispersion in the small intestine at the level of the jejunum and ileum.
Ultrasonography revealed splenomegaly and hepatomegaly with inhomogeneous echogenicity, whilst transient elastography demonstrated hepatic fibrosis
(10 kPa, interquartile range: 1.5 kPa; success rate 100%; F3).

Pathological diagnosis

Microscopic dilatation of lymphatic vessels in duodenal biopsy specimens.

Treatment

Hyper-proteic diet (2.1 g/kg per day of amino acids), with low-fat intake and
medium-chain triglycerides and vitamin supplementation.

Related reports

A recent case report shows an association between primary intestinal lymphangiectasia and liver fibrosis, which was improved by a 6-mo low-fat diet combined with medium-chain triglyceride supplementation.

Experiences and lessons

In patients with primary intestinal lymphangiectasia, it is necessary to closely
monitor liver function with in-depth investigations including not only ultrasonography, but also elastography.

Peer review

This is a case report written in the format of a Letter to the Editor. The case
report is on a 17-year old female who was diagnosed to suffer from primary
intestinal lymphangiectasia. In spite of enteral nutrition which was based on
hyper-proteic, vitamin, low fat and medium-chain triglyceride supplementation,
the patient’s liver fibrosis doubled on elastography.
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Core tip: Nodular fasciitis is a rare benign lesion composed of fibroblast-like cells that occurs at various sites
in the body. In our patient, firm nodular lesions were
incidentally identified in the mesentery during surgical treatment for colon cancer. Although the lesions
were initially diagnosed as peritoneal carcinomatosis,
the pathological examination revealed nodular fasciitis.
This case highlights the need for all clinicians to know
about this rare condition and to prepare for unexpected nodular lesions during surgical treatment of gastrointestinal tract malignancy.
Original sources: Shiga M, Okamoto K, Matsumoto M, Maeda
H, Dabanaka K, Namikawa T, Uemura S, Munekage M, Kobayashi M, Hanazaki K. Nodular fasciitis in the mesentery, a
differential diagnosis of peritoneal carcinomatosis. World J
Gastroenterol 2014; 20(5): 1361-1364 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i5/1361.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i5.1361

Abstract
Nodular fasciitis is a benign proliferative lesion composed of fibroblast-like cells that affects various sites in
the body. We describe a patient with nodular fasciitis in
the mesentery, encountered during laparotomy for the
treatment of ascending colon cancer. The nodular fasciitis in our patient resembled peritoneal dissemination
of malignancy on macroscopic observation. Because
the treatment options change with concomitant peritoneal dissemination of gastrointestinal tract malignancy,
recognition of this rare condition and preparation for
unexpected nodular lesions are crucial.

INTRODUCTION
Nodular fasciitis is a rare benign lesion comprising a
proliferation of spindle, plump, or stellate fibroblast-like
cells embedded in myxomatous stroma[1,2]. Nodular fasciitis involves subcutaneous fat, fascia, and less commonly,
areas without true fascia[3,4]. Thus, nodular fasciitis can
occur in any part of the body, although the upper extremities or trunk are the sites of predilection[1]. Nodular
fasciitis is a reactive fibroblastic growth; however, the
majority of patients lack an apparent (recognized) history of injury[1], and its etiology remains unclear.
The classical course of nodular fasciitis varies from
stable size to rapid growth[1,2]. Surgical resection is often

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Colon cancer; Digestive system cancer;

WCCR|www.wjgnet.com

1000

February 8, 2015|Second Edition|

Shiga M et al . Nodular fasciitis mimics peritoneal dissemination

the treatment for growing nodules and those causing
symptoms (such as tenderness and pain), while careful
observation of asymptomatic nodules and those that are
stable in size is recommended because of possible spontaneous regression[5]. Diagnosis of nodular fasciitis relies
largely on the clinical features and careful morphological
evaluation of the specimen, including hematoxylin and
eosin (HE) staining[6]. Efforts are being made to establish the typical pattern of immunohistochemical staining
of nodular fasciitis to help distinguish it from other soft
tissue tumors.
Nodular fasciitis is well known to dermatologists
and pathologists due to its preferential occurrence in
subcutaneous tissue and importance in the differential
diagnosis of soft-tissue tumors. Nodular fasciitis is rarely
encountered in other fields of clinical practice. In this
case report, we describe a patient with nodular fasciitis
in the mesentery that mimicked peritoneal dissemination
of colon cancer macroscopically.

without proliferation of adenocarcinoma cells (Figure
1C and D). The nodule was located adjacent to the true
muscle layer and there was no encapsulation. The cells
of the nodule were positive for vimentin, α-smooth
muscle actin (α-SMA), calponin, and negative for podoplanin (D2-40), thrombomodulin, cluster of differentiation molecule 34 (CD34), β-catenin, anaplase lymphoma
kinase, S100 protein, cluster of differentiation molecule
56 (CD56), and stem cell factor receptor (c-kit) according to immunohistochemistry staining. The nodule was
largely negative for AE1/AE3 and carletinin. A diagnosis of nodular fasciitis was made based on observation
of the specimen with HE staining and the immunohistochemical results.

DISCUSSION
This case of nodular fasciitis in the mesentery mimicked
peritoneal dissemination of colon cancer, and to the
best of our knowledge, is the first such case report. A
diagnosis of nodular fasciitis should thus be considered
when unexpected nodular lesions suggesting peritoneal
dissemination of gastroenterological malignancy are encountered, and such lesions should be treated carefully.
The pathological diagnosis of nodular fasciitis is difficult because of the rarity of the condition, the resemblance of its pathological features to other soft tissue
tumors, and the lack of typical diagnostic symptoms or
pattern of immunohistochemical staining. In this case,
the fibroblast-like cells were arranged haphazardly in
the myxomatous stroma, giving a “tissue-culture appearance”[8]. Although the fibroblast-like cells varied in
terms of nucleus size and amount of cytoplasm, they
differed from the cells found in sarcomas, which typically have higher cellularity, bizarre nuclei, and less intercellular material; therefore, the nodule was considered
a reactive proliferative lesion rather than a true tumor.
The nodule was positive for vimentin according to immunohistochemical staining, suggesting that the tumor
was derived from soft tissue. The majority of nodular
fasciitis cases are negative for cytokeratin, with few
cytokeratin-positive cases reported[9]. A few spindle cells
of nodular fasciitis in our patient were positive for cytokeratin and calretinin, indicating a possible relationship
with the mesothelium. Positive staining of α-SMA and
calponin suggested myofibroblastic differentiation and
less possibility of a sarcoma[6]. The nodule was negative
for CD34, CD56, S100 protein, and β-catenin, reducing
the possibility of another differential diagnosis (Table
1). A previous report of seven patients demonstrated
that approximately half of leiomyosarcoma lesions were
negative for cluster of differentiation molecule 10 (CD10)
staining[10], while all nodular fasciitis cases were positive
for CD10[6]. In our patient, none of the cells expressed
CD10, suggesting the need to further evaluate the utility of this marker. Comprehensive judgment based on
examination of multiple related markers and close morphological observation is indispensable for the diagnosis

CASE REPORT
An 88-year-old male patient presented with intermittent
gross hematochezia. He had a history of appendectomy
for appendicitis about 40 years ago. Preoperative colonoscopy revealed a tumor mass with mild distortion of
the intestinal lumen, suggesting tumor infiltration deeper
than the submucosal layer. The biopsy confirmed tubular adenocarcinoma of the ascending colon. Computed
tomography (CT) and 18F-fluorodeoxy glucose positron
emission tomography showed no sign of metastatic
lesion or peritoneal dissemination. The preoperative
diagnosis was colon cancer, which was staged as IIA
(T3, N0, M0) according to the Union for International
Cancer Control (UICC) classification[7]. Thus, the patient
underwent laparoscope-assisted ileocecal resection with
regional lymphadenectomy. After resection of blood vessels and mobilization of the ascending colon, the lesion
was removed from the abdominal cavity through a 7-cm
incision. A flat and slightly reddish hard nodule about 2
cm in diameter was observed on the mesentery of the
terminal ileum (Figure 1A), and a few smaller, whitish
nodules were found around it. Peritoneal dissemination
of colon cancer was suspected, although intraoperative
pathological examination was not considered to change
the surgical method because the primary site of the
colon cancer had been removed completely. Two large
nodules that were suspected of being dissemination of
the colon cancer were resected for pathological diagnosis
and symptom prophylaxis. Functional end-to-end anastomosis was performed between the terminal ileum and
ascending colon.
The postoperative course was uneventful, and the
pathological examination revealed sub-mucosal infiltration of colon cancer without lymph node metastasis
(Figure 1B) (T1, N0, M0, stage Ⅰ of the UICC classification[7]). The resected nodule of the mesentery was
composed of spindle-like cells in myxomatous stroma
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Figure 1 Intraoperative and pathological findings. A: A relatively flat, reddish, and firm nodule was observed on the mesentery of the terminal ilium. The large nodule was accompanied by several whitish, smaller nodules (arrows). The inset shows another resected nodule; B: Resected type 1 ascending colon cancer infiltrating
the submucosal layer; C: Lower magnification of nodular fasciitis showing growth in the adipose tissue, radiating outwardly in one part and growing expansively in another part. The margin of the nodule is not clear or encapsulated. Part of the nodule has sparse proliferation of fibroblast-like cells (less-pink area, center), while other
parts have a quite dense striform proliferative pattern (pink-red color area); D: Higher magnification of nodular fasciitis demonstrating spindle-shape cells, which are
arranged haphazardly throughout the abundant myxomatous interstitial ground substance. Numerous capillaries and extravasation of erythrocytes are visible. Some
nuclei are plump, but do not have the hyperchromatic or bizarre pleomorphic features characteristically observed in sarcomas; E: The cytosol of the cells is positive for
α-SMA staining, suggesting myofibroblastic differentiation; F: The nodule is negative for CD34, except for endothelial-cell CD34. The mucoid materials on the left side
separate the thin spindle-shaped fibroblast-like cells, while the right side of the cells have plump nuclei. The bars for B and C are 500 μm, and the bars for D to F are
50 μm. α-SMA: α-smooth muscle actin.

of nodular fasciitis.
As many as 10% of patients with colorectal cancer develop peritoneal carcinomatosis during the course of the
disease, and half of these are diagnosed at the initial evaluation[11]. While about 20% of T4 tumors are accompanied
by peritoneal dissemination, less than 1% of T2 tumors
have synchronous peritoneal dissemination. This suggests
that less infiltrating tumors have a small, but definite, possibility of peritoneal dissemination, probably occurring
via a hematological or lymphatic route. While preoperative
CT or other imaging modalities may help assess primary

WCCR|www.wjgnet.com

tumors, detecting small peritoneal nodules is still difficult,
and laparotomy remains an important method for identifying peritoneal dissemination. Ideally, the intraoperative
pathological examination for unexpected peritoneal nodules should be performed to inform the choice of surgical
methods. When intraoperative pathological diagnosis is
not available, judgment regarding surgical options (ranging from observation and biopsy to aggressive surgical
resection) must be based on multiple factors including
the patient’s condition, tumor spread, and the surgeon’s
skill. When resection seems inappropriate, biopsy of the
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Related reports

Table 1 Immunohistochemistry staining for diagnosis of
nodular fasciitis
Nodular fasciitis

Implication

α-SMA
Vimentin
Calponin

+
+
+

CD10
DGP9.5

+
+

AE1/AE3
CD56

-

S100 protein
Desmin
CD34
β-catenin

-

Myofibroblastic differentiation
Negative in epithelial tumors
Often negative in myofibroblastic
sarcomas
Negative in 50% of leiomyosarcomas
Negative in dermatofibrosarcoma
protuberans
Positive in epithelial tumors
Positive in leiomyomas, nerve sheath
tumors, leiomyosarcomas
Positive in shwannomas
Positive in various sarcomas
Positive in solitary fibrous tumors
Positive in desmoid fibromatosis

Nodular fasciitis could occur at any site in the body. However, the case of nodular fasciitis in the abdominal cavity is quite rare.

Experiences and lessons

The nodular fasciitis in our patient closely resembled peritoneal dissemination
of colon cancer. Because the treatment options could change with concomitant
peritoneal dissemination of gastrointestinal tract malignancy, recognition of this
rare condition and preparation for unexpected nodular lesions are crucial.

Peer review

Although nodular fasciitis shows a reactive fibroblastic growth, the majority of
patients, including the present patient, lack an apparent history of injury and
etiology of nodular fasciitis remains unclear. The further accumulation of clinical
experience is necessary to solve this clinical question.

REFERENCES
1

α-SMA: α-smooth muscle actin; CD: Cluster of differentiation molecule.

2

nodule for subsequent pathological diagnosis should be
performed without exception.
In conclusion, nodular fasciitis in the mesentery can present as unexpected nodules of the peritoneum that resemble
peritoneal dissemination of gastrointestinal tract malignancy.
It is important to recognize this rare condition because the
existence of peritoneal dissemination influences the choice
of treatment for gastrointestinal tract malignancy.

3
4
5
6

COMMENTS
COMMENTS
Case characteristics

The patient had no symptoms related to nodular fasciitis.

7

Asymptomatic firm nodular lesions were incidentally identified in the mesentery
during surgical treatment for colon cancer.

8

Clinical diagnosis

Differential diagnosis

Because the peritoneal nodular fasciitis resembled peritoneal carcinomatosis
on macroscopic observation, pathological examination was inevitable.

9

Imaging diagnosis

10

Pathological diagnosis

11

The lesions were not identified on the preoperative computed tomography (CT)
or 18F-fluorodeoxy glucose positron emission tomography CT.
Hematoxylin and eosin staining revealed benign proliferation of spindle-like
cells in myxomatous stroma, and immunohistochemistry staining suggested the
diagnosis of nodular fasciitis.

Treatment

The nodular fasciitis was surgically resected.

Price EB, Silliphant WM, Shuman R. Nodular fasciitis: a
clinicopathologic analysis of 65 cases. Am J Clin Pathol 1961;
35: 122-136 [PMID: 13737962]
Shimizu S, Hashimoto H, Enjoji M. Nodular fasciitis: an
analysis of 250 patients. Pathology 1984; 16: 161-166 [PMID:
6462780 DOI: 10.3109/00313028409059097]
Allen PW. Nodular fasciitis. Pathology 1972; 4: 9-26 [PMID:
4501523 DOI: 10.3109/00313027209068920]
Terai M, Oka M, Kunisada M, Kawakami F, Nishigori C. Intradermal nodular fasciitis. Eur J Dermatol 2012; 22: 285-286
[PMID: 22265886 DOI: 10.1684/ejd.2012.1657]
Yanagisawa A, Okada H. Nodular fasciitis with degeneration and regression. J Craniofac Surg 2008; 19: 1167-1170
[PMID: 18650753 DOI: 10.1097/SCS.0b013e318176ac1a]
Morgen EK, Carter P, Weinreb I, Al-Habeeb A, Ghazarian
DM. Immunohistochemistry in nodular fasciitis of the head
and neck. Pathology 2013; 45: 432-433 [PMID: 23635823 DOI:
10.1097/PAT.0b013e328360f06a]
Leslie HS, Mary KG, Christian W. TNM classification of Malignant Tumors. 7th ed. New York: Wiley-Liss, 2009: 100-105
Bernstein KE, Lattes R. Nodular (pseudosarcomatous)
fasciitis, a nonrecurrent lesion: clinicopathologic study of
134 cases. Cancer 1982; 49: 1668-1678 [PMID: 6279273 DOI:
10.1002/1097-0142(19820415)49]
Weidner N. The Difficult Diagnosis in Surgical pathology.
Philadelphia: Saunders, 1996: 732-737
Deniz K, Çoban G, Okten T. Anti-CD10 (56C6) expression
in soft tissue sarcomas. Pathol Res Pract 2012; 208: 281-285
[PMID: 22464152 DOI: 10.1016/j.prp.2012.02.002]
Kerscher AG, Chua TC, Gasser M, Maeder U, Kunzmann V,
Isbert C, Germer CT, Pelz JO. Impact of peritoneal carcinomatosis in the disease history of colorectal cancer management: a longitudinal experience of 2406 patients over two
decades. Br J Cancer 2013; 108: 1432-1439 [PMID: 23511564
DOI: 10.1038/bjc.2013.82]
P- Reviewers: Chen YJ, Pan WS, Kim YJ, Rodrigo L
S- Editor: Gou SX L- Editor: Wang TQ E- Editor: Liu XM

WCCR|www.wjgnet.com

1003

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

GASTROINTESTINAL DISEASES

Peritonitis with small bowel perforation caused by a fish
bone in a healthy patient
Yonghoon Choi, Gyuwon Kim, Chansup Shim, Dongkeun Kim, Dongju Kim
body; Fish bone; Japanese red rock fish

Yonghoon Choi, Dongkeun Kim, Dongju Kim, Department
of Internal Medicine, Sahmyook Seoul Hospital, Seoul 130711,
South Korea
Gyuwon Kim, Department of Gastroenterology, Sahmyook
Seoul Hospital, Seoul 130711, South Korea
Chansup Shim, Digestive Disease Center, Konkuk University
Medical Center, Seoul 190647, South Korea
Author contributions: Choi Y and Kim G designed the report;
Choi Y, Kim D, and Kim D were attending doctors for the patients; Shim C organized the report; and Choi Y wrote paper.
Correspondence to: Yonghoon Choi, MD, Department of
Internal Medicine, Sahmyook Seoul Hospital, 82, Mangu-ro,
Dongdaemun-gu, Seoul 130711,
South Korea. moonsin12345@naver.com
Telephone: ++82-2-15773675 Fax: +82-2-22103263
Received: August 25, 2013
Revised: October 16, 2013
Accepted: November 18, 2013
Published online: February 8, 2015

Core tip: A healthy patient who had no intestinal
disease or history of abdominal surgery was admitted
with abdominal pain. The computer tomography scan
showed a small quantity of free air with mesentery,
suggesting microperforation. An emergency exploratory
laparotomy was performed, and microperforation at the
mid-portion of the jejunum caused by an ingested fish
bone was revealed.
Original sources: Choi Y, Kim G, Shim C, Kim D, Kim D.
Peritonitis with small bowel perforation caused by a fish bone in
a healthy patient. World J Gastroenterol 2014; 20(6): 1626-1629
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i6/1626.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i6.1626

Abstract

INTRODUCTION

Perforation of the gastrointestinal tract by ingested
foreign bodies is extremely rare in otherwise healthy
patients, accounting for < 1% of cases. Accidentally
ingested foreign bodies could cause small bowel perforation through a hernia sac, Meckel’s diverticulum,
or the appendix, all of which are uncommon. Despite
their sharp ends and elongated shape, bowel perforation caused by ingested fish bones is rarely reported,
particularly in patients without intestinal disease. We
report a case of 57-year-old female who visited the
emergency room with periumbilical pain and no history of underlying intestinal disease or intra-abdominal
surgery. Abdominal computed tomography and exploratory laparotomy revealed a small bowel microperforation with a 2.7-cm fish bone penetrating the
jejunal wall.

Perforation of the gastrointestinal (GI) tract by ingested
foreign bodies is extremely rare but can occur in patients
with a hernia sac or Meckel’s diverticulum. Approximately 75% of ingested foreign bodies are impacted at
the cricopharyngeal sphincter of the esophagus, and >
90% of foreign bodies pass through the intestine if they
reach the stomach, with only a few causing impaction and
severe complications[1]. There is a report of a 13-cm-long
artificial esophageal tube that passed through the entire
GI tract without perforation or impaction in an advanced
gastric cancer patient with esophageal stenosis[2]. From
this perspective, bowel perforation caused by an ingested
fish bone is difficult to consider in an otherwise healthy
individual. Small bowel perforation may occur if the patient has intestinal disease or the perforation is at a site of
acute angulation, such as the ileocecal and rectosigmoid
junctions[3-5]. We report a case of small bowel perforation
at the mid-portion of the jejunum caused by an ingested
fish bone in an otherwise healthy patient, who had no in-
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Figure 1 Computed tomography findings showing a small quantity of free
air with mesentery (white arrow). There is no evidence of localized inflammation or fluid collection.

Figure 3 Operative findings in small bowel perforation by a fish bone
(white arrow). There was no definite obstruction or stricture.

grossly normal except for the perforation, and there was
no stenosis or angulation at the site of perforation (Figure
3). A retrospective history taken after surgery revealed
that the patient had ingested Japanese red rockfish 3 d
before admission.

DISCUSSION
Perforation of the GI tract by ingested foreign bodies is
rare, with < 1% of ingested foreign bodies perforating
the bowel. Accidentally ingested fish bones are the most
common foreign body causing GI tract perforations, but
75% of ingested foreign bodies are impacted at the cricopharyngeal sphincter of the esophagus, and > 90% of
foreign bodies pass through the intestine if they reach the
stomach[1]. Foreign bodies may perforate the gut through
a hernia sac, Meckel’s diverticulum, or the appendix. The
terminal ileum is the most common site of perforation,
followed by the duodenal C-loop because of the immobile and rigid nature of the duodenum, as well as its
deep transverse rugae and sharp angulations, which make
it a common site for the entrapment of long and sharpended objects[6]. However, impaction and severe complications have few causes; thus, perforation of the bowel
with an ingested foreign body in a patient with normal
bowel physiology is rarely seen in clinical practice.
The majority of ingested foreign bodies pass through
the GI tract without complications and only a minority
of cases requires surgical intervention[3-5]. The intestine
has a remarkable ability to protect itself against perforation. When the intestinal mucosa is pricked with sharply
pointed objects, an area of ischemia with a large central
concavity develops at the site. The bowel wall increases
the lumen of the bowel at the point of contact, permitting freer progress to the offending object[7]. In addition,
when a sharp, long object is swallowed, the flow of the
intestinal contents and the relaxation of the bowel wall
tend to make the head lead and the sharp end trail behind[8]. However, in this case, the shape of the fish bone
apparently made it more likely to be held up in the GI
tract. Fish bones produce pathological changes peculiar
to its sharp tip, which grips the intestinal wall mucosa
and causes necrosis of the intestine that results in the

Figure 2 2.7-cm fish bone excised from the small bowel.

testinal disease or history of abdominal surgery.

CASE REPORT
A 57-year-old female, with no previous abdominal complaints, was admitted to our hospital with acute abdominal pain that began 3 d prior with no nausea, vomiting,
or diarrhea. Physical examination showed diffuse tenderness and rebound tenderness in the entire abdomen with
voluntary muscle guarding. Laboratory tests indicated an
elevated white cell count of 10610 with 73% neutrophils,
and C-reactive protein of 6.30 units. Abdominal X-ray
showed paralytic ileus, with multiple small bowel loops
and fecal densities in colon. Our presumptive diagnosis
was acute peritonitis, based on the patient’s symptoms.
Empirical antibiotics were administered immediately,
and a computed tomography (CT) imaging study was
performed. The CT scan showed a small quantity of free
air with mesentery, suggesting microperforation of small
bowel (Figure 1). The next day, the white cell count was
elevated to 12460, and the pain had deteriorated with a
low-grade fever and chills. An emergency exploratory
laparotomy was performed, revealing small bowel perforation with a 2.7-cm fish bone at the jejunum, 100 cm
above the Treitz ligament (Figure 2). Localized inflammation and abscess formation were identified, and a small
bowel segmentectomy was completed. The intestine was
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Differential diagnosis

formation of a mucosal band around the fish bone that
hooks it to the tissue[9-11]. The bones of Japanese red
rockfish are relatively long and sharp, compared with
their body length, which could cause severe complications
when swallowed. There is no previous report of small bowel
perforation caused by Japanese red rockfish, but Kim et al[12]
reported that Japanese red rockfish were the second most
common fish species causing esophageal perforation.
These fish are commonly ingested in East Asia, including South Korea and Japan, so care has to be taken when
consuming them.
Perforation of the GI tract has a wide spectrum of
clinical presentations, including acute or chronic abdominal pain, GI hemorrhage, bowel obstruction, and even
bizarre clinical manifestations such as ureteric colic[13].
Foreign body perforation represents a challenging clinical scenario, and delayed diagnosis of complications and
subsequent timely treatment result in increased morbidity
and mortality. Although severe tenderness and rebound
tenderness suggest bowel perforation, foreign body
perforation is seldom diagnosed preoperatively. Nonmetallic foreign bodies, especially fish bones and other
bone fragments, pose a unique problem in the diagnosis
of foreign body perforation. The degree of radio-opacity
of the bone depends on the species of fish, and even
when fish bones are sufficiently radio-opaque, large soft
tissue masses and fluid can obscure the minimal calcium
content of the bone, particularly in obese patients[14-15].
The perforation is caused by impaction and progressive
erosion of the foreign body through the intestinal wall,
and the site of perforation becomes covered by fibrin,
omentum or adjacent loops of bowel. Furthermore, the
presence of free gas under the diaphragm is rarely seen in
foreign body perforation of the GI tract. This limits the
contribution and accuracy of CT in preoperative diagnosis, and the prediction of fish bones by symptoms alone
or radiographs is quite poor and usually misleading. The
use of oral and intravenous contrast material during CT
also can cause difficulty in identifying fish bones[16].
Perforation of intestinal structures by ingested foreign
bodies is a challenging diagnosis that should always be
recalled in cases of acute abdominal symptoms. Japanese
red rockfish are commonly ingested in South Korea, and
their bones are relatively long and sharp, which can cause
complications when swallowed. This is the first reported
of bowel perforation caused by Japanese red rockfish
bones. The patient experienced bowel perforation at
the mid-portion of the jejunum, despite normal bowel
physiology with no history of intestinal disease or intraabdominal surgery. We conclude that bowel perforation
caused by a fish bone should be recalled by physicians
and a careful history taken if there are symptoms or signs
suspicious for peritonitis, even if the CT scan is negative
and there are no predisposing factors or previous history
of intestinal disease.

Acute appendicitis [elevated white blood cell (WBC) count, diffuse abdominal
pain] - abdominal computed tomography (CT).

Laboratory diagnosis

WBC 10610 (neutrophil 73%), C-reactive protein 6.30 (mg/dL).

Imaging diagnosis

Abdomen X-ray - paralytic ileus (with multiple small bowel loops and fecal densities in colon). Abdomen CT - suggestive of microperforation of small bowel
(small quantity of free air with mesentery).

Pathological diagnosis

Jejunum, segmental resection: acute nonspecific suppurative inflammation.

Treatment

Empirical intravenous antibiotics were administered, and emergency exploratory laparotomy with small bowel segmentectomy was performed.

Experiences and lessons

Perforation of intestinal structures by ingested foreign bodies is a challenging
diagnosis that should always be recalled in cases of acute abdominal
symptoms.

Peer review

The authors report a very interesting case of small bowel perforation by ingested foreign body. The case presentation and discussion are clear and detailed.
Bowel perforation is rarely caused by ingested fish bones and must be taken
into account in healthy subjects with acute peritonitis of unknown origin. The
case would be of interest for clinicians and surgeons in the management of this
kind of patients. However, the plain abdominal film findings could be described
(presumably multiple small bowel loops) rather than the singe interpretative
statement.
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Idiopathic mesenteric phlebosclerosis associated with
long-term use of medical liquor: Two case reports and
literature review
Fang Guo, Yu-Fen Zhou, Fan Zhang, Fei Yuan, Yao-Zong Yuan, Wei-Yan Yao
reports on similar cases and analyzed the clinical data
of 50 cases identified in PubMed. As some of these
patients admitted use of Chinese medicines, we hypothesize that Chinese medicines may play a role in the
pathogenesis of IMP.
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Core tip: The clinical data of two idiopathic mesenteric
phlebosclerosis (IMP) patients in our hospital were collected. Both patients presented with recurrent ileus
and displayed typical imaging characteristics such as
dark purple mucosa on endoscopy and calcifications in
mesenteric veins on computed tomography enterography. Both patients confirmed long-term use of Chinese
medical liquor. After discontinuing the product, the
first patient received conservative treatment, while the
second underwent surgery. To date, both patients remain healthy. Following a literature review, a further 50
cases of IMP were analyzed, and it was concluded that
the use of Chinese medicines may play a role in the
pathogenesis of IMP.

Abstract
A 62-year-old woman was admitted to our hospital in
2011 because of recurrent abdominal pain, nausea and
constipation for six months. Computed tomography
enterography (CTE) showed tortuous thread-like calcifications in the ileocolic vein and right colic vein, while
colonoscopy revealed purple-blue mucosa extending
from the cecum to the splenic flexure. Based on the
results of these tests, the patient was diagnosed with
idiopathic mesenteric phlebosclerosis (IMP). She had
a history of Chinese medical liquor intake for one and
a half years and her symptoms subsided after conservative treatment. In 2013, a 63-year-old male patient
who presented with recurrent lower right abdominal
pain, bloating, melena and diarrhea for fifteen months
was admitted to our institution. Colonoscopy and CTE
led to the diagnosis of IMP. He also used Chinese medical liquor for approximately 12 years. The patient underwent total colectomy and the postoperative course
was uneventful. We searched for previously published
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INTRODUCTION
Idiopathic mesenteric phlebosclerosis (IMP) is a rare disease, and the etiology and pathogenesis are unclear. IMP

1008

February 8, 2015|Second Edition|

Guo F et al . Idiopathic mesenteric phlebosclerosis

A

B

C

D

Figure 1 Findings on imaging. A, B: Computed tomography enterography and computed tomography angiography show thread-like calcifications in the ileocolic
vein (black arrow) and right colic vein (white arrow); C, D: Endoscopy demonstrates purple mucosa from the cecum to the splenic flexure.

can be diagnosed based on characteristic imaging findings
such as thread-like calcifications in the mesenteric veins
on computed tomography (CT) associated with purpleblue mucosa on colonoscopy. The disease was first described by Koyama et al[1] in 1991. In 2000, in order to
distinguish this disease from ischemic colitis caused by
arterial diseases, Yao et al[2] named this rarity ‘‘phlebosclerotic colitis’’. In 2003, Iwashita et al[3] proposed the term
“idiopathic mesenteric phlebosclerosis”, as this disease
was not an inflammatory disease.
Herein, we present two cases of IMP seen at our department over the last two years, and both patients had a
history of Chinese medical liquor intake for a number of
years.

(ANA) (1:100).
Computed tomography enterography (CTE) (Figure 1A) showed an enlarged appendix, diffuse mural
thickening of the ileocecal area, the ascending colon and
the transverse colon, and tortuous thread-like calcifications were observed in the ileocolic and right colic veins.
Crohn’s disease was initially suspected due to insufficient
recognition of IMP. Colonoscopy revealed significant
rigidity along the intestinal wall, with purple-blue mucosa
extending from the cecum to the splenic flexure (Figure
1C, D). Computed tomography angiography (CTA) was
performed and calcifications were found in the same
veins (Figure 1B) as described in the CTE. The test results combined with the examination findings confirmed
the diagnosis of IMP.
The patient was asked to discontinue the medical
liquor and received conservative treatment including
low-residue diet. Her symptoms eventually subsided. Following discharge, the patient was followed up for approximately 28 mo and to date, there has been no recurrence
of ileus or abdominal discomfort.

CASE REPORT
Case 1
In 2011, a 62-year-old woman was admitted to our institution with the main complaints of recurrent abdominal
pain, nausea and constipation for six months. Partial
intestinal obstruction was diagnosed in local hospitals.
The patient denied any personal or family history of
liver cirrhosis, hypertension or inflammatory vascular
diseases. However, she admitted the intake of Chinese
medical liquor for one and a half years. Her physical
examination revealed no abnormalities and laboratory
testing, including routine blood analysis, C-reactive
protein, occult blood test and other biochemical tests
were normal, except for elevated antinuclear antibodies

WCCR|www.wjgnet.com

Case 2
In January 2013, a 63-year-old male patient presented
with recurrent lower right abdominal pain, bloating, and
melena diarrhea for 15 mo. The patient also had a history
of consuming Chinese medical liquor for over 12 years.
Inflammatory bowel disease (IBD) was diagnosed elsewhere and he was treated with sulfasalazine. However,
this treatment was ineffective. On admission, physical
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Figure 2 Findings on imaging. A: Plain abdominal radiography reveals thread-like calcifications in the right colon region (arrow); B: Computed tomography enterography shows thread-like calcifications (arrows) can be seen in the involved colic vein; C, D: Colonoscopy shows purple-blue mucosa extending from the cecum to the
sigmoid, multiple ulcers in the ascending colon and transverse colon and some ulcers were longitudinal with a purulent surface.

examination showed a non-distended abdomen with
mild tenderness in the lower right quadrant. Laboratory
tests were almost normal. Plain abdominal X-ray showed
thread-like calcifications in the right colon region and dilation in the small intestine, suggesting an incomplete low
position obstruction (Figure 2A). Colonoscopy revealed
purple-blue mucosa extending from the cecum to the
sigmoid, and multiple ulcers were found in the ascending
and transverse colon, some of the ulcers in the ascending
colon were longitudinal with a purulent surface; openings
of suspected fistulas were seen in the cecal area (Figure
2C, D). CTE showed that the wall from the cecum to the
descending colon was thickened, especially in the right
hemi-colon; the haustra coli had disappeared and the “lead
pipe” sign was prominent; thread-like calcifications were
seen in the right, middle and left colic veins (Figure 2B).
Based on these findings, IMP was diagnosed. However,
endoscopic findings could not completely eliminate the
possibility of coexisting Crohn’s disease.
The treatment plan primarily consisted of a clearliquid diet, vasodilators and a course of mesalazine.
However, the patient’s abdominal pain worsened again
in March 2013, and he presented with lack of bowel
movement and flatulence. Conservative therapy was considered ineffective and a total colectomy with ileostomy
was performed, the stoma was closed four months later.
The macroscopic appearance (Figure 3A) of the resected
specimen consisted of cyanotic, thickened and rigid colonic mucosa with multiple ulcerations. Microscopic ex-
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amination of the specimen showed vascular proliferation
in the mesentery and in the sub-mucosa and serosal layers
of the intestinal wall; these vascular walls were thickened,
with obvious calcification, while collagen deposition and
hyaline degeneration were seen. Dysplasia, cancer and
acute ischemic colitis were not observed (Figure 3B).
The postoperative course was uneventful and the
patient was followed up regularly with no recurrence of
abdominal discomfort to date.

DISCUSSION
Idiopathic mesenteric phlebosclerosis is a rare, but characteristic disease. Knowledge of its distinctive endoscopic and computed tomographic appearance may lead
to early diagnosis. However, the etiology of IMP has not
been completely defined. We reviewed the literature in
the PubMed database by searching for articles related to
“phlebosclerotic colitis” or “mesenteric phlebosclerosis”
and found 28 articles and a total of 50 cases related to
the disease.
Combining the 50 cases identified in PubMed and the
two cases in this study, a detailed analysis of the clinical
data of all 52 cases was performed. The average age of
these patients was 59.8 years and 53.8% were men. We
noted that the majority of patients were Asians, mostly
from Japan and Taiwan, 5 of the 52 patients were from
Mainland China[4] and 2 from South Korea[5,6]. IMP was
reported by Markos et al[7] in a patient from Canada, how-
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Figure 3 Histological findings. A: Resected specimen is cyanotic, thick-walled and rigid; B: Microscopic examination demonstrates vascular proliferation in the intestinal sub-mucosa, serosal layer and mesentery. The vascular wall is thickened. Calcification, collagen and hyaline degeneration are detectable.

ever, the patient was found to be of Taiwanese descent.
Due to a lack of knowledge and information on IMP
and as the clinical manifestations and laboratory examinations of IMP lack specificity, some patients (9/52) were
initially misdiagnosed with other diseases such as IBD[2,8],
acute colitis[2,9] and acute appendicitis[8]. In the two cases
presented in this study, we also considered an initial
diagnosis of IBD. The clinical manifestations in all 52
patients were mainly characterized by a gradual onset of
right-sided abdominal pain and/or diarrhea or recurrent
ileus; melena was recorded in six patients, while intestinal
perforation was noted in two patients[10,11]. Some of the
reported patients were asymptomatic[12,13]. No specificity
was noted in the laboratory examinations except fecal
occult blood test was found to be positive in 15 patients.
Our two cases did not show any specificity in terms of
laboratory examinations.
Significant characteristic findings were observed on
radiological examinations and endoscopy. An awareness
of the characteristic imaging patterns of IMP is crucial
for correct diagnosis. In the majority of plain radiographs
in IMP patients, multiple linear calcifications were seen
mainly in the right lower region of the abdomen, sometimes extending into the transverse colon. CT features
included thickening of the affected colonic wall with calcification of the involved mesenteric vein tributaries. Further investigation such as CTA can demonstrate the precise location and extent of the calcifications. Both of our
patients underwent CTE which has not been described
in previously reported patients. CTE clearly showed the
lesions in the colon and revealed the particular vein affected. Thus, we believe that CT may be the modality of
choice for the diagnosis of IMP. However, CTE is an
ideal choice as it is capable of identifying the severity of
the lesion and precisely locating the calcifications which
could prompt further treatment or investigations.
On colonoscopy, the typical and characteristic finding was dark-purple, edematous or rigid mucosa. In some
cases, erosion, ulceration and luminal narrowing were
observed, depending on the severity of disease. Eighteen
out of the 52 patients were seen with ulcerative lesions
during colonoscopy, mostly at the ascending colon while
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luminal narrowing was found in 11 of the patients.
Histopathologic characteristics included thickening
of the venous wall with calcifications and fibrosis in the
mesentery and intestinal wall. In some patients, mucosal
atrophy, ulceration and inflammation were also found.
Colonic cancer was reported in three patients[3,13,14], and
the cancerous sites were all located in the right hemi-colon, in the same region as the mesenteric phlebosclerotic
lesions. This forced us to consider the possibility of IMP
stimulating the occurrence of colonic cancer. However,
since the data pool was insufficient, further study is needed to confirm whether there is a risk of colonic cancer
evolution in patients with IMP. Colonic cancer screening
in patients with IMP should be included in the follow-up
plan.
Unlike the imaging trends, the pathogenesis of IMP
remains unclear. An association with a region-specific
lifestyle has been speculated, as most reported cases are
from East Asia. Portal vein hypertension[15] and alcohol
consumption have also been considered possible etiologies. Kitamura et al[11] reported that the pathogenesis of
phlebosclerosis in the colon was related to the CREST
syndrome. However, no other similar cases have been reported.
It is interesting to note that 16 of the 52 patients had
a history of using Chinese medicines[8,13,16-19] while the
other cases lacked accurate detailed information on the
use of Chinese medicines.When considering the possibility that some Chinese medicine constituents may be
a direct or indirect cause of IMP, Dr. Chang[8] collected
clinical data from 5 patients who had been using Chinese
herbs for several years and reviewed histologic sections
in detail from 4 of these cases. He concluded that certain
toxins or biochemicals, probably existing in the frequently
ingested herbs, may be absorbed during venous return
and might play an important role in IMP. Hiramatsu
et al[13] demonstrated that long-term use of geniposide
which is found in herbal medicines appears to be associated with mesenteric phlebosclerosis. In the two cases
report here, both patients had a history of taking the
Chinese medical liquor, Acanthopanax gracilistylus Wine,
which is composed of multiple Chinese herbs soaked in
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liquor and is said to have various effects such as enhancing fitness and optimizing immune response. The medical liquor used by our two patients contains geniposide,
which is a traditional Chinese medicine and adds weight
to the conclusion by Hiramatsu et al[13]. Other herbs such
as Angelica sinensis and Cortex acanthopanacis are also
found in this type of medical liquor. Hozumi et al[9] also
described a patient who used geniposide-containing Chinese herbs. All of the 16 patients had onset of clinical
symptoms following long-term use of herbs. The average
duration of Chinese herb consumption was 13.5 years
and the mean duration was 1.5 years. When analyzing
our two cases, we also found that the patient who used
medical alcohol for one and half years had relatively mild
symptoms, while the patient who used these herbs for
12 years had severe lesions and progressive symptoms,
which suggests that the amount and duration of herb intake could be a determining factor in the severity of the
disease. Therefore, we support the theory that Chinese
medicines are most probably involved in the pathology
of IMP. However, if geniposide or other Chinese medicine is directly involved in the pathogenesis of IMP, this
may be determined by further experimentation using a
larger data set. The current data pool of 52 cases is insufficient, thus, experimentation in laboratory animals could
be performed in order to understand the mechanism and
causes of IMP.
Idiopathic mesenteric phlebosclerosis is a rare, but
characteristic entity which may easily be missed or misdiagnosed due to a lack of knowledge and information on
the disease. It is crucial to recognize the characteristics
of the disease such as clinical manifestations and characteristic imaging features including calcification on CT
and dark-purple mucosa on colonoscopy. In our opinion,
CTE is the ideal tool for evaluation of IMP as it not only
locates the affected veins, but also helps assess the severity
of the lesions. According to our findings, Chinese medicines may be involved in the etiology of IMP. Therefore,
it is recommended that long-term use of Chinese herbs
and medical liquor should be avoided. However, further
study is required to explore the pathogenesis of IMP and
the relationship between IMP and colonic cancer.

The patients were asked to discontinue the use of medical liquor; conservative
treatment or surgery was chosen according to the severity of the disease.

Related reports

The etiology of this disease is not clear and region-specific lifestyle, portal vein
hypertension as well as alcohol consumption have also been considered

Term explanation

Acanthopanax gracilistylus wine: it’s a kind of wine sold in China which has
multiple Chinese herbs soaked in alcohol such as geniposide, Angelica sinensis
and Cortex Acanthopanacis.

Experiences and lessons

It is therefore recommended to avoid long-term use of Chinese herbs as well
as medical liquor and computed tomography enterography is the ideal tool for
evaluation as it not only locates the affected veins, but also helps evaluating the
severity of the lesions.

Peer review

This is an interesting report on a relatively rare disease and it may contribute to
the knowledge of etiology of this disease.
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Core tip: We present the case of a 37-year-old female
patient with an endometrial growth on the sigmoid
colon wall causing pain, diarrhea and the presence of
blood in the feces associated with the involvement of
the utero-vesical fold, the recto-vaginal septum and a
pericolic lymph node, which are quite uncommon findings. We also reviewed the literature to examine the behavior of deep infiltrating endometriosis, analyzing the
risk of recurrence related to the possible treatments.
Original sources: Cacciato Insilla A, Granai M, Gallippi G, Giusti
P, Giusti S, Guadagni S, Morelli L, Campani D. Deep endometriosis with pericolic lymph node involvement: A case report and
literature review. World J Gastroenterol 2014; 20(21): 6675-6679
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i21/6675.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i21.6675

Abstract

INTRODUCTION

Deep infiltrating endometriosis is an often-painful disorder affecting women during their reproductive years
that usually involves the structures of the pelvis and
frequently the gastrointestinal tract. We present the
case of a 37-year-old female patient with an endometrial growth on the sigmoid colon wall causing pain,
diarrhea and the presence of blood in the feces. The
histology of the removed specimen also revealed the
involvement of the utero-vesical fold, the recto-vaginal
septum and a pericolic lymph node, which are all quite
uncommon findings. To identify the endometrial cells,
we performed immunohistochemical staining for CD10
and the estrogen and progesterone receptors.

Endometriosis is an estrogen-dependent inflammatory
dysfunction first described by Rokitansky in 1860 and
characterized by the presence of glands and stroma that
histologically resemble functional endometrial tissue but
are located outside of the uterus[1,2].
Endometriosis occurs in an estimated 1% to 20% of
asymptomatic women, 10% to 25% of sterile patients
and 60% to 70% of women with chronic pelvic pain.
Different manifestations of this disorder have been described, such as endometriosis genitalis externa, adenomyosis externa, endometriosis extra-genitalis and deep
infiltrating endometriosis (DIE)[3].
Within the abdomen, endometriosis can be divided
into intra- and extra-peritoneal disease. In decreasing or-
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(November 2011). In 2004, the patient had undergone
exploratory laparoscopy with the removal of some endometrial cysts from both ovaries, the extra-pelvic abdominal peritoneum and the pouch of Douglas, resulting in a
diagnosis of stage four endometriosis. A forced menopause via treatment with a GnRH agonist (Decapeptyl)
was induced for one year. Between 2005 and 2011, the
patient had four IVF attempts to become pregnant, all
unsuccessful. During these attempts, she satisfactorily
contained the symptomatology with an estroprogestinic
pill. At the worsening of symptoms in November 2011,
she consulted her gynecologist and underwent an abdominal ultrasound examination, revealing the presence
of a 3 cm diameter node on the surface of the sigmoid
colon suspected for endometriosis growth. A subsequent
double-contrast barium enema highlighted a stenosis of
the proximal tract of the sigmoid colon with an extrinsic
compression on the medial wall, approximately 35 cm in
length (Figure 1). An abdominal-pelvic magnetic resonance imaging (MRI), performed on January 31st, 2012,
confirmed the presence of a node infiltrating the sigmoid
colon wall approximately 17 cm from the pectinate line.
MRI examination also revealed the presence of an adhesion between the sigmoid colon and an adjacent intestinal
loop; a secondary subcentimetric nodule at the level of
the recto-vaginal septum was also identified, with the
same radiological aspects as the largest nodule. Finally, on
April 6th, a colonoscopy performed to refine the diagnosis revealed the presence of an inflamed and hyperemic
mucosa roughly 20 cm from the anus. Due to the stenosis, the examination was unable to reach the ileocecal
valve. The biopsy only revealed the presence of inflammatory cells and edema. The physical examination prior
to the operation showed mild diffuse abdominal tenderness and negative Blumberg’s sign. Auscultation detected
normal bowel sounds and peristaltic rushes. Laboratory
analysis revealed values of white blood cell 4.58 K/uL,
hemoglobin 13.2 g/dL, carbohydratic antigen (CA)125
29.7 U/mL, CA15.3 14.3 U/mL, CA19.9 7.3 U/mL, and
carcinoembryonic antigen 0.4 mg/mL; metabolic panel
and liver function tests were within normal limits. The
patient underwent laparoscopic surgery on May 2nd, 2012
during which a minimal left hemicolectomy was performed with the resection of only 7 cm of the sigmoid
colon. Both radiologically described nodes were detected
and removed during the surgical procedure. Another 1.5
cm node was revealed at the level of the utero-vesical
fold during the operation (Figure 2). There was no evidence of adhesion between the sigmoid colon and the
near intestinal loops as documented by MRI. The postoperative course was uneventful, and the patient left the
hospital 5 d later. The evaluation of the excised specimen
showed endometriosis involving the removed sigmoid
colon tract and causing its convoluted course. Histological analysis revealed infiltration of the bowel wall (Figure
3), but the mucosa was not ulcerated. Endometriosis was
evident in the serosa, the subserosa, the entire thickness
of the muscularis propria and focally within the submu-

Figure 1 Double-contrast barium enema examination. Endometriosis implant in sigmoid colon: extrinsic compression with protruding polypoid appearance and mucosal pleating.

der of frequency, the prevalent intra-peritoneal locations
are the ovaries (30%), the utero-sacral and large ligaments (18%-24%), the fallopian tubes (20%), the pelvic
peritoneum, Douglas’ pouch, the appendix and the small
and large intestines. In contrast, it is uncommon to find
endometriosis in an extra-peritoneal structure, such as
the cervix (0.5%), vagina and recto-vaginal septum, the
round ligament and inguinal hernia sac (0.3%-0.6%), the
navel (1%), abdominal scars resulting from gynecological
surgery (1.5%) and the abdominal rectus muscle (0.5%).
Finally, endometriosis rarely affects extra-abdominal organs, such as the lungs, urinary system, skin and central
nervous system[2].
Gastrointestinal involvement of endometriosis has
been found in 3% to 37% of women, most commonly
in the sigmoid colon, rectum, and terminal ileum [2,4].
Although bowel endometriosis may cause severe gastrointestinal symptoms, these disturbances are not often
adequately investigated at the time of gynecologic evaluation[1]. As a result, bowel endometriosis may be an unexpected finding at the time of surgery.
Lymph node involvement in endometriosis is usually
considered to be uncommon. However, some studies[5]
emphasize that lymph node involvement in endometriosis might just be an underestimated event related to the
minimal removal of tissues by surgeons.
We report a case of DIE with recto-sigmoid and
paracolic lymph node involvement and compare our remarks with the current literature.

CASE REPORT
A nulliparous 37-year-old woman was referred to the
general surgery department of our hospital in April 2012
for widespread abdominal pain associated with diarrhea
and bloody stools. The patient had started to complain
about the pain seven months earlier, in September 2011.
Episodes of pain relapsed regularly every month, approximately three days after menstruation. Initially, the
pain did not match the diarrhea and presence of blood
in the feces, which both appeared only two months later
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Figure 3 Histology of the sigmoid wall showing endometrial tissue in the
muscular layer.

Figure 2 Magnetic resonance imaging shows two hypointense nodular
implants of endometriosis infiltrating the proximal sigmoid wall and the
utero-vesical fold, with the latter retrospectively recognized after the surgery (arrows). The presence of high signal intensity foci within the nodules is
due to hemorrhagic foci.

lopian tubes during menstruation, in turn implanting and
growing on the serosal surface of the abdominal and
pelvic organs. The usual anatomic distribution of endometriotic lesions also favors the retrograde menstruation
theory[8]. Some authors[6,8,9] sustain that this theory is not
sufficient to explain the origin of the so-called “deep
endometriosis,” which includes recto-vaginal and infiltrative lesions involving vital structures such as the bowel,
ureters, and bladder. Koninckx and Martin[9] were the
first to define deep endometriosis, having distinguished
posterior cul-de-sac and recto-vaginal lesions in three different subgroups: type Ⅰ, conically shaped, developed
from infiltration; type Ⅱ, deeply located, covered by extensive adhesions, most likely formed by retraction; and
type Ⅲ, the most severe, having one or more spherical
nodules located in the recto-vaginal septum with the largest size under the peritoneum, possibly to be considered
as adenomyosis externa. As a matter of fact, these latter
endometriosis growths should be considered a different
entity than peritoneal endometriosis, likely with another
pathogenesis. Since 1997, it has been suggested that these
growths could correspond to an adenomyotic nodule
originating from mullerian rests through a metaplastic
process[7]; however, this hypothesis remains very disputed
and is not universally shared[10]. Endometriosis usually occurs in the pelvic organs and peritoneum but rarely in the
rectum, colon, small intestine, kidney, ureter, appendix,
external female genital organs, lymphatic nodules or the
surrounding area of the anus. Endometriosis infiltrates
the bowel with a frequency of 5% to 37%[11] in the following order: rectum, sigmoid colon, appendix, ileum
and cecum. Clinical symptoms of endometriosis include
dysmenorrhea, chronic pelvic pain, dyspareunia and infertility, but the clinical presentation is often non-specific.
DIE, especially if it involves the bowel, is often also associated with constipation or diarrhea, abdominal bloating,
bowel movements and occasionally bloody stools. Symptoms are often cyclical but may become permanent when
the lesion progresses. Furthermore, the symptoms are
not always the same in each woman, and in some women
with endometriosis, they are totally absent.
The status of the lymph nodes in endometriosis re-

cosa. The submucosa also showed diffuse congestion,
fibrosis and focal clusters of hemosiderin-laden macrophages. All of the removed nodes were diagnosed as
endometrial growths. Endometrial involvement, with a
cystic glandular pattern, was also detected in a pericolic
lymph node measuring 3 mm, as confirmed by immunohistochemical staining for CD10 and the estrogen and
progesterone receptors (Figure 4). Approximately one
year after the surgical operation (July 2013), the patient
referred to her physician for an episode of constipation and pain associated with defecation. A transvaginal
ultrasound examination performed in September 2013
revealed the presence of a cystic structure around the
rectum and in the utero-vesical fold, strongly suspected
for a relapse of the disease.

DISCUSSION
Endometriosis is a common condition that affects women during the reproductive years. It occurs when normal
tissue from the uterine lining, the endometrium, attaches
to other organs and starts to grow. This displaced endometrial tissue causes irritation in the pelvis, which may
lead to pain and infertility. Experts do not understand
why some women develop endometriosis. Although we
know the factors potentially involved in the etiology
and pathogenesis of endometriosis, the exact mechanism by which this disease develops, with its associated
signs and symptoms, remains obscure. Nevertheless, it is
recognized that three separate entities exist (peritoneal,
ovarian, and recto-vaginal endometriosis) based on the
different locations, possible origins, appearances and
hormone responsiveness of all these lesions[6]. Several
theories been developed to account for the pathogenesis
of different implants, which can be divided into implants
originating from the uterine endometrium and those
arising from tissues other than the uterus[7,8]. The most
widely accepted theory is the retrograde menstruation
theory proposed by Sampson in 1920[8]. According to
this theory, endometrial tissue refluxes through the fal-
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Figure 4 Lymph node endometriosis with a cystic glandular pattern. A: Hematoxylin/eosin stain × 200; B: CD10 immunostaining × 200; C: Estrogen receptor
immunostaining × 200; D: Progesterone receptor immunostaining × 200. A BX-51 Olympus microscope connected to a computer by a color CCD camera was used to
obtain and edit histology images. The analySISB software (Olympus) was used to acquire images at different magnifications.

osis lesion and the heavy symptomatology of the patient.
Despite the fact that bowel resection has become a popular treatment modality, even with the improved operative
laparoscopy techniques, many authors emphasize that
an aggressive surgery for DIE involving a bowel resection is rarely justified[14]. In their studies on DIE, Acién
et al[14] strongly suggest that the efficacy of an aggressive
surgery may be lower than that of medical treatment. For
instance, in the case of widespread disease with bowel involvement, nonaggressive sharing (NAS), with or without
a hysterectomy and salpingo-oophorectomy (HBSO), followed by hormone replacement therapy may be considered a valid alternative to intestinal surgery. Indeed, it has
been proven that surgery associated with post-operative
hormone therapy can provide better results than an
exclusively surgical or pharmacological treatment[15]. In
general, these studies show that patients who undergo an
aggressive operation have a worse outcome than those
treated with NAS and/or HBSO. Nevertheless, these
studies also underline the fact that NAS is deeply associated with a higher risk of recurrences and reoperations
over the years: approximately 55% of patients experience
a recurrence ,with approximately 38% needing a more
extensive operation, versus patients treated with HBSO
who experienced a follow-up free of recurrences[14]. In
our case, the detection of the involved lymph node has
been an infrequent event, proving, however, the existence
of some possible endometriosis foci beyond the obvious ones. If the aim of surgery is to remove all areas of

mains obscure or, more likely, underestimated. The greatest limit to their identification is that dissection is not
usually performed for benign diseases. Noël et al[5] carefully studied 26 cases of recto-sigmoid endometriosis,
finding lymph node involvement in 42.3% of the cases
and demonstrating that lymph node involvement in the
recto-sigmoid endometriosis should not be considered
an uncommon occurrence. A shared hypothesis is that
lymph node endometriosis represents a lymphatic drainage from endometriotic tissue. Similar to true malignant
tumors, DIE, in particular the recto-sigmoid endometriosis, has an aggressive potential and ability to invade the
adjacent tissue extensively with probable lymphovascular
invasion. Endometriosis is considered a benign disease,
but it occasionally becomes severe and progressive with
a high rate of recurrence: endometriotic and cancer cells
have similar characteristics, such as responsiveness to
growth factors, resistance to antiproliferative factors, decreased apoptosis, the promotion of neoangiogenesis and
metastatic potential[12].
Finally, there are numerous reported cases of malignancy arising from endometriotic deposits and substantial histologic evidence according to which endometriosis
is associated with endometrioid carcinoma and clear cell
carcinoma of the ovary[13]. At the present moment, there
are many controversies regarding the therapeutic approach to DIE, in particular if bowel involvement is associated. In our case, the sigmoid resection was necessary
due to the deep infiltration of the wall by the endometri-
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endometriosis, then it could appear irrational to remove
only all visible foci when there is a high risk of associated
lymph node involvement and/or of recurrence[5,16].
After these considerations, a more conservative type
of surgery aimed at removing all visible endometriosis
foci followed by pharmacological therapy could be the
best choice to have a positive outcome, but it does not appear as good at reducing the risk of recurrence as a wide
surgical operation. Only randomized studies of medical
treatments with or without conservative surgery versus
HBSO, alone or with bowel resection, will allow us to determine which option provides the best balance between
patient satisfaction and the risk of disease recurrence.
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COMMENTS
COMMENTS
Case characteristics

7

A 37-year-old female with a history of deep infiltrating endometriosis presented
with abdominal pain, diarrhea and blood in her feces.

Clinical diagnosis

Diffuse abdominal tenderness and negative Blumberg’s sign, auscultation with
normal bowel sounds and peristaltic rushes.

8

Endometriosis, inflammatory bowel disease, cancer.

9

Double-contrast barium enema highlighted a stenosis of the proximal tract of
the sigmoid colon, and abdominal-pelvic magnetic resonance imaging confirmed the presence of a node infiltrating the sigmoid colon wall previously detected by ultrasound examination and also revealed a secondary subcentimetric
nodule at the level of the recto-vaginal septum.

10

Differential diagnosis
Imaging diagnosis

Pathological diagnosis

11

All specimens surgically removed were diagnosed as endometriosis foci, with
one of them infiltrating the sigmoid wall.

Term explanation

CD10, estrogen and progesterone receptors are immunohistochemical markers
typically expressed by the endometrial stromal cells.

12

Conservative surgical treatment of only visible endometriosis foci, even followed by pharmacological therapy, might expose the patient to a higher risk of
disease recurrence.

13

Experiences and lessons

Peer review

14

Based on the belief that finding a lymph node involved in endometriosis is
uncommon, we reflected on the relevance of leaving undetected endometriosis
foci behind after a surgical operation.
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Acute abdomen: Rare and unusual presentation of right
colic xanthogranulomatosis
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enlargement of local lymph nodes. Because of the high
suspicion of colic abscess as well as malignancy and
worsening of the clinical condition, the patient underwent right colectomy after 4 d of antibiotic treatment.
Pathology revealed xanthogranulomatous inflammation
involving the ileocecal valve. We review the reports of
large bowel tract XGI in the international literature.
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Key words: Xanthogranulomatosis; Large bowel xanthogranulomatosis; Abdominal mass; Abdominal abscess
Core tip: Xanthogranulomatous inflammation (XGI) is a
disease of unknown origin, most frequently described
in the kidney and gallbladder, and extremely rare in the
colon. The extension of inflammation to the surrounding tissues may lead to misdiagnosis as cancer. We
report the case of a 56-year-old woman presenting to
the Emergency Department with pain, increased levels
of acute-phase proteins, and a palpable mass in the
right lower abdominal quadrant. Computed tomography
showed a large cecal mass with necrotic areas and enlarged lymph nodes. Due to suspicion of malignancy and
worsening of the clinical conditions, she underwent right
colectomy. Pathology revealed XGI of the ileocecal valve.

Abstract
Xanthogranulomatous inflammation (XGI) is a disease
of unknown origin, most frequently described in the
kidney and gallbladder; its localization in the colorectal tract is extremely rare. The extension of the typical
inflammatory process to the surrounding tissues may
lead to misdiagnosis as cancer. We report the case of
a 56-year-old woman presenting to the Emergency
Department with pain, increased levels of α1 and α2
proteins and C-reactive protein (17.5 mg/dL; normal
value 0-0.5), and a palpable mass, localized in the right
lower quadrant of the abdomen. A computed tomography scan showed a large right cecal mass with necrotic
areas, local inflammation of retroperitoneal fat, and

WCCR|www.wjgnet.com

Original sources: Addario Chieco P, Antolino L, Giaccaglia V,
Centanini F, Cunsolo GV, Sparagna A, Uccini S, Ziparo V. Acute
abdomen: Rare and unusual presentation of right colic xanthogranulomatosis. World J Gastroenterol 2014; 20(26): 8717-8721
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i26/8717.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i26.8717

INTRODUCTION
Xanthogranulomatous inflammation (XGI) is a rare
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Figure 1 Contrast enhanced computed tomography showing a large mass in the right abdominal quadrant (A), and inflammatory involvement of retroperitoneal fat and local lymph nodes (B).

pathologic entity with characteristic macroscopic and microscopic features. Typical histologic findings are: aggregation of lipid-laden foamy macrophages accompanied
by giant cells, few plasma cells and lymphocytes leading
to parenchymal destruction[1]. XGI is an uncommon entity that can involve any organ, and the most common
reported sites are the kidney and gallbladder. Other described rare localizations are: epididymis, ovary, fallopian
tube, endometrium, thyroid, adrenal gland, appendix,
lymph nodes, lung, bone, soft tissue, and skin[2]. The large
bowel has rarely been involved in the xantogranulomatous process, with only a few reports in the international
literature[2-6]. It is often difficult to differentiate the lesion
from an infiltrative cancer because XGI frequently presents as a mass-like lesion with an extension of fibrosis
and inflammation to the surrounding tissues mimicking
an advanced neoplasia. We report the case of a middleaged woman suffering from a right colic XGI mimicking
a malignant tumor or an abscess mass.

nine aminotransferase values were slightly increased (57
U/L; NV 15-46 and 145 U/L; NV 11-66, respectively).
Gamma-glutamyltransferase, triglyceride and cholesterol
levels were within the normal range. Oncomarkers (carcinoembryonic antigen and carbohydrate antigen) values
were within the normal range. An abdominal computed
tomography (CT) scan showed a solid irregular mass,
measuring 96 mm × 91 mm × 66 mm, with large necrotic areas and several enlarged lymph nodes around it
(Figure 1A and B). The lesion also seemed to be adherent
to the VI liver segment. Clinical and radiological findings
raised the suspicion of right colon cancer involving the
surrounding structures with a clinical preoperative staging
of: cT4 cN+ cM0. After 24 h, because of worsening of
clinical conditions, the patient underwent median laparotomy. Intraoperatively, a large mass, fixed to nearby structures, and involving the ileocecal valve and cecum was
found. A frozen section of the specimen was performed
and revealed chronic inflammation. A right colectomy
was performed. Postoperative recovery was uneventful.

CASE REPORT

Pathological findings
Histological examination revealed the intestinal wall distorted by a diffuse infiltration of lipid-laden macrophages
(macrophage cytoplasm containing large amounts of
lipid) and giant cells, mainly filling the sub-serosal surface,
associated with suppurative peritonitis. The intestinal wall
of the ileocecal valve was closely adhered to the appendix, causing luminal stenosis. In the appendix, the mucosa was histologically not involved in the disease, but the
outer part of the appendix wall was closely adhered to
the ileocecal junction and was equally heavily infiltrated
by a large amount of lipid-laden macrophages (Figure 2).

A 56-year-old female presented to our Emergency Department with severe abdominal pain in the right lower
quadrant which developed gradually over 3 mo, weight
loss and intermittent fever. She denied other symptoms
such as vomiting, hematemesis and melena. Her past
medical history was positive for diabetes, hyperthyroidism treated with total thyroidectomy in 2008 and replacement therapy with levothyroxine, and class I obesity (body
mass index: 30.7 kg/m2). She denied smoking, alcohol
use, or any illicit drug use. Two months previously she
had 3 consecutive fecal occult blood tests which were all
negative. Physical examination showed a sore and tender
abdomen, particularly painful in the right lower quadrant
where a rigid, suspicious mass was palpable along with
a positive Blumberg maneuver. Bowel sounds in all 4
quadrants and rectal examination were normal. Blood
tests revealed microcytic, hypochromic anemia [hemoglobin (Hb) 9.5 g/dL; normal value (NV) 12-16], normal
leukocyte count, and elevated C-reactive protein (17.5
mg/dL; NV 0-0.5). Aspartate aminotransferase and ala-
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DISCUSSION
XGI is a rare disease first reported in the genitourinary
tract[7,8]. Any organ can be involved, but it is most common in the kidney and in the gallbladder. In particular,
XGI of the gallbladder is found in 1%-4% of resected
specimens[9]. In some cases, when the inflammatory process involves adjacent organs, it may clinically resemble
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ties and micro-abscesses; on microscopic examination,
it includes large numbers of lipid-laden macrophages,
combined with a minor component of chronic and acute
inflammatory cells[4]. Other lesions containing foam cells,
such as xanthoma, malacoplakia and pseudoxanthogranulomatous inflammation should be considered in
the differential diagnosis. Xanthomatous lesions are not
accompanied by fibrosis or giant cells. Malacoplakia is an
unusual inflammatory condition characterized by inflammatory xanthomatous proliferation with the presence of
Michaelis-Gutmann bodies. Pseudoxanthogranulomatous
inflammation is characterized by pigmented foam cell collections with brown lipofuscin or hemosiderin pigment
in their cytoplasm that are positive for Fontana-Masson
or Prussian blue stains[4]. In the present case, no pigmentcontaining cells were found and the Fontana-Masson
stain was negative, therefore pseudoxanthogranulomatous
inflammation was exluded in the differential diagnosis.
The exact pathogenesis of XGI is not well known.
There have been many hypotheses, from inflammation
and chronic suppuration, to hemorrhages and digestion of blood cells from macrophages, to defective lipid
transportation, defective chemotaxis of macrophages and
lymphatic obstruction[1-6]. Most recent studies are suggest
that XGI probably represents a chronic suppurative process leading to tissue destruction and localized proliferation of macrophages containing large amounts of lipid,
which are the characteristic histological features of the
disease[2,6].
In particular, for the colon, it is possible that the inflammatory processes following diverticulitis, perforation,
or appendicitis may cause a chronic suppurative process,
with tissue destruction, that serves as an environment in
which the host and microorganisms interact, leading to
aggregation of lipid-accumulating macrophages[11]. Specifically, our patient was suffering from hyperthyroidism
and diabetes, so had disrupted lipid and carbohydrate
metabolism. Those conditions could play a role in development of XGI.
When XGI presents as a mass with an extension of
fibrosis and inflammation to the surrounding tissues, it
is not possible to differentiate it from an infiltrative cancer[2]. For this reason, symptoms, signs and imaging studies showing an irregular contrast-enhanced lesion extending to surrounding tissues, can easily mislead the surgeon.
To the best of our knowledge, there are only 5 reported cases regarding colonic XGI in the international literature (Table 1), 3 women and 2 men, and the age of the
patients ranged from 30 to 72 years, all of them undergoing radical surgical intervention with no described relapse
of the disease[2,6]. The first paper was published in 1986 by
Davis et al[3], reporting the case of a 30-year-old woman
with a double cervix and uterus didelphys presenting with
rectal pain and palpable rectal mass. The final diagnosis, after a posterior surgical approach because of the suspicion
of a tumor involving the sacrum, was an anorectal xanthogranulomatous abscess in a Müllerian duct remnant. Then,
in 1996, Lo et al[4] presented the case of a 72-year-old male
with abdominal distension and a palpable mass in the left

A

B

C

Figure 2 Pathological findings. Hematoxylin and eosin staining of the intestinal wall of the ileocecal valve and appendix showing heavy infiltration of a large
amount of lipid-laden macrophages in which scattered multinucleated giant cells
are shown (A, × 160). In the field, numerous ectatic small blood vessels consistent with the edematous features of the wall are visible (B, × 250; C, × 400).

invasive gallbladder carcinoma leading to extensive surgical resection. As reported by Rastogi et al[9] in 2010,
most patients with xanthogranulomatous cholecystitis are
female, presenting with vomiting, right upper quadrant
pain, and a previous or concomitant diagnosis of gallstones. Xanthogranulomatous pyelonephritis constitutes
less than 1% of chronic pyelonephritis, is frequently associated with urinary tract obstruction, nephrolitiasis and
concomitant infection, and is preponderant in females
and younger age groups[10]. Due to its vague and nonspecific clinical presentation, equivocal laboratory and
radiological investigations may mimic renal tuberculosis
or renal carcinoma[10].
XGI is a disease with specific macroscopic and microscopic features. Typical findings on macroscopic examination include a bright yellow mass with abscessual cavi-
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Table 1 Reported cases of large bowel xanthogranulomatous inflammation
Ref

Age
Involved organs
(yr)/sex

Clinical presentation

Anadol et al[2]

57/F

Cecum and
appendix

Davis et al[3]

30/F

Anorectal area Rectal and sacral pain,
nausea, weight loss,
palpable tender mass on
rectal examination

RLQ abdominal pain,
rectorrhagia, anemia

Lo et al[4]

72/M

Oh et al[5]

38/F

Dhawan et al[6]

60/M

Ascending
colon

Present case

56/F

Cecum, jejunal Abdominal pain, palpable
loop
mass in the RIF, fever and
weight loss

Sigmoid colon Intestinal obstruction,
palpable tender mass in the
LIF, tenesmus, nausea and
weight loss
Sigmoid colon, Abdominal pain, diarrhoea,
appendix,
fever, mild RLQ tenderness
salpinx
without any palpable mass
Abdominal pain, constipation, vomiting

CT findings preoperative diagnosis
CT: Solid mass in the RLQ with
poorly defined margins and
mesenteric fatty tissue infiltration
Cecum cancer
CT: two masses involving the
intramural portion of the distal
rectal wall
Tumor involving the sacrum

Surgical operation/ pathology
Appendectomy
Frozen section
Right colectomy
XGI of the cecum
Posterior approach, removal of the tumors,
reapproximation of the rectal wall

XGI of a Müllerian duct remnant involving
the anorectum
Barium enema: stricture at the
Excision of the mass including sigmoid colon,
sigmoid colon causing obstruction proximal jejunum and part of the peritoneum
Sigmoid cancer or diverticulitis
XGI of the sigmoid colon
with stricture
CT: Colonic loop around the recto- Resection of the sigmoid colon, appendecsigmoid junction with mesenteric tomy, right salpingectomy
fat infiltration
Sigmoid cancer
XGI of the sigmoid colon
CT: irregular circumferential
Right colectomy
thickening involving 6 cm of the
ascending colon. Multiple small
pericolic lymph nodes
Right colon cancer
XGI of the ascending colon with mucosal
involvement
CT: expansive mass originating
Right colectomy
from the cecum with necrotic areas
that seems to involve VI liver segment. Many lymph nodes enlarged,
especially next to the mass.
Right colon cancer
XGI of the ileocecal valve

CT: Computer tomography; M: Male; F: Female; NA: Not available; XGI: Xanthogranulomatous inflammation; RLQ: Right lower quadrant; LIF: Left iliac
fossa; RIF: Right iliac fossa.

iliac fossa. With suspicion of an occluding carcinoma of
the sigmoid colon or diverticulitis with stricture, the patient
underwent resection of the sigmoid, part of the jejunum
and the peritoneum. The final pathology showed a XGI of
the sigmoid colon. Later, in 2005, Oh et al[5] published the
case of a 38-year-old female with diarrhea, fever and left
lower quadrant abdominal pain. She underwent low anterior resection with a final diagnosis of XGI of the sigmoid
colon. Anadol et al[2] reported in 2009 a case very similar
to ours. The patient was a 57-year-old women presenting
with right lower quadrant abdominal pain, rectorrhagia,
anemia, and a solid mass of the right colon on a CT scan.
She also underwent right colectomy with a pathological
report showing a xanthogranulomatous colitis of the cecum. One of the differences with our case is that our patient presented to the Emergency Department with local
peritonitis in the right lower quadrant and was admitted
as having an acute abdomen; because of the suspicion
of an abscess with diverticula and/or a neoplasm we did
not perform colonoscopy. The worsening of the clinical
conditions led to the surgical intervention. Finally, very
recently, Dhawan et al[6] reported a 60-year-old male with
abdominal pain, vomiting and constipation, who underwent right colectomy. The pathology showed right colic
XGI with mucosal involvement; this is in contrast to our
case, and all other reports about colic XGI, where intes-
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tinal wall involvement was mainly sub-serosal. All these
5 cases show that the symptoms, signs and radiological
examination are very similar to those of colorectal cancer. In our experience, we suggest considering XGI also
in the event of acute abdomen, or inflammatory abscess.
The consensus is that it might be useful to confirm the
diagnosis intraoperatively, as a frozen section did not
help us in our surgical strategy, as was also reported by
Anadol et al[2].
XGI is a rare entity, with kidney and gallbladder as
the most common reported sites. The large intestine is an
unusual localization of XGI, with only 5 cases being reported in the literature. It is very difficult to differentiate
from advanced cancer and/or a local abscessed intestinal
mass because inflammation and fibrosis of the lesion
extend to the surrounding tissues. We think that the
suspicion of malignancy is likely to remain unclear until
the final pathological examination is performed. Colonic
XGI is a benign disease, often requiring extended surgical
resection, and has an excellent postoperative outcome.
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INTRODUCTION

Abstract

The Fallopian tube torsion is a rare cause of acute abdomen and even more rare during pregnancy. In 1933, Regad )[1] reported 201 cases of tubal torsion, 12% of these
occurred in pregnant women (n = 24). Since 1933 until
2013 only 25 cases were described.
The etiology is uncertain, but some authors described factors that could be implicated in the occurrence
of Fallopian tube torsion. Some of them are intrinsic of
the tube like congenital anomalies or acquired pathology
(hidrosalpinx, hematosalpinx, neoplasm, surgery) or autonomic dysfunction and abnormal peristalsis; and other
are extrinsic like adhesions, pregnancy, mechanical factors, movement or trauma to the pelvic organs or pelvic
congestion[2,3].
Since the Fallopian tube torsion is a rare condition
and sporadic cases are reported, its real incidence is unknown, and it seems that it is more frequent in the reproductive age, which is understandable because almost all
risk factors are not frequent before menarche or during
menopause[3].
The clinical characteristics, the laboratory or the imaging studies are not specific, so the diagnosis is difficult.
The acute abdominal pain at the lower quadrants is the
most common symptom, with sensitive painful palpa-

In the last years, operative laparoscopy became a standard approach in gynaecology and general surgery.
Even in pregnancy its use is becoming more widely
accepted. In fact, it offers advantages similar to those
in no pregnant women, associated with good maternal
and fetal outcomes. Around 0.2% of pregnant women
require abdominal surgery. The most common indications of laparoscopy in pregnancy are cholelithiasis
complications, appendicitis, persistent ovarian cyst and
adnexal torsion. Authors describe a very rare case of
acute abdomen due to isolated Fallopian tube torsion
th
in a 24 weeks pregnant woman, managed by laparoscopic salpingectomy.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Fallopian tube torsion; Acute abdomen;
Pregnancy; Laparoscopy
Core tip: Authors describe a very rare case of acute
abdomen due to isolated Fallopian tube torsion in a
th
24 weeks pregnant woman, managed by laparoscopic
salpingectomy. In all literature the most recent estimation for its incidence dates from 1970, when Hansen
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Figure 1 Cystic structure on the right adnexa (magnetic resonance imaging image).

Figure 2 The abdominal sites of the auxiliary trocares.

and then the auxiliary trocars were placed underdirect
vision and according to the best ergonomic approach for
the salpingectomy (Figure 2). We decided to perform a
salpingectomy because of the gangrenous aspect of the
tube as consequence of its pedicle torsion (Figure 3),
without any macroscopic changes of the appendix. The
specimen was extracted with a laparoscopic bag. The
patient was discharged on the second day after surgery
without any complains or surgical and obstetric complication. The reason for two days of hospital stay was based on the diagnosis in a 24th week pregnant woman and
immediate control of fetal well-being.
The histopathologic examination of the specimen
showed a necrotic tube, secondary of a paraovarian cyst
torsion. She delivery a healthy, 3350 g, baby at the 40th
week of pregnancy by an instrumental vaccum vaginal
delivery because of a progressive distocia at the 2nd stage.
No maternal or fetal complications occurred at the peripartum period.

tion of the same abdominal area. As the clinical and the
complementary study are not specific, the definitive diagnosis can be made by laparoscopy. The authors think
that, at the present time, laparoscopy in the setting of
experienced and dedicated teams should be the standard
approach for this situation, even in pregnant women.
We described a case of a 24 wk pregnancy with a right
Fallopian tube torsion which was managed by laparoscopic salpingectomy.

CASE REPORT
A 36-year-old healthy primigravida, with an uneventful
pregnancy until the 24th week of pregnancy. At this time
she complained of a persistent right flank abdominal pain
with a sudden increase. Physical examination revealed abdominal enlargement compatible with pregnancy age and
a painful right mid abdominal quadrant palpation, with
tenderness and without palpable masses.
The ultrasound study revealed a single, life fetus, with
a biometry compatible to a 24 wk pregnancy, with normal
amniotic fluid volume and with a normal placenta with
no signs of abruption; and in the right lower area it showed a cystic structure measuring 4 cm × 3 cm in diameter, probably with an adnexial origin. The MRI confirmed
the cystic image, without anyother pathology (Figure 1).
Because pain persists, laboratory findings were unspecific
and physical examination then was a persisting pain with
poor tenderness and peritoneal reaction (acute abdominal
pain), two diagnoses were made - acute appendicitis and
adnexal torsion.
A diagnostic laparoscopy was then performed. Because the uterus extends 5 cm above the umbilicus, this
fact limits the abdomen first entrance, so a direct entrance in the umbilicus could accidental damage the uterus.
Alternative Palmer point or the 9th intercostal space is
also dangerous because the big pregnant uterus push all
the abdominal viscera up. The surgery that we described
was an emergent situation, the bowel was not prepared,
the viscera distortion was bigger. So the decision was to
perform the open technique with the Hasson trocar. The
problem was identified by the diagnostic laparoscopy
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DISCUSSION
Isolated torsion of Fallopian tube is a very uncommon
condition, even more rare in pregnant women. In all literature the most recent estimation for its incidence dates
from 1970, when Hansen[4] estimated 1 per 1.5 million
women to have isolated Fallopian tube torsion in Denmark. And since 1933 only 25 cases of Fallopian tube
torsion in pregnant women were Described[2,5,6]. Since
this is a very rare situation, probably the series published
underestimate the real incidence of this pathology.
Other aspect hard to describe is its etiology. Its real
cause is uncertain and it can happen in healthy tubes, but
some risk factors were described as possible causes. This
factors were divided in two types: internal or intrinsic like
congenital anomalies (excessive length of tube or spiral
course), acquired pathology (hidrosalpinx, hematosalpinx,
neoplasm, surgery) or autonomic dysfunction and abnormal peristalsis; and external or extrinsic factors such
as changes in neighboring organs (neoplasm, adhesions,
pregnancy), mechanical factors, movement or trauma to
the pelvic organs or pelvic congestion[2,3,7].
Although the clinical characteristics are not exclusive
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underwent the laparoscopic surgery of ovarian cysts.
Despite the limited data, it seems that laparoscopic
surgery in pregnancy, in experienced hands, is a technique
acceptable with some advantages, including early return
of bowel function, early ambulation, short hospital stay,
rapid return to normal activity, low rate of wound infection and hernia and less pain after the procedure[14,15].
Another advantage of laparoscopy is the lesser manipulation of the uterus which leads to less uterine contractions,
so less spontaneous abortion, preterm labor and premature delivery[14]. However laparoscopy during pregnancy
should be performed with caution and some precautions
should be taken like: routinely intraoperative fetal monitoring, attention with patient position (for example, the
lateral decubitus position should be preferred to prevent
inferior vena cava compression), the Hasson trocar open
technique seems to be safer to prevent inadvertent puncture of the uterus (but no studies showed a real advantage under the Veress technique), intra-abdominal pressure
should be kept less than 15 mmHg, maternal end- tidal
volume CO2 should be monitored and kept within the
normal range, depending on the height of the uterus the
secondary trocars should be inserted under direct vision
and their position decided according to the uterus size
and the position of the abnormal findings. The administration of prophylactic tocolytics is not necessary; it can
be given if there is evidence of uterine contractions[14,16].
In conclusion, isolated Fallopian tube torsion should
be considered as a possible diagnosis of acute abdominal
pain in pregnancy. The diagnostic laparoscopy is the gold
standard for its definitive diagnosis and allows the tube
torsion resolution with a minimal invasive technique,
even in pregnant women.

Figure 3 The pedicle torsion of the right Fallopian tube.

of the Fallopian tube torsion, the most common symptom is the lower abdominal pain, generally with a sudden
onset and accompanied by nausea, vomiting or urinary
urgency[2,3]. Physical findings include abdominal tenderness, with or without peritoneal signs and an inconstant
palpable mass[2,3].
All this clinical signs and symptoms are common
with other medical conditions and give the physician a
differential diagnosis problem, which includes ovarian
torsion, acute appendicitis, ectopic pregnancy, acute salpingitis, tuboovarian abscess, ruptured ovarian cyst, degenerated leiomyoma, urolithiasis, intestinal obstruction
or perforation[7-9]. Laboratory values are nonspecific and
do not help in the differential diagnosis[7,9]. The sonographic findings of isolated Fallopian tube torsion are
not pathognomonic and are quite variable[9], especially in
second and third trimesters of pregnancy, where the adnexas are more difficult to visualize. But the finding of a
high impedance or absence of flow in a tubular structure,
especially in a patient with a history of tubal ligation, can
be indicative of the diagnosis[10,11].
Pre-operative diagnosis of tubal torsion is very difficult and as its management is surgical the diagnostic
laparoscopy is the tool for the definitive diagnosis and
treatment[3], even in advanced pregnancies, like the case
described.
Until now, there are no prospective and randomized
studies that compared laparoscopic procedures with
laparotomy during pregnancy. Retrospective studies published, show that laparoscopy in pregnancy appears safe
and can be performed without a considerable increment
in maternal and fetal complications. Mathevet et al[12]
published the results of 48 laparoscopic procedures for
management of adnexal masses in pregnancy (17 cases
were performed during the first trimester, 27 cases in the
second trimester and 4 in the third trimester). Except
one fetal loss 4 d after surgery, no complications were
observed during the intra and post-operative periods
and obstetrical outcomes were. So the authors concluded that laparoscopic management of adnexal masses in
pregnancy is a safe and effective procedure, performed
by an experienced team. Similar conclusions were made
by Lenglet et al[13] in a series of 26 pregnant patients who
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Acute abdómen in pregnancy, diagnostic challenges.

Clinical diagnosis
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Ultrasonnography in first approach, magnetic resonance imaging confirmation.

Pathological diagnosis
Histology validates the findings.

Treatment
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Laparoscopy in experienced hands might be the gold standard approach in
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GASTROINTESTINAL DISEASES

Rare case of an abdominal mass: Reactive nodular fibrous
pseudotumor of the stomach encroaching on multiple
abdominal organs
Xiao-Jiang Yi, Chuang-Qi Chen, Yin Li, Jin-Ping Ma, Zhi-Xun Li, Shi-Rong Cai, Yu-Long He
signs of recurrence or metastasis. A 16-year-old girl
presented with a 3-mo history of epigastric discomfort, and auxiliary examinations suggested a malignant
tumor originating from the stomach; postoperative
pathology confirmed RNFP, and after a 2-year followup period, the patient did not display any signs of recurrence. This case highlights the importance of preoperative pathology for surgeons who may encounter
similar cases.
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Core tip: Our case report describes a rare benign tumor
originating from the gastrointestinal tract. To date, this
lesion has been reported in 20 cases worldwide. The
most significant and important insights are that these
diseases possess fairly good prognosis with opposite
radiographic and clinical findings. Pathologically, reactive nodular fibrous pseudotumor (RNFP) was recently
described arising from the sub-serosal layer or within
the surrounding mesentery. However, the veracity of
the pathological examination results and the etiology
are still controversial. We will describe the complete
diagnostic and therapeutic process of a young girl with
RNFP and will retrospectively analyze the previously
reported cases, particularly the microscopic and immunohistochemical characteristics.

Abstract
Reactive nodular fibrous pseudotumor (RNFP), which
presents abdominal clinical manifestations and malignant radiographic results, usually requires radical
resection as the treatment. However, RNFP has been
recently described as an extremely rare benign postinflammatory lesion of a reactive nature, which typically arises from the sub-serosal layer of the digestive
tract or within the surrounding mesentery in association with local injury or inflammation. In addition, a
postoperative diagnosis is necessary to differentiate
it from the other reactive processes of the abdomen.
Furthermore, RNFP shows a good prognosis without
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INTRODUCTION

Table 1 Antibodies and dilutions used in the evaluation of
reactive nodular fibrous pseudotumor

Reactive nodular fibrous pseudotumor (RNFP) is a recently reported lesion that may arise from the gastrointestinal tract or the mesentery. It was first described by
Yantiss et al[1] in 2003. To date, 20 cases (8 cases in Czech
Republic[2], 7 cases in the United States[1,3,4], 2 cases in
France[5,6], and 1 case each in Australia[7], Turkey[8] and
Italy[9]) have been reported in the literature. We described
the first case in China. All the cases require surgical interventions with or without preoperative pathological examinations because of their typically malignant radiographic
results. However, this lesion presents an encouraging
prognosis during follow-up. Here we present a case in a
young female patient.

CASE REPORT
A 16-year-old girl from Jiangxi Province with no surgical
history or abdominal injury history presented to a local
medical institution with an approximately 3-mo history of
progressive epigastric discomfort. Gastroscopy suggested
a highly suspicious malignant tumor of the gastric cardia
and fundus, chronic erythematosus exudative antral gastritis and a duodenal bulbar ulcer. For further treatment,
the patient was admitted to our hospital. Her abdominal
examination revealed light tenderness in the epigastric
region. A computed tomography (CT) scan showed a
mass (5.8 cm × 3.8 cm × 7.9 cm) in the lesser curvature
of the fundus attached to the left adrenal gland with
obscure boundaries, and gastrointestinal stromal tumor
(GIST) was suspected (Figure 1). Gastroscopy revealed
a protruding lesion on the back wall of the gastric cardia
and fundus with a coarse surface, and an approximately
1.0 cm × 1.0 cm ulcer was located in the middle of the lesion (Figure 2). Gastroscopic pathological biopsy findings
demonstrated an ulcer-forming chronic gastritis without
evidence of carcinoma (Figure 3); immunohistochemically, the biopsy specimen was positive for CK and M-CEA
in the glandular epithelium, positive for CD31 and CD34
in the vascular endothelium, and positive for CD3 and
L26 in the small lymphocytes. Therefore, lymphoma and
gastric cancer were excluded (Figure 4), and additional
immunohistochemical diagnostic evidence was needed
to differentiate GIST from other differential diagnoses
(Figure 5). Further gastroscopic ultrasonography showed
an immense mass (approximately 4.8 cm × 3.1 cm) that
did not penetrate the serosa with an uneven hypoechoic
appearance and blood flow on the back wall of the lesser
curvature of the fundus. Approximately 6-7 lymph nodes
were found next to the mass, and the largest one was 0.6
cm in size. Based on these findings, the patient was sent
to the operating room with a presumptive diagnosis of
malignant tumor of the fundus (GIST). Upon exploratory
laparotomy, a small nodule (1.0 cm × 1.0 cm) in the lesser
omentum was detected, and the main mass (approximately
8.0 cm × 6.0 cm × 5.0 cm) was located in the lesser curvature of the gastric cardia and fundus transmurally infiltrating the stomach and encroaching on the pancreatic body
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Antibody

Dilution

Source

Antigen retrieval

CK
Actin
CD34
CD117
S-100
Desmin
DOG-1
PDGFR
Ki-67
CD3
L26
ALK
β-Catenin
CD31
M-CEA

0.181
0.181
Working solution
0.181
0.736
Working solution
0.389
0.181
0.181
Working solution
0.736
0.111
0.181
Working solution
Working solution

Dako
Dako
Novocastra
Dako
Novocastra
Zsjqbio
Zsjqbio
SANTA CRUI
Zsjqbio
Zsjqbio
Dako
Dako
Maixinbio
Novocastra
Novocastra

Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat
Heat

and tail, spleen, and left adrenal gland; several swollen perigastric lymph nodes were also visible. Based on the above
findings, a total resection of the stomach, pancreatic body
and tail, spleen, and left adrenal gland was performed.
An esophagojejunal Roux-en-Y anastomosis was used to
reconstruct the digestive tract. Postoperative pathologic
evaluation revealed a mass (approximately 8.0 cm × 6.0
cm) with a coarse surface transmurally infiltrating the
stomach. The gross gastric specimen (15.0 cm × 11.0 cm
× 5.0 cm in size) revealed a small depressed region 2.0 cm
in size below the main mass. Microscopically, ulcers were
detected on the mucosa; the sub-mucosa was composed
of mature spindle cells embedded in a dense collagenic
hyalinized stroma containing abundant infiltrative lymphocytes, plasmocytes, and hyperplastic lymphoid follicles. No
mitosis, necrosis, or nuclear atypia was identified. Other
sections including the pancreatic body and tail, spleen,
and left adrenal gland and lymph nodes did not reveal any
carcinoma tissue, and the staple line also appeared to be
microscopically free of tumor. The immunohistochemistry findings of the spindle cells were as follows: actin focally (+), CD34 focally (+), CD117 (-), S-100 (-), desmin
(-), DOG-1 (-), PDGFR (-), Ki-67 approximately 2% (+);
the immunohistochemistry findings of the lymphocytes
were as follows: CD3 (+), L26 (+). Combining the Hematoxylin Eosin (HE) stain and immunohistochemistry, the
lesion was diagnosed as RNFP (Figure 6). Postoperatively,
the patient’s laboratory evaluation revealed elevated white
blood cells and platelets. Accordingly, antibiotics, dipyridamole, and bayaspirin were administered as symptomatic
treatment. The patient did well after these interventions
and was discharged from the hospital on postoperative
day 11. Then, 10 mo later, a follow-up CT scan examination was clear of signs of recurrence and metastatic disease (Figure 7). After more than 2 years of follow-up, the
patient did not complain of any discomfort and no signs
of recurrence have been found.
HE stained 4-mm slides were cut from paraffin embedded tissue that was processed with 10% buffered
formalin. A panel of antibodies (Table 1) was used to
evaluate the tumors for the presence of smooth muscle,
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Figure 1 A computed tomography scan showing a mass (5.8 cm × 3.8 cm × 7.9 cm) in the lesser curvature of the fundus attached to the left adrenal gland
with obscure boundaries (white arrows).

A

B

Figure 2 Gastroscopy revealing a protruding lesion on the back wall of the
gastric cardia and fundus with a coarse surface, and an approximately 1.0
cm × 1.0 cm ulcer was located in the middle of the lesion (black arrow).

fibroblasts, myofibroblasts, glandular epithelium, vascular endothelium and lymphocytic classification. Several
pivotal markers expressed in GISTs (CD117, CD34,
DOG-1, PDGFR) and inflammatory myofibroblastic
tumors [anaplastic lymphoma kinase (ALK)] were used as
well.

DISCUSSION

Figure 3 Gastroscopic pathological biopsy findings (Hematoxylin eosin
stain) demonstrating an ulcer-forming chronic gastritis without evidence
of carcinoma. [Magnification: A (10 × 10); B (10 × 20)].

The first 5 RNFP cases were reported in adults by Yantiss
et al[1]. The original pathological description was consid-
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A

B

C

D

E

F

Figure 4 Immunohistochemistry of gastroscopic pathological biopsy. A: Glandular epithelium CK (+); B: Glandular epithelium M-CEA (+); C: Vascular endothelium CD31 (+); D: Vascular endothelium CD34 (+); E: Small lymphocyte CD3 (+); F: Small lymphocyte L26 (+). Magnification: 10 × 20.

ered a landmark in the short history of this disease. More
recent cases have been reported, and our case represents
the 21st report of this lesion worldwide in the English literature.
The adult population appears to be the main target in
terms of the age distribution. A total of 18 adult cases
(85.7%, age range, 22-72 years) have been reported compared to 1 case in a 1-year-old boy, 2 cases in a 13-yearold girl and our case of a 16-year-old girl. The average
age is 46.1 years old (male: 49.6; female: 39.1). The sexual
distribution ratio is 2:1 (male to female) consisting of 14
males (66.7%) and 7 females (33.3%). Unquestionably,
males are more predisposed to this disease. The leading
clinical characteristics can be summarized as follows: 11
patients including our case presented with abdominal
symptoms, among which 4 patients had acute abdominal
pain while 3 had chronic abdominal discomfort. Past
medical history revealed that 5 patients (23.8%) had a history of abdominal surgery. One patient had undergone
a left hemicolectomy 17 years previously for stage pT3N0MO-ⅡA colon cancer according to the 7th American
Joint Committee on Cancer[9]. Yantiss et al[1] reported a
patient with a history of alcoholism and recurrent pancreatitis, complicated by necrotizing pancreatitis, which
required multiple surgical debridements. Another patient
had a history of MEN-1 syndrome and multiple abdominal surgeries, including resections of an endocrine tumor
of the pancreatic tail and an adrenal adenoma 23 and 21
years previously, respectively; one patient had a history
of a laparoscopic cholecystectomy and resection of a
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duodenal gastrinoma 1 year before the development of
this tumor-like mass. The fifth patient’s surgical history
included a cholecystectomy some years prior for cholecystitis and an operation in 2001 for a strangulated hernia[7]. A significant abdominal medical history was noted
in 9 cases (42.9%), including the following: a peptic ulcer
in 3 cases (containing our case); a perforated duodenal diverticulum in a 32-year-old man; endometriosis together
with ergotamine use for migraine in a 28-year-old woman; chronic bowel obstruction complicated by an external
fistula in a 30-year-old woman; ileus caused by a tumor
of the ileum in a 22-year-old man; and ingestion of a
foreign body in 2 cases (in one case, it was an iron pin,
and in the other, it was a small abscess cavity containing
foreign bodies). Hence, in 14 patients (66.7%), a medical
or surgical abdominal history appears to play a vital role
in the development of RNFP.
In 2004, Daum et al [2] first suggested that RFNP
originated from multipotent subserosal progenitor cells
rather than myofibroblasts; therefore, some scholars had
addressed the importance of investigating a patient’s
past abdominal surgery and medical history because such
conditions could more or less trigger the occurrence of
these lesions’ and illustrated its reactive nature. The general findings were that these lesions represented an exuberant inflammatory response rather than a true tumor.
However, our case was similar to the minority of RNFPs
without a previous abdominal surgery or injury.
RNFP presented with multiple masses or, a bit more
frequently, as a single mass (13 cases, 61.9%). All of the
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A

B

C

D

E

F

G

Figure 5 More immunohistochemistry of endoscopic pathological biopsy. A: Anaplastic lymphoma kinase (+); B: β-catenin (+); C: Desmin (-); D: Actin (+); E:
CD117 (-); F: DOG-1 (-); G: S-100 (-). Magnification: 10 × 20.

cases underwent complete resections (18 cases, 85.7%)
except 3 cases in which incomplete resections were performed because of too many masses or nodules. One
patient was a 71-year-old man with multiple hepatic deposits[9], and in a 28-year-old woman, numerous nodules
presenting on the surface of the ovaries, appendix, the
bowel mesentery, the abdominal peritoneal wall, and
the omentum were detected[8]. The anatomic site of the
main lesions most commonly involved the colon with
the appendix (7 patients) followed by the mesentery and
the small bowel (especially the terminal ileum) (7 cases
each), omentum (2 cases), the peritoneal wall (3 cases),
the hepatic capsule, the gastric wall, and the peripancreas
(1 case each). Our case was the first to be diagnosed as
RNFP transmurally infiltrating the stomach, encroaching
on the pancreatic body and tail, the spleen, and the left
adrenal gland. Commonly, RNFP lesions are depicted as
firm and of light colors from whitish to tan or gray; rarely, calcifications are present in the lesions (3 cases, 14.3%)

WCCR|www.wjgnet.com

(Table 2).
Microscopically, all of the lesions shared the same
feature consisting of a paucicellular proliferation of
spindle or stellate cells embedded in a hyalinized matrix
and sometimes surrounded by inflammatory cells (mostly
in the form of mononuclear lymphoid cells) or lymphoid
aggregates. If a lesion contains foreign bodies, dispersed
giant cell granulomas are observed. Characteristically, the
lesions do not show mitosis, necrosis, or nuclear atypia.
Ultra-structural examination of 3 cases by Daum
et al[2] revealed spindle or stellate-shaped cells with rare
intercellular junctions and irregular nuclei, prominent
rough endoplasmic reticulum, sparse pinocytic vesicles,
bundles of microfilaments attached to dense bodies, and
focal investment by external lamina. These features were
typical of myofibroblastic differentiation. In addition,
genetic investigations revealed no substitutions, deletions, or insertions occurring in exon 11 of the c-kit in 7
specimens. Likewise, no deletions or insertions in part of
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N

Figure 6 Hematoxylin Eosin stain. A-D: Microscopically, sub-mucosa composing of mature spindle cells embedded in a dense collagenic hyalinized stroma containing aboundant infiltrative lymphocytes, plasmocytes, and hyperplastic lymphoid follicles with incomplete capsule. No mitosis, necrosis, or nuclear atypia was identified;
E-N: Immunohistochemistry, spindle cells: E: Actin focally (+); F: CD34 focally (+); G: CD117 (-); H: S-100 (-); I: desmin (-); J: DOG-1 (-); K: PDGFR (-); L: Ki-67 approximately 2% (+); lymphocytes: M: CD3 (+); N: L26 (+). Magnification: A (10 × 10); B, D-N (10 × 20); C (10 × 40).

stained positively for CD117 reported by Yantiss et al[1]
and 1 case reported by Chatelain et al[5]; most cases are
negative for CD117. The vast majority of the lesions
stained negatively for desmin, CD34, S-100 protein, and
anaplastic lymphoma kinase-1. The immunohistochemical features of our case showed actin focally (+), CD34
focally (+), CD117 (-), S-100 (-), desmin (-), DOG-1 (-),
PDGFR (-), Ki-67 approximately 2% (+). Thus, based on
these observations, our case is consistent with a diagnosis

exon 9 were observed. As above, ultra-structural analysis
was performed by Yantiss et al[1] in 1 case, and the spindle
or stellate-shaped cells were shown to contain abundant
rough endoplasmic reticulum, aggregates of filaments
associating with dense bodies, which are characteristic of
fibroblastic and myofibroblastic differentiation.
Immunohistochemical staining demonstrated that all
of the lesions stained positively for vimentin, (17/18)
SMA, (8/15) CK, (10/13) MSA, except 4 cases that

WCCR|www.wjgnet.com

1033

February 8, 2015|Second Edition|

Yi XJ et al . Case of an abdominal mass

Figure 7 Follow-up abdominal computed tomography scan after 10 mo showing no signs of recurrence and metastatic disease.

Table 2 Gross anatomopathological characteristic of reactive nodular fibrous pseudotumor reported previously
Ref.

Number of lesion Size of main lesion (cm)

Morphology

Method of resection

Site of main lesion

Multiple
Single
Multiple

6.5 in diameter
4.3 in diameter
5.5 in diameter

Firm, tan-white
Ditto
Ditto

Complete resection
Complete resection
Complete resection

Multiple
Single
Single
Single

6.5 in diameter
2.8 in diameter
3.0 in diameter

Ditto
Ditto

Incomplete resection
Complete resection
Complete resection
Complete resection

Mesentery of small intestine
Peripancreas
Mesentery of small
intestine and large bowel
Mesentery of small intestine
Mesentery of large bowel
Small intestine
Large bowel

Single
Single
Single
Single

3.0 × 3.0
10.0 in diameter
8.0 × 3.0
8.0 in diameter

Single

4.0 × 7.0 × 2.0

Single

3.0 × 4.0 × 6.0

Chatelain et al[5]
Zardawi et al[7]

Single
Multiple

9.0 in diameter
0.5 × 2.2

Saglam et al[8]

Multiple

0.6-6.0 in diameter

Gauchotte et al[6]
Yin et al[3]

Multiple
Single

1.9-2.2 in diameter
2.0-3.0 in diameter4

Virgilio et al[9]

Multiple

6.0 × 4.0 × 3.0

McAteer et al[4]

Single

8.8 × 3.8 × 2.0

2

Yantiss et al[1]

3

Daum et al[2]

1

1

White fibrous, containing
an iron pin
Fibrous
Containing a coprolith
1

Yellow-white, elastic
Hard fibrous, containing
minute calcifications
A small abscess cavity
containing foreign bodies
Firm, white
Firm, white, containing two
gray cord-like structures
Firm, tan to white
Firm, grayish white
Tan, white, containing
calcifications
Firm, white, containing
calcifications
Firm, tan-gray

Complete resection
Complete resection
Complete resection
Complete resection
Complete resection

Large bowel
Large bowel
Small intestine
Subserosa and mesentery
of large bowel
Small intestine

Complete resection

Subserosa of large bowel

Complete resection
Complete resection

Mesentery of large bowel
Small intestine and the
omentum
The pelvic and
abdominal peritoneum
Stomach
Mesentery of small intestine

Incomplete resection
Complete resection
Complete resection
Incomplete resection

Complete resection

Small intestine,
hepatic capsule the
left paracolic gutter
Mesentery of small intestine

1

No mention in the above articles; 2Containing 5 patients; 3Containing 8 patients; 4The data from computed tomography scan.
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1

(-)

(+)
(+)
(+)
Focally (+)
(+)
(+)

(+)

(-) (0/5)
Focally (+)
(+)
(-)
Focally (+)
Focally (+)
Focally (+)
NM
Focally (+)

Cytokeratin (AE1/AE3)

(+) (3/5)
Focally (+)
(+)
Focally (+)
(+)
(+)
(+)
Focally (+)
Focally (+)

SMA

Focally (+)

(+) (4/5)
(-)
(+)
(-)
(+)
(+)
(+)
NM
Focally (+)

MSA

(-)
(-)
(-)
(-)

(+) (3/5)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)

Desmin

(-)
(-)
(-)
(-)
(-)

(-) (0/5)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)

S-100

(-)
(+)
(-)
(-)
(-)

(-) (0/5)
(-)
(-)
(-)
(-)
(-)
(-)
NM
(-)

CD34

(-)

(-)

(+) (4/5)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(+)
(-)

CD117

(-)

(-)

(-)

(-) (0/5)
(-)
(-)
(-)
(-)
(-)
(-)
(-)
(-)

ALK-1
(-)
(-)
(-)
(-)
(-)
(-)
NM
(-)

CK5/6
(-)
(-)
(-)
(-)
(-)
(-)
NM
(-)

EMA

(-)

(-) (0/5)
(-)
(-)
(-)
Focally (+)
(-)
(-)
NM
(-)

CAM5.2
(-)
(-)
(-)
(-)
(-)
(-)
NM
(-)

34βE12
(-)
(-)
(-)
(-)
(-)
(+)
NM
(-)

CD68
< 1.0%
0%
3.70%
< 1.0%
< 1.0%
3.50%
< 1.0%
< 1.0%

PI

1035

Male
Female
Male
Male
Male
Male
Male
Male
Male
Female
Female
Male
Male
Male
Female
Female
Male
Male
Male
Female

No mention in the above articles.

Chatelain et al[5]
Zardawi et al[7]
Saglam et al[8]
Gauchotte et al[6]
Yin et al[3]
Virgilio et al[9]
Mcateer et al[4]

Daum et al[2]

Gender

Ref.

Yantiss et al[1]

48
50
53
57
71
59
46
1
68
30
65
22
41
32
72
28
60
65
71
13

Age

Presenting symptoms

Acute abdominal pain

1

Acute abdominal pain

1

Chronic abdominal pain

1

Chronic abdominal pain

1

Abdominal symptoms

1

Abdominal symptoms

1

Abdominal symptoms

1

Abdominal symptoms

1

Acute abdominal pain
Acute abdominal pain

1

1

1

Abdominal surgical history
Abdominal history
Abdominal history
No abdominal surgical history
Abdominal surgical history
No abdominal surgical history

1

1

Abdominal surgical history

1

Abdominal surgical history

Medical history

Table 4 General information and clinical feature of reactive nodular fibrous pseudotumor reported previously

1

No signs of recurrent 4 yr later

1

No evidence of disease 4 mo later

1

1

1

4 patients are available, without signs of recurrence and metastatic disease 5, 5, 6, and 7 yr, respectively

No residual disease following surgical resection (mean follow-up 16.3 mo) and one patient who
had an incomplete surgical resection had stable disease at 26 mo

Follow up

Containing 5 patients; 2Containing 8 patients; 3A few stained positive for actin; 4Positive for cytokeratin, focally positive with estrogen and progesterone receptors, negative for H-caldesmon; 5Negative for neurofilament, synaptophysin, calretinin, caldesmon; 6Negative for β-catenin nuclear staining. NM: No mention; SMA: Smooth muscle actin; MSA: Muscle-specific actin; ALK-1: Anaplastic lymphoma kinase-1; EMA: Epithelial membrane antigen; PI: Proliferative index.

1

Chatelain et al[5]
Zardawi et al[7]
4
Saglam et al[8]
5
Gauchotte et al[6]
Virgilio et al[9]
6
McAteer et al[4]

3

Yantiss et al
Daum et al[2]

(+) (5/5)
(+)
(+)
(+)
(+)
(+)
(+)
NM
(+)
(+)
(+)
(+)
(+)
(+)
(+)

2

Vimentin

[1]

Ref.

1

Table 3 Immunohistochemical findings of reactive nodular fibrous pseudotumor reported previously
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Term explanation

of RNFP (Table 3).
Importantly, RNFP must be distinguished from the
other reactive processes of the abdomen [such as calcifying fibrous pseudotumor, Vanek’s tumor, retroperitoneal fibrosis, sclerosing mesenteritis, nodular fascitis,
intra-abdominal fibromatosis] and more aggressive
mesenchymal tumors, such as GIST, intraabdominal inflammatory myofibroblastic tumors, and inflammatory fibrosarcoma; such a differentiation may have strict requirement for pathologists.
Of the 21 patients, almost all cases underwent complete resections (18 cases, 85.7%); incomplete resections
were performed in 3 cases because of too many masses
or nodules. Surgical resection is currently the definitive
method in these patients, and no chemotherapy treatment has been reported. Follow-up of 11 patients was
available, without signs of recurrence and metastasis regardless of the modus operandi (Table 4).

Actin, CD34, CD117, S-100, desmin, DOG-1, PDGFR, CD3 and L26 are immunohistochemical methods that are used for differentiating other tumors.

Experiences and lessons

In the future, more microscopic and immunohistochemical methods should be
developed, and more molecular level studies of these lesions to elucidate the
etiology are needed.

Peer review

This case presented in this article is well documented and interesting as it describes a rare pathology.
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Endoscopic transgastric drainage of a gastric wall abscess
after endoscopic submucosal dissection
Osamu Dohi, Moyu Dohi, Ken Inoue, Yasuyuki Gen, Masayasu Jo, Kazuhiko Tokita
moval, it recovered soon after endoscopic transgastric
drainage. Finally, after stent removal and oral antibiotic
treatment for 1 mo, no recurrence of the gastric wall
abscess was found.
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Core tip: In this report, we describe for the first time a
case in which a gastric wall abscess caused by delayed
perforation after endoscopic submucosal dissection was
conservatively treated with endoscopic drainage via the
gastric lumen and antibiotics.
Original sources: Dohi O, Dohi M, Inoue K, Gen Y, Jo M, Tokita K. Endoscopic transgastric drainage of a gastric wall abscess
after endoscopic submucosal dissection. World J Gastroenterol
2014; 20(4): 1119-1122 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i4/1119.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i4.1119

Abstract
A 63-year-old woman was referred to our hospital for
further examination because of an incidental finding
of early gastric cancer. Endoscopic submucosal dissection (ESD) was successfully performed for complete
resection of the tumor. On the first post-ESD day, the
patient suddenly complained of abdominal pain after an
episode of vomiting. Abdominal computed tomography
(CT) showed delayed perforation after ESD. The patient
was conservatively treated with an intravenous proton
pump inhibitor and antibiotics. On the fifth post-ESD
day, CT revealed a gastric wall abscess in the gastric
body. Gastroscopy revealed a gastric fistula at the edge
of the post-ESD ulcer, and pus was found flowing into
the stomach. An intradrainage stent and an extradrainage nasocystic catheter were successfully inserted
into the abscess for endoscopic transgastric drainage.
After the procedure, the clinical symptoms and laboratory test results improved quickly. Two months later, a
follow-up CT scan showed no collection of pus. Consequently, the intradrainage stent was removed. Although
the gastric wall abscess recurred 2 wk after stent re-
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INTRODUCTION
Endoscopic submucosal dissection (ESD), a technique
developed in Japan, is associated with a high success rate
for en-bloc resection in early gastric cancer (EGC). This
procedure is associated with a low risk of lymph node
metastasis, but a high risk of such complications as perforation. The risk of perforation during ESD is approximately 4%[1]. In contrast, delayed perforation is a rare
complication, that occurs 1 to 2 d after the procedure and
often requires emergency surgery[2,3]. One study reported
that such perforations occurred in 6 (0.5%) out of 1159
consecutive patients with 1329 EGCs who underwent
ESD[2]. Another report indicated two cases (0.43%) of

1037

February 8, 2015|Second Edition|

Dohi O et al . Endoscopic drainage of gastric wall abscess

delayed perforation occurring after the completion of
ESD for 468 gastric noninvasive gastric neoplasias including EGCs and gastric adenomas[3]. In a few cases, however, delayed perforations were treated with conservative
therapy instead of surgery[4-6]. A gastric wall abscess is an
uncommon suppurative infection of the stomach. The
prognosis of gastric wall abscess has recently improved
because of the use of endoscopic drainage techniques
and antibiotics[7-10]. Here, we report a case in which a patient developed a gastric wall abscess after delayed perforation caused by ESD for EGC. Surgery was avoided in
this case, and the patient was conservatively treated with
endoscopic transgastric drainage and antibiotics.

A

B

CASE REPORT
A 63-year-old woman with suspected EGC on the gastric
body based on gastroscopy, was referred to our hospital
for further examination. The patient’s medical history
and laboratory test results were unremarkable. A 65-mmwide I+IIa lesion was localized in the greater curvature
of the lower part of the gastric body (Figure 1A). Examination of biopsy specimens confirmed a well-differentiated adenocarcinoma. No abnormalities were detected
upon abdominal computed tomography (CT). The lesion
was safely and completely removed en-bloc with ESD
(Figure 1B), using an endoscope (GIF-Q260J, Olympus,
Tokyo, Japan), an electrosurgical generator (VIO 300D,
Erbe Co., Tübingen, Germany), a needle-knife (KD10Q-1, Olympus, Tokyo, Japan), and an insulated-tip
(IT) knife 2 (KD-611 L, Olympus, Tokyo, Japan). The
size of the mucosa that was resected en-bloc was 75 mm
× 60 mm (length × width), including 65 mm × 40 mm
of the cancer lesion (Figure 1C). On the first post-ESD
day, the patient suddenly complained of abdominal pain
after an episode of vomiting. Initial enhanced abdominal CT showed a portion of the thickened gastric wall
and a small amount of free air and ascites around the
stomach (Figure 2A). The patient was diagnosed with
delayed perforation after ESD. Because the CT revealed
a small amount of free air and ascites, we expected the
delayed perforation to be very small, and we did not
perform emergency endoscopy. The patient was treated
with a regimen that comprised fasting, an intravenous
proton pump inhibitor, and the antibiotic cefotiam (CTM
3g/d). On the fifth post-ESD day, despite the continued
absence of abdominal pain, the patient was febrile. Abdominal T2-weighted magnetic resonance imaging (MRI)
showed a moderately high-intensity tumor with niveau
formation, 5 cm in size, located in the posterior wall
of the fundus of the stomach (Figure 2B). The images
demonstrated a gastric wall abscess in the gastric body.
Gastroscopic reexamination revealed a smooth, elevated
lesion shaped like a submucosal tumor at the greater
curvature of the upper body on the oral side of the
post-ESD ulcer (Figure 3A). A gastric fistula was found
at the edge of the post-ESD ulcer, and pus was found to
flow into the stomach (Figure 3B). An endoscopic retro-
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Figure 1 Endoscopic submucosal dissection for early gastric cancer. A: A
cancerous lesion, an early gastric cancer, macroscopic type 0-I+IIa, 75 mm in
diameter, is observed on the greater curvature of the gastric body; B: The lesion
was successfully removed en bloc without gastric perforation; C: The lesion
with the surrounding mucosa was cut into 2-mm-wide serial-step sections.

grade cholangiopancreatography (ERCP) catheter (MTW
Endoskopie, Wesel, Germany) was inserted through the
fistula into the abscess. Then, two 0.035-inch guidewires
(VisiGlide; Olympus, Tokyo, Japan) were inserted over
the catheter into the abscess. Finally, a 7.0-Fr double pigtail stent (Zimmon Biliary Stent, Cook Japan, Tokyo, Japan) for the internal fistula and a 7.5-Fr nasocystic catheter (Flexima ENBD Catheter, Boston Scientific Japan,
Tokyo, Japan) for the external fistula were successfully
inserted into the abscess using the double-wire technique
for endoscopic transgastric drainage (Figure 3C). Five
days later, the abscess contents had cleared, the nasocystic catheter was removed, and the stent was left in to
allow continued drainage. A week after the procedure,
the patient was released from the hospital. At discharge,

1038

February 8, 2015|Second Edition|

Dohi O et al . Endoscopic drainage of gastric wall abscess

A

B

Figure 2 Abdominal computed tomography and magnetic resonance imaging findings. A: Abdominal computed tomography (CT) revealed a portion of the
thickened gastric wall and a small amount of ascites and free air around the stomach. Free air is indicated by the arrow; B: Abdominal T2-weighted magnetic resonance imaging showed a moderately high-intensity tumor with niveau formation, 5 cm in size, located in the posterior wall of the fundus of the stomach, which suggested focal abscess formation. The abscess is indicated by the arrowhead.

A

B

C

D

Figure 3 Endoscopic transgastric drainage for a gastric wall abscess. A: Gastroscopy revealed a smooth, elevated lesion at the greater curvature of the upper
body on the oral side of the post-endoscopic submucosal dissection ulcer; B: A gastric fistula was found on the edge of the post-endoscopic submucosal dissection
ulcer. The fistula is indicated by an arrow; C: An endoscopic retrograde cholangiopancreatography-catheter was inserted through the fistula into the abscess; D: A
plastic stent placement for the internal fistula and a nasocystic catheter for the external fistula were successfully inserted into the abscess.

she was not prescribed any antibiotics and was scheduled to be followed up at our hospital. When a followup CT scan conducted 2 mo later showed the absence
of pus collection, the intradrainage stent was removed.
Two weeks after the intradrainage stent removal, the
patient developed fever and epigastralgia. CT revealed a
recurrence of the gastric wall abscess in the gastric body.
Gastroscopy revealed a gastric fistula in the center of the
post-ESD ulcer scar. As before, an ERCP catheter (MTW
Endoskopie, Wesel, Germany) was inserted through the
fistula into the abscess. Endoscopic transgastric drain-
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age was repeated by inserting the intradrainage stent and
the extradrainage catheter into the abscess. A few days
later, the abscess contents had cleared, and the nasocystic catheter was removed. Two months later, a follow-up
CT scan showed no collection of pus. The intradrainage
stent was then removed, and an oral antibiotic (amoxicillin 750 mg/d) was administered for 1 mo. A followup CT scan conducted 1 mo later revealed no abnormal
findings. At the 24-mo follow-up examination, the
patient was asymptomatic, and the abdominal CT scan
showed no abnormalities.
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Core tip: In gastric endoscopic submucosal dissection
(ESD), the patient’s position must be altered according
to the direction of gravity to use an appropriate angle
and distance between electric knife and mucosa for
safety as well as colorectal ESD.
Original sources: Mori H, Rafiq K, Kobara H, Nishiyama N,
Fujihara S, Yachida T, Ayagi M, Tani J, Miyoshi H, Masaki T. An
effective and safe gastric endoscopic submucosal dissection in the
right lateral position using an inverted overtube. World J Gastroenterol 2014; 20(6): 1623-1625 Available from: URL: http://www.
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INTRODUCTION

Abstract

As endoscopic submucosal dissection (ESD) for early
gastric cancer was developed to resect en bloc specimens
of larger lesions safely, which is a determinant factor for
histological assessment of resected specimens[1-3]. The
rate of complications such as perforations and bleedings is still high[4-6]. One of the factors of difficulty level
depends on the location, which may be located in the
esophagogastric junction, fornix, or lower body of the
lesser curvature, among other locations. In these regions,
it is very difficult for us to make appropriate distance and
appropriate angle between gastric mucosa and electric
knife[7-9]. On the other hand, we perform colonoscopy
both in the left lateral position and right lateral position
by rotating patients to take advantage of gravity. We
investigated the efficacy and safety of gastric ESD by
rotating patient’s position from conventional left lateral
position to right lateral position using inverted overtube.

Previously, we reported the efficacy of a newly developed inverted overtube in shortening the hemostatic
time and obtaining a clear endoscopic view in emergency endoscopic hemostasis. This device also helped
us to perform gastric endoscopic submucosal dissection
(ESD) more safely by changing the direction of gravity
in the right lateral position. To perform a safe ESD, it is
important to make an appropriate angle and distance
between the electric knife and the gastric mucosa. In
this position, the distance to gastric mucosa is reduced,
and the angle of the electric knife changes from vertical
to somewhat oblique, facilitating safer cutting.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Gastric endoscopic submucosal dissection;
Direction of gravity; Right lateral position; Appropriate
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Figure 1 Outer appearance of the inverted overtube (TOP co., Tokyo, Japan).

A

Figure 2 Simulated model in the right lateral position using the inverted
overtube.
Figure 3 Conventional endoscopic submucosal
dissection in left lateral position when pull (A)
and push (B) the endoscope. A: The electric knife
is located vertically toward the gastric mucosa of the
lower body of the lesser curvature of the anterior
wall in the conventional left lateral position; B: The
resected line is located farther from the endoscope,
making it more difficult to approach.

B

B

A

Figure 4 New right lateral position endoscopic submucosal dissection using gravity (A) and location and approach direction of electric knife the during
right lateral endoscopic submucosal dissection (B). A: The rotation of the patients to the right lateral position (curved arrow) allows the inverted overtube to be
placed through the mouth; B: As the direction of gravity to the stomach changes, the angle between the electric knife and the gastric mucosa is decreased to approximately 20 degrees, and the mucosa is located closer to the endoscope.

began to perform ESD in the left lateral position. After
marking the resection line, we realized that the electric
knife was located vertically relative to the gastric mucosa
in the conventional left lateral position (Figure 3A). The
resected line was located farther from the endoscope and
was thus difficult to approach (Figure 3B).
We rotated the patients’ positions to the right lateral
position and placed the inverted overtube into their
mouths (Figure 4A). As the direction of gravity to the
stomach changed, the angle between the electric knife
and the gastric mucosa changed to approximately 20 degrees, facilitating safe cutting (Figure 4B).

CASE REPORT
The outer appearance of the inverted overtube is shown
in Figure 1 (TOP co., Tokyo, Japan), and the simulated
model of using the inverted overtube is shown in 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 Japanese Pharmaceutical Law.
Sixty-three-year-old and seventy-two-year-old men
underwent ESD due to early gastric cancer located in the
lower body of the lesser curvature. In both patients, we
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DISCUSSION
In order to perform a safe ESD, it is important to use an
appropriate angle and distance between the electric knife
and the gastric mucosa[7,8]. The level difficulty depends on
the location, which may be located in the esophagogastric
junction, fornix, or lower body of the lesser curvature,
among other locations[9]. In the right lateral position, the
distance between the electric knife and the gastric mucosa
is reduced, and the angle of the electric knife changes from
vertical to somewhat oblique, facilitating safer cutting. In
gastric ESD, the patient’s position must be altered according to the direction of gravity, as in done colonoscopies[10].
Furthermore, most endoscopists perform endoscopic
treatment procedures with the patient lying in the left lateral position. Performing gastric ESD from the opposite
side, with the patient lying in the right lateral position is
very difficult. Therefore, the use of the inverted overtube
is the best method to help endoscopists perform gastric
ESD with less stress because they are in their conventional standing position relative to patients rotated to
the right lateral position. This new ESD technique is the
most effective way to make appropriate distance and appropriate angle between gastric mucosa and electric knife
by gravity. The present technique dramatically changed
the conventional concept of endoscopic procedure and
enabled the endoscopist to perform the endoscopic treatment procedures from the conventional standing position
while freely and easily changing the patient’s position according to their needs of the direction of gravity.
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Gastric foreign body granuloma caused by an embedded
fishbone: A case report
Guo-Dong Shan, Zong-Pin Chen, Yong-Sheng Xu, Xiao-Qin Liu, Yuan Gao, Feng-Ling Hu, Ying Fang,
Cheng-Fu Xu, Guo-Qiang Xu
patient was initially diagnosed as having a submucosal
tumor, and subsequent surgical resection showed that
the lesion was a foreign body granuloma caused by an
embedded fishbone. Our case indicated that the differential diagnosis of a foreign body granuloma should be
considered in cases of elevated lesions in the gastrointestinal tract.
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Core tip: Gastric foreign body granulomas caused by
embedded fishbones that mimic submucosal tumors
are rare. A gastric intestinal stromal tumor, gastric leiomyoma, and gastric neurofibroma should be considered
as differential diagnoses. A computed tomography scan
is the most sensitive diagnostic choice, and endoscopic
ultrasonography can also be helpful for diagnosis.
Original sources: Shan GD, Chen ZP, Xu YS, Liu XQ, Gao
Y, Hu FL, Fang Y, Xu CF, Xu GQ. Gastric foreign body granuloma caused by an embedded fishbone: A case report. World J
Gastroenterol 2014; 20(12): 3388-3390 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i12/3388.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i12.3388

Abstract
Fishbones are the most commonly ingested foreign
bodies that cause gastrointestinal tract penetration.
However, fishbones embedded in the gastrointestinal
tract that lead to foreign body granulomas that mimic
submucosal tumors are rare. Herein, we describe a
56-year-old woman who presented with a 20-dayhistory of upper abdominal pain. Endoscopy revealed
an elevated lesion in the gastric antrum. An abdominal
computed tomography scan showed a mass in the
gastric antrum and a linear calcified lesion in the mass.
An endoscopic ultrasonography examination revealed
a 3.9 cm × 2.2 cm, irregular, hypoechoic mass with
indistinct margins in the muscularis propria layer. The

WCCR|www.wjgnet.com

INTRODUCTION
In countries where fish is often consumed, fishbones are
the most commonly ingested foreign bodies that become
impacted in the upper gastrointestinal tract[1]. When a
foreign body becomes impacted in the upper gastrointestinal tract, 80%-90% of cases resolve spontaneously.
However, 10%-20% require nonoperative intervention,
and 1% or fewer require surgery[2]. However, the chronic
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A

Figure 1 Gastric foreign body granuloma caused
by an embedded fishbone. A: A computed tomography scan showed a linear calcified lesion in the stomach; B: Gastroscopy revealed a submucosal tumor in
the gastric antrum; C: Endoscopic ultrasonography
showed an irregular hypoechoic mass with indistinct
margins in the muscularis propria layer; D: Histopathological examination showed chronic and acute inflammatory infiltrates and a foreign body granuloma in the
specimen (HE, ×100).

B

L

R

C

D

lodging of a foreign body in the gastrointestinal tract is
rare, especially in the stomach. Here, we report a case of
a gastric foreign body granuloma caused by an embedded fishbone that presented with upper abdominal pain.
Endoscopy and a computed tomography (CT) scan revealed an elevated lesion in the gastric antrum, which was
suspected to be a submucosal gastric tumor. Subsequent
surgical resection showed that the lesion was caused by
an embedded fishbone.

and C).
A diagnosis of a suspected submucosal gastric tumor
was made. The patient underwent uneventful distal gastrectomy. Histopathological examination of the resected
specimen showed that the suspected tumor was a foreign
body granuloma surrounding an embedded fishbone
(Figure 1D).

DISCUSSION
Fishbones embedded in the stomach wall, forming elevated submucosal lesions that mimic submucosal tumors, are rare. Because the symptoms and signs are vague
and nonspecific, the accurate diagnosis of an embedded
fishbone remains a challenge for clinicians. Gastric cancer, gastric intestinal stromal tumors, gastric leiomyoma,
gastric neurofibroma, and gastric tuberculosis should be
considered as differential diagnoses of a gastric foreign
body granuloma.
Endoscopy with biopsy is a common method for
diagnosing a gastric mucosal lesion. However, regarding gastric submucosal lesions, endoscopic biopsies are
usually small and superficial, and it is difficult to obtain
a clear diagnosis. In the present case, histopathological
examination of an endoscopic biopsy specimen revealed
mild chronic inflammatory changes and mild intestinal
metaplasia. To improve the endoscopic diagnosis of a
submucosal lesion, forceps biopsy, endoscopic mucosal
resection, or endoscopic submucosal dissection should
be considered.
EUS is a valuable diagnostic tool for submucosal
tumors and for the detection of foreign bodies in the
gastric wall[3]. A fishbone presents as a hyperechoic focus
on EUS and can appear as a fine needle when the echo is

CASE REPORT
A 56-year-old woman presented with a 20-d-history of
upper abdominal pain. The pain had developed gradually
over a 20-d-period, with left back radiation. No vomiting
or weight loss was reported. She was a farmer without
a significant past medical history or a family history of
malignancy. Physical examination and routine blood tests,
including tumor markers and inflammatory markers,
showed no abnormalities. An impression of chronic gastritis was made, and upper gastrointestinal endoscopy was
arranged.
The endoscopy revealed an elevated lesion in the gastric antrum, and histopathological examination of a biopsy specimen showed mild chronic inflammatory changes
and mild intestinal metaplasia. An abdominal CT scan
showed a mass in the gastric antrum and a linear calcified
lesion in the mass (Figure 1A). A subsequent endoscopic
ultrasonography (EUS) examination revealed a 3.9 cm ×
2.2 cm, irregular, hypoechoic mass with indistinct margins
in the muscularis propria layer. EUS also revealed that the
mucosal and submucosal layers were mildly thickened,
whereas the other layers, the peripheral gastric wall, and
the regional lymph nodes were not involved (Figure 1B

WCCR|www.wjgnet.com
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pected tumor was a foreign body granuloma surrounding an embedded fishbone.

in parallel with the fishbone. However, in the patient described here, 360-degree EUS was performed, and only
a cross-section of the fishbone was observed; this hyperechoic spot was confused with calcification and necrosis.
Therefore, longitudinal EUS can have greater sensitivity
for the diagnosis of an embedded fishbone than 360-degree EUS.
CT is a useful tool for diagnosing foreign bodies impacted in the gastrointestinal tract. According to previous
studies, CT detects impacted fishbones in the esophagus
with a sensitivity of 90.9%-100% and a specificity of
100%[1,4,5]. A fishbone will usually present as a linear calcified lesion on CT images[6]. In the present case, the CT
scan also revealed a linear calcified lesion in the stomach
mass.
Endoscopic removal of the fishbone was impossible in this patient because the bone was invisible on the
stomach surface. Surgery is usually preferred for patients
with embedded fishbones. However, if the embedded
fishbone is relatively superior, with an absence of peritonism, endoscopic retrieval might also be possible. In
a case of gastric perforation caused by a chicken bone,
endoscopic extraction and clipping were successfully performed without peritoneal irritation[7].
In conclusion, embedded fishbones are rare causes of
gastric foreign body granulomas. A CT scan is the most
sensitive diagnostic choice, and EUS can also be helpful
for diagnosis.

Treatment

The patient underwent uneventful distal gastrectomy.

Related reports

To our knowledge, no cases of gastric foreign body granulomas caused by embedded fishbones have been reported previously.

Term explanation

A foreign body granuloma occurs due to prolonged exposure to an endogenous
or exogenous inflammatory agent. Under these conditions, the mononuclear
macrophage system is activated, and foreign bodies steadily accumulate cell
infiltrates due to the action of adhesion molecules and chemokines.

Experiences and lessons

The case indicated that the differential diagnosis of a foreign body granuloma
should be considered in cases of elevated lesions in the gastrointestinal tract.

Peer review

The authors present a strange case of a foreign body (fishbone) in the gastric
wall that simulated a gastric tumor. The case is quite interesting.

REFERENCES
1

2
3

COMMENTS
COMMENTS

4

Case characteristics

A 56-year-old woman presented with a 20-d-history of upper abdominal pain.

Clinical diagnosis
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An impression of chronic gastritis was made.

Differential diagnosis

A gastric intestinal stromal tumor, gastric leiomyoma, or gastric neurofibroma.

Laboratory diagnosis
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Routine blood tests, including tests for tumor markers and inflammatory markers, showed no abnormalities.

Imaging diagnosis

An abdominal computed tomography scan showed a mass in the gastric antrum
and a linear calcified lesion in the mass.
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Pathological diagnosis

Histopathological examination of the resected specimen showed that the sus-
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Solitary plexiform neurofibroma of the stomach: A case
report
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described the clinical features, physical examination,
endoscopic findings, and histopathological examination
of this case.
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Core tip: Solitary plexiform neurofibroma (PN) is extremely rare. We report a case of solitary PN of the
stomach in a 38-year-old male who underwent laparoscopic surgery. The case was not associated with von
Recklinghausen disease, and the patient was in good
condition 6 mo after surgery, with no tumor recurrence.
To our knowledge, this is the first reported case of
isolated stomach PN undergoing laparoscopic surgery.
Endoscopic treatment is technically feasible and may be
considered as the procedure of choice for solitary PN
treatment. A long-term follow-up endoscopy of the upper gastrointestinal tract is greatly needed.

Abstract
Plexiform neurofibroma (PN) of the digestive tract is
very rare and usually part of the generalized syndrome
of neurofibromatosis type 1 (von Recklinghausen disease). Solitary PN of the stomach is extremely rare
and has not been reported in the literatures. Here we
present a case of solitary PN of the stomach, which
was not associated with von Recklinghausen disease.
A 38-year-old male presented abdominal pain and
distention for 7 d. The patient underwent endoscopy
of the upper gastrointestinal tract, which revealed a
3.5 cm protruding and cauliflower-shaped mass with a
shallow 1 cm central ulcer in the greater curvature of
the stomach. The lesion was removed by laparoscopic
surgery. Histological examination demonstrated characteristic histological findings of spindle-shaped cells.
Immunohistochemical analysis showed that the tumor
cells were positive for S-100 protein, but negative for
CD34, KI-67, CD117, and actin. Based on histological findings, gastrointestinal stromal tumor could be
excluded, and thus the case was confirmed as PN. We
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INTRODUCTION
Plexiform neurofibroma (PN) is a rare benign peripheral
nerve sheath tumor mainly associated with von Recklinghausen disease. PN is rarely presented as a sporadic lesion
in a patient without features of generalized neurofibromatosis[1]. Up until now, there were no reports of solitary
PN of the stomach without evidence of neurofibromatosis type 1 (NF1) in the literature. Here we describe a rare
case of a solitary PN of the stomach in a patient without
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features of NF1.

CASE REPORT
A 38-year-old man was admitted to our department due
to abdominal pain and distention for 7 d. Informed consent was obtained from the patient. No other signs of
von Recklinghausen disease were found in this patient
or his family. Physical examination revealed moderate
tenderness on palpation of the upper abdominal region.
Physical examination of the lungs, heart, and other systems revealed no abnormal features. The patient had no
significant medical background or family history. No abnormal findings were revealed by laboratory tests. Chest
X-ray, electrocardiography, and abdominal sonogram
showed no abnormal features. For diagnostic purposes,
an endoscopy of the upper gastrointestinal tract was
performed, which revealed a 3.5 cm protruding and cauliflower-shaped mass with a shallow 1 cm central ulcer in
the greater curvature of the stomach (Figure 1). Further
endoscopic examination revealed no lesions in the small
bowel or colon. Computed tomography (CT) imaging
with and without contrast medium revealed a soft tissue
mass-like lesion about 2.5 cm × 3.5 cm in the greater
curvature of the stomach (Figure 2). Upper gastrointestinal radiography showed a mass in the greater curvature
of the stomach (Figure 3). The patient underwent an
endoscopic submucosal dissection for the en-bloc resection of the lesion. Injection of saline into the submucosa
during gastroscopy did not completely elevate the tumor.
Therefore, local gastroscopic resection was not indicated.
Laparoscopic surgery was successfully performed.
The tumor was diagnosed as sporadic PN, which
rarely occurs in the digestive tract. The diagnosis was
confirmed by laparoscopic surgery with complete resection. Histological examination demonstrated characteristic histological findings of spindle-shaped cells. Immunohistochemical analysis showed that the tumor cells
were positive for S-100 protein (Figure 4), but negative
for CD34, KI-67, CD117, and actin. Gastrointestinal
stromal tumor (GIST) could thus be excluded in our
case and confirmed as PN. Furthermore, we performed
PCR and sequencing on a blood sample from the patient
and found no any mutations in the NF1 gene (data not
shown). We performed upper gastrointestinal endoscopy
six months post-operatively for follow-up, and found no
evidence of recurrence.

Figure 1 Endoscopic examination revealed a 3.5 cm protruding and
cauliflower-shaped mass with a shallow 1 cm central ulcer in the greater
curvature of the stomach.

A

B

Figure 2 Radiological images of the abdomen. A: Computed tomography
(CT) showed a soft tissue mass-like lesion about 2.5 cm × 3.5 cm in the greater
curvature of the stomach (arrow); B: Post-contrast abdominal CT shows the
same area not representing the contrast-enhanced appearance (arrow).

gene on chromosome 17 causes tumors of the peripheral
nerves known as neurofibromas. NF2 is an autosomaldominant disorder that induces tumor development.
NF-1 is a systemic disorder that may affect any organ in
the body, with clinical presentation depending upon the
body system involved. Diagnosis of NF1 is based upon
a series of clinical criteria as defined by the National Institutes of Health Consensus Statement[3]: (1) at least six
so-called “café-au-lait” spots in post-pubertal patients;
(2) at least two neurofibromas of any type or one PN; (3)
axillary or groin freckling; (4) at least two so-called “Lisch

DISCUSSION
Neurofibromatosis is a benign peripheral nerve sheath
tumor. It is a neurocutaneous disorder with two clinical
forms: (1) NF1, described by von Recklinghausen; and (2)
central type 2, described as a central neurofibromatosis
that mainly affects the central nervous system[2]. NF1 is
the most common type of neurofibromatosis and accounts for about 90% of all cases. An autosomal-dominant mutation of the neurofibromin (tumor suppressor)
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A

B

Figure 3 Upper gastrointestinal radiography showed a mass in the greater curvature of the stomach (arrow).

nodules”; (5) optic glioma; (6) distinctive osseous bony
dysplasia (such as thinning of the long bone cortex or
sphenoid wing dysplasia; and (7) a close family member
with NF1. The patient should have at least two of the
previous criteria to be considered as NF1.
PN has a network-like growth involving multiple fascicles of a nerve, and may include multiple branches of a
large nerve trunk. PN is a rare benign tumor developing
from Schwann cells of the peripheral nervous system, often associated with NF1. Isolated PN in other locations
without NF1 features has been very rarely encountered
in clinical practice. The few cases have been reported so
far have been in the oral cavity[4], submandibular salivary
gland[1], lesser omentum[5], penis[6], cheek mucosa[7], and
intraparotid facial nerve[8]. The specific cause and development of solitary PN are not known, but the possibility
of mosaicism of NF-1 or a related gene has been considered. It is supposed that solitary PN may be caused
by a sporadic localized mutation of the NF1 tumor suppressor gene[9]. However, in this case, we found no direct
evidence of NF1 mutation.
To our knowledge, this is the first report on the rare
case of PN in the stomach. The 38-year-old male patient was diagnosed as PN based on clinical appearance,
physical examination, and histological features. Our case
should be distinguished from GIST, which usually occurs
in the small intestine as multiple and clinically indolent
tumors. GIST is consistently CD117 (KIT)-positive, generally CD34-positive, occasionally actin-positive, and rarely S-100-positive[10]. According to immunohistochemical
analysis, the tumor from this case was positive for S-100
protein, but negative for CD34, KI-67, CD117, and actin.
Thus, GIST could be excluded in this case.
Although the cause and development of this rare
case remain speculative, due to the malignancy potential, surgical resection, such as open surgery, combined
endoscopic/laparoscopic intragastric resection, and laparoscopically gastroesophageal resection, is advocated[11].
The pre-operative diagnosis of PN is often difficult. As
a result, PN usually needs to be resected surgically. The
application of fine needle aspiration (FNA), including
computed tomography guided, transabdominal ultraso-

WCCR|www.wjgnet.com

Figure 4 Histological examination of the gastric lesion. A: Histological
findings showing irregularly distorted, enlarged nerve bundles (× 40); B: Histopathological examination revealed nuclear and cytoplasmic reactivity with S-100
protein immunostain (× 400).

nography guided, and endoscopic ultrasonography guided
FNA, facilitates the diagnosis of GIST[12]. However, FNA
evaluation should not replace subsequent examination of
resected specimens[13].
With the wide application of novel techniques, including endoscopic mucosal resection and endoscopic
submucosal dissection, endoscopic resection has recently
been performed as a curative treatment for adenoma and
early colorectal cancer[14]. Endoscopic resection provides
a better quality of life for the patient than conventional
open surgery, as it is minimally invasive, brings complete
resection, and supports detailed histopathologic evaluation of the specimens.
Although PN is generally benign, prompt resection
is recommended because of a risk of malignant transformation. We advocated that endoscopic treatment is
technically feasible and may be considered as the procedure of choice for solitary PN. Furthermore, a long-term
follow-up endoscopy of the upper gastrointestinal tract is
greatly needed.

COMMENTS
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Case characteristics

A 38-year-old male was admitted to their department on an emergency basis
because of abdominal pain and distention for 7 d.

Clinical diagnosis

Physical examination revealed moderate tenderness on palpation of the upper
abdominal region.

1049

February 8, 2015|Second Edition|

Shi L et al . Solitary plexiform neurofibroma of the stomach

Differential diagnosis

4

Immunohistochemical analysis showed that this case could be excluded as
gastrointestinal stromal tumor.

Laboratory diagnosis

No abnormal findings were revealed by routine laboratory tests.
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Imaging diagnosis

Computed tomography and upper gastrointestinal radiography showed a mass
in the greater curvature of the stomach.

Pathological diagnosis

6

Histological examination demonstrated characteristic histological findings of
spindle-shaped cells.

Treatment

7

Laparoscopic surgery was successfully performed.

Related reports

Isolated plexiform neurofibroma (PN) in other body organs without features of
NF1 has been very rarely encountered in clinical practice. The few cases of
isolated PN that have been reported so far have been located in the oral cavity, submandibular salivary gland, lesser omentum, penis, cheek mucosa, and
intraparotid facial nerve.
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Term explanation

Plexiform neurofibroma is a rare benign peripheral nerve sheath tumor mostly
associated with von Recklinghausen disease and rarely presenting as a sporadic lesion in a patient without features of generalized neurofibromatosis.
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Immunohistochemical analysis should be performed to distinguish plexiform
neurofibroma from gastrointestinal stromal tumors.

10

Experiences and lessons
Peer review

This is the first report on a rare case of plexiform neurofibroma in the stomach.
The authors described the clinical features, physical examination, endoscopic
findings, and histopathological examination of this case. However, further information on the expression of the NF1 gene and histological diagnosis will help
us further understand the pathogenesis of this case.
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Core tip: Abdominal lymphangiomatosis is extremely
rare in adult patients, and the clinical symptoms of this
condition are complicated and atypical. We report a
case of abdominal lymphangiomatosis in a 38-year-old
female who presented with intestinal bleeding and protein-losing enteropathy, as well as lesions in the lung
and bones. From this case and releated the literature
review, we can achieve a better understanding of this
disease.
Original sources: Lin RY, Zou H, Chen TZ, Wu W, Wang
JH, Chen XL, Han QX. Abdominal lymphangiomatosis in a
38-year-old female: case report and literature review. World J
Gastroenterol 2014; 20(25): 8320-8324 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i25/8320.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i25.8320

Abstract
Lymphangioma is an uncommon benign tumor that
develops in the lymphatic system. Abdominal lymphangiomatosis is extremely rare in adult patients, and the
clinical symptoms of this condition are complicated and
atypical. We report a case of abdominal lymphangiomatosis in a 38-year-old female who presented with intestinal bleeding and protein-losing enteropathy, as well as
lesions in the lung and bones. A computed tomography
scan revealed multiple small cystic lesions without enhancement. Histological examination revealed microscopic cysts were submucosal, with walls composed
of thin fibrous tissue, and D2-40 stained highlight the
lining of the lymphatic channels by immunohistochemical method. We make a comparison with the cases re-
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INTRODUCTION
Lymphangioma is a rare benign tumor that develops in
the lymphatic system. Lymphangiomas occasionally occur diffusely, and this process is referred to as “generalized
lymphangiomatosis”[1]. This disease usually occurs in children and involves the skin. Mesentery lymphangiomatosis
is extremely rare in adults. We reported one case of abdominal lymphangiomatosis with lung and bone lesions
in a 38-year-old female, which had not previously been
reported.
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CASE REPORT

A

The patient was a 38-year-old female who had complained of melena for 3 mo and weakness for 10 d. In
addition, she had a history of 4 mo of hemoptysis, and
she had received antibiotic therapy at a local hospital for
pneumonia. She had no history of trauma, no history of
surgery, and no other meaningful history. Upon physical
examination, she presented an anemic appearance but no
other positive signs. Laboratory values upon admission
indicated microcytic hypochromic anemia, with hemoglobin value of 74 g/L and albumin value of 20.9 g/L. The
tumor markers (CEA, CA-125, and CA-199) were within
normal limits. A laboratory examination for tuberculosis
(T-SPOT TB test) was negative. Other blood laboratory
tests were normal. Chest computed tomography (CT)
enhancement scan revealed a low-density lesion along the
pulmonary vessels and a small amount of effusion in the
left pleural cavity (Figure 1). There were local high density regions on both sides of the clavicle and the sternum
and nodular increased densities in the head of the right
humerus. The right scapula had a local high-density appearance. Abdominal CT revealed multiple small cystic
lesions without enhancement distributed in the fundus
of the stomach, the peripancreatic area, the mesenteric
area, the retroperitoneal space and the spleen. The biggest lesion reached 62 mm (Figures 2 and 3). Abdominal
ultrasonography revealed multiple cystic dark areas in the
abdomen cavity that featured communicative branches,
and a slow blood flow signal was detected. We punctured
the abdominal cystic mass using B ultrasonic positioning, and the cytology of the puncture fluid revealed the
following characteristics: scattered with lymphocytes of
mainly inflammatory cells, no tumor cells, and a negative qualitative analysis for chyle. The pathology of the
humerus nodules after puncture indicated coagulation
necrotic bone tissue. Gastroscopy and double-balloon
enteroscopy revealed chronic non-atrophic gastritis and
duodenal lymphangiectasia with hemorrhage (Figure 4).
The patient was cured by decreasing gastric acid, along
with hemostatic and fluid infusion initially, but she continued to present melena. She then underwent an exploratory laparotomy, which revealed multiple cysts in the
right upper quadrant of the greater omentum and retroperitoneal space. The cysts had a thin wall and contained
clear cyst fluid, with tortuous, dilated sponge-like blood
vessels next to the cysts. Consequently, the surgeon used
cavity mirrors to perform surgically assisted distal gastric
resection and bi II-type anastomosis. Pathology after the
surgery indicated abdominal lymphangioma (Figures 5, 6
and 7). However, she continued to present melena irondeficiency anemia and hypoproteinemia after the surgery.

B

Figure 1 Chest computed tomography scaning. A: low density lesion (arrow)
occurs along the pulmonary vessels; B: small effusion (arrow) in the left pleural
cavity.

Figure 2 Abdominal computed tomography reveals multiple small cystic
lesions (arrow) without enhancement in the abdominal cavity.

giomas occur in children under 2 years of age and involve
the head and neck. These lesions are rarely observed in
adult patients[2]. These benign malformations are classified into four categories[3]: capillary lymphangioma, cavernous lymphangioma, cystic lymphangioma (hygroma)
and hemolymphangioma (a combination of hemangioma
and lymphangioma). Lymphangiomatosis is one subtype
of lymphatic disease, which is a much rarer condition.
It can be limited to a particular organ or structure (e.g.,
spleen, liver, or thoracic cavity) or involve a more generalized process[4].
A PubMed search with the words “lymphangiomatosis” found a total of articles of 359 articles. There

DISCUSSION
Lymphangiomas consist of endothelium-lined spaces,
which are supported by connective tissue stromata of
variable thickness that contain lymphoid tissue, round
cells, and smooth muscle[1]. A total of 90% of lymphan-
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A

B

Figure 5 Broken vesica of the gross specimen (arrow).

Figure 3 computed tomography enterograph reveals multiple small cystic
lesions (arrow) without enhancement in the abdominal cavity. A: Sagittal
images; B: Coronal images.
Figure 6 Histology of the omentum majus: microscopic cysts were submucosal, with walls composed of thin fibrous tissue (inset) (HE, original
magnification × 40).

Figure 4 Single balloon enteroscopy reveals duodenal lymphangiectasia
with hemorrhage (arrow).
Figure 7 D2-40 stains highlight the lining of the lymphatic channels
(arrow).

are about 56 articles on adult patients with abdominal
lymphangiomatosis in English. The most frequent
symptom is abdominal pain. A subset of the patients are
asymptomatic. Only 3 articles[5-7] described adult patients
of lymphangiomatosis with gastrointestinal bleeding and
hypoproteinemia. Compared to these cases, this patient
presented concomitant lung and bone lesions, which will
be discussed in the following section. Some abdominal
lymphangiomatosis are accompanied by other lymphatic abnormalities such as lymphangiectasia. Proteinlosing enteropathy is the complication of a variety of
intestinal disorders characterized by an excessive loss of
proteins into the gastrointestinal tract due to impaired

WCCR|www.wjgnet.com

integrity of the mucosa[8]. Intestinal lymphangiectasia is
one of the reasons of protein-losing enteropathy. We
administered a small intestinal fiberscopy, which clearly
revealed the pathological changes of the intestine that
could explained why this patient had hypoproteinemia.
Aggressive surgery should be avoided in these symptomless cases because it is now known that these lesions are
benign[9]. Kochman et al[10] suggested that asymptomatic
lymphangiomas should most likely be left alone. However, when they cause significant mortality because of their
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large size, their critical locations and the possibility of
becoming secondarily infected, almost all lesions require
surgical treatment. Incomplete removal can lead to recurrence, even after many years[11]. It is difficult to perform
a complete resection when multiple lesions are found, as
our patient continued to present melena and hypoproteinemia. Other treatments reported include endoscopic
snare polypectomy, interferon-alpha, radiation therapy,
propranolol, bevacizumab, sirolimus, percutaneous drainage and sclerotherapy, among others[4,12-19]. The initiation
of a low-fat diet in this patient was able to effectively raise
the hemoglobin level and the total serum protein level[7].
The clinical symptoms of lymphangiomatosis are
complicated and atypical. A plain radiograph may indicate
a diagnosis of these diseases. CT and nuclear magnetic
resonance imaging are the current techniques used to
evaluate lymphangiomatosis, which appear as multicystic
fluid-filled masses. They are particularly important because the multiorgan involvement suggests a diagnosis of
generalized lymphangiomatosis[1]. The lesions showed as
sharply defined, non-enhanced cystic lesion. In the skeletal system, multiple geographic osteolytic lesions with
predominantly sclerotic borders were observed[20]. Bipedal
lymphangiography with post-lymphangiographic computed tomography may confirm the diagnosis by revealing
a bony accumulation of contrast medium[21]. Richard reported a case of retroperitoneal cystic abdominal lymphangiomatosis diagnosed using fine-needle aspiration[22].
Lymphangiomatosis have been observed in all organs
such as kidney, lung, liver, but except the brain, which
is devoid of lymphatic channels. Diffuse pulmonary
lymphangiomatosis (DPL) is one type of lymphangiomatosis. Two of the most universal characteristics can
be observed in the CT scan of a DPL patient: diffuse
fluid infiltration of the mediastinal soft tissue and pleural effusions[23]. High resolution CT can reveal the other
characteristic features of DPL: bilateral diffuse peribronchovascular thickening, interlobular septal thickening and
ground-glass opacities[24]. The chest CT of our patient
was in concordance with the disease performance. According to monism, her pulmonary pathological change
was caused by systemic lymphangiomatosis. However,
after active mobilization, she continued to refuse lung
pathological biopsy and lymphangiography. So the results
are insufficient to make a diagnosis in the lungs. Patients
with bone involvement in lymphangiomatosis may be
given an additional diagnosis of Gorham’s disease (GD).
The progressive and massive destruction of bone without
signs of repair are distinctive, although not specific, to
GD. Progressive destruction of the bone ensues, featuring dissolution, fragmentation, and sometimes fracture[25].
The pathological osteochondral lesions of this patient are
the common diseased regions of GD, but their imaging
appearances are not as the literature reported. Consequently, a diagnosis of GD cannot be given.
Lymphangiomatosis is a rare disease that usually has
no specific clinical performance, so the doctor can easily
succumb to misdiagnosis and missed diagnosis. Making a
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definitive diagnosis requires a complete medical history,
careful physical examination and thorough assistant examination; sometimes, even an invasive method is necessary. Clinical doctors must improve their understanding
of this disease.
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Case characteristics

The patient had complained of melena for 3 mo and weakness for 10 d.

Clinical diagnosis

This case was diagnosed with lymphangiomatosis.

Differential diagnosis

The abdominal lympangiomatosis could be diagnosed by pathological method,
but only according to the image data, the authors couldn’t make a definite diagnose to the lung and bone lesion.

Laboratory diagnosis

Laboratory values upon admission indicated microcytic hypochromic anemia,
with hemoglobin value of 74 g/L and albumin value of 20.9 g/L.

Imaging diagnosis

Abdominal computed tomography revealed multiple small cystic lesions without
enhancement distributed in the fundus of the stomach, the peripancreatic area,
the mesenteric area, the retroperitoneal space and the spleen.

Pathological diagnosis

Histology of the omentum majus showed microscopic cysts were submucosal,
with walls composed of thin fibrous tissue, and D2-40 stained highlight the lining of the lymphatic channels by immunohistochemical method.

Treatment

Distal gastric resection and bi Ⅱ-type anastomosis were performed in this
case.

Related reports

Only 4 articles describing adult patients of lymphangiomatosis with gastrointestinal bleeding including our case have been reported in the English literature.

Term explanation

Diffuse pulmonary lymphangiomatosis is a rare disease characterized by infiltration of the lung, pleura and mediastinum with thin-walled lymphangiomas.
Gorham’s disease is a rare condition characterized by progressive osteolysis of
bone.

Experiences and lessons

Lymphangiomatosis is a rare disease that usually has no specific clinical performance, improving the understanding of this disease can avoid misdiagnosis
and missed diagnosis.

Peer review

This paper reported a very unusual and interesting case of abdominal lymphangiomatosis. A thorough revision of the literature and a good description of the
clinical case were made. A short comment about protein losing enteropathy is
necessary in the text. Also, it is advisable to mention that lymphngiomatosis can
also be observed in the kidneys.
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Rare cause of abdominal incidentaloma: Hepatoduodenal
ligament teratoma
Vagner Birk Jeismann, Rodrigo Blanco Dumarco, Celso di Loreto, Ricardo Correa Barbuti, José Jukemura
This case report demonstrates that cross-sectional imaging, such as computed tomography, can reveal suspected incidences of this rare type of teratoma, which
can then be confirmed after pathologic analysis of the
specimen. The prognosis after complete surgical resection of lesions presenting with benign pathological features is excellent.
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Core tip: The 10th reported case of hepatoduodenal
ligament teratoma is presented in a patient who underwent cross-sectional imaging for the evaluation of
an abdominal mass. As incidences of hepatoduodenal
ligament teratoma are extremely rare, this report may
help physicians to suspect this disorder in an emergent
group of patients with abdominal incidentaloma.
Original sources: Jeismann VB, Dumarco RB, di Loreto C,
Barbuti RC, Jukemura J. Rare cause of abdominal incidentaloma: Hepatoduodenal ligament teratoma. World J Gastrointest
Surg 2014; 6(5): 80-83 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v6/i5/80.htm DOI: http://dx.doi.
org/10.4240/wjgs.v6.i5.80

Abstract
The occurrence of a hepatoduodenal ligament teratoma
is extremely rare, with only a few cases reported in
the literature. This case report describes the discovery
of a hepatoduodenal ligament lesion revealed during
abdominal ultrasonography for cholelithiasis-related
abdominal pain in a 27-year-old female. Cross-sectional
imaging identified a 5 cm × 4 cm heterogeneous mass
of fat tissue with irregular calcification located in the
posterior-superior aspect of the head of the pancreas.
An encapsulated lesion showing no invasion to the
common bile duct or adjacent organs and vessels was
exposed during laparotomy and resected. Intraoperative cholangiography during the cholecystectomy
showed no abnormalities. The postoperative course
was uneventful. Pathological analysis of the resected
mass indicated hepatoduodenal ligament teratoma.
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INTRODUCTION
Teratomas are neoplasms comprised of mixed dermal elements derived from the three germ cell layers. Although
the majority of teratomas are congenitally present in the
gonads of men and women, they have been identified
in extra-gonadal sites, such as the anterior mediastinum,
retroperitoneum and sacrococcygeal regions[1]. Teratomas
in the hepatoduodenal ligament are extremely rare, with
only nine cases described in the literature[2-10] (Table 1).
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Year
reported
Ref.
Age
Sex
Origin
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Teratoma

Local excision,
recurrence, reexcision with
chemotherapy
Asymptomatic after
5 yr

Pathology

Treatment

Death

NA

NA

Portal
hypertension
NA

Akimov et al[3]
6 yr
NA
HL

1989

2

Death

Endodermal sinus
tumor associated
with teratoma
Whipple’s operation
with chemotherapy

NA

Jaundice

Kim et al[4]
5 yr
Male
CBD

1993

3

1057

Extirpation

Asymptomatic after Asymptomatic after
4 yr
2 yr

Extirpation with
CBD

Wang et al[6]
29 yr
Female
HL

2004

5

Extirpation with
CBD, Roux-en-Y,
Choledochojejunostomy
NA

Sasaki et al[7]
38 yr
Male
HL

2005

6

Asymptomatic
after 5 yr

Extirpation

Ukiyama et al[8]
20 mo
Male
HL

2008

7

Asymptomatic
after 33 mo

Excision of the
tumor

Souftas et al[9]
26 yr
Female
HL

2008

2012

9
2013

10

Extirpation leaving
the outer cyst wall in
situ (Lilly technique),
hepatico-duodenostomy
Asymptomatic after 2 yr

Asymptomatic
after 6 mo

Extirpation

Teratomas are composed of structures derived from the three germ layers, namely the ectoderm, mesoderm and endoderm. Most mature teratomas are benign, but can undergo a malignant change in one of their elements[6]. Although plain abdominal radiographs show calcification in most (60%) extra-gonadal teratomas, either in the wall of the cyst

DISCUSSION

A 27-year-old female presented with cholelithiasis-related pain. There was no history of jaundice, and the past medical history was unremarkable. Physical examination failed
to detect the presence of an abdominal mass, and routine laboratory tests were normal. Abdominal ultrasonography revealed cholelithiasis and a mass adjacent to the hepatic
hilum. Computed tomography (CT) and magnetic resonance imaging revealed a heterogeneous mass of 5 cm × 4 cm comprised of fat tissue and irregular calcifications located
in the hepatoduodenal ligament at the posterior-superior aspect of the head of the pancreas (Figure 1).
Following patient consent, a laparotomy was performed. A Kocher maneuver with extensive mobilization of the duodenum exposed an encapsulated lesion. It was dissected
and resected, and the multiple small vessels from the hepatic pedicle to the lesion were divided. There was no invasion of adjacent organs, vessels or the common bile duct (Figures
2 and 3). A cholecystectomy was performed and the intraoperative cholangiogram did not show abnormalities. The postoperative course was uneventful, and the patient was
discharged after four days. The patient remains asymptomatic after six months. Histopathology confirmed that the mass was a mature teratoma. Microscopic examination revealed the presence of a cystic wall with cutaneous annexes and a mature neural area with glial fibrillary acidic protein immunoreactivity (Figure 4).

CASE REPORT

8

Bagga et al[10]
Our case
11 yr
27 yr
Female
Female
HL and fistulization with
HL
the CBD
Jaundice, abdominal Portal hypertension
Abdominal mass
Abdominal mass Abdominal pain
Jaundice, abdominal
Asymptomatic
distension
mass
Cystic mass 15 cm Solid mass 7 cm × 6
Cystic mass 8 cm
Solid mass 9 cm × Cystic mass 11 cm Cystic mass 9 cm × 9 cm
5 cm × 4 cm
cm × 6 cm
6 cm × 6 cm
Benign cystic
Benign teratoma
Benign cystic teratoma Benign teratoma
Dermoid cyst
Benign cystic teratoma Benign teratoma
teratoma

Demircan et al[5]
4 mo
Female
Anomalous CBD

2004

4

)

[8]

We report a case of hepatoduodenal ligament teratoma in an adult female patient examined for cholelithiasis-related abdominal pain.

CBD: Common bile duct; HL: Hepatoduodenal ligament; NA: Not available.

Prognosis

Small mass

Signs and
symptoms
Size

Frexes et al[2]
Neonate
NA
Extrahepatic bile
duct
Jaundice

1

Patient

Table 1 Reported cases of hepatoduodenal ligament teratoma (adapted and expanded with permission from Ukiyama et al
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A

B

Figure 1 Cross-sectional imaging. A hepatoduodenal heterogeneous mass was revealed by A: Computed tomography; B: Magnetic resonance imaging.

A

1

2

3

B

Figure 2 Operative finding. A laparotomy revealed an encapsulated lesion
without invasion to adjacent organs or vessels (1: Common bile duct; 2: Teratoma; 3: Right lobe of the liver).

Figure 4 Histopathology of the tumor. Microscopic examination of the specimen revealed A: A cystic wall with cutaneous annexes; B: Glial fibrillary acidic
protein immunoreactivity.

patients demonstrated elevated levels of serum alphafetoprotein, carcinoembryonic antigen and carbohydrate
antigen 19-9, but these do not appear to be clinically useful[7]. The majority of cases reported tumors with benign
pathology features, except for one case with an endodermal sinus tumor[4], and two cases that did not provide
described pathology report details[2,3]. All patients underwent surgical resection, and two patients received chemotherapy[2,4], with only one incidence of recurrence[2]. Since
a definitive diagnosis is only achieved following histologic
examination of the cyst, surgical resection remains the
primary treatment with an excellent prognosis[7]. In conclusion, this is the first reported asymptomatic case, to
our knowledge, of hepatoduodenal ligament teratoma,

Figure 3 Tumor appearance. The resected heterogeneous lesion was composed of fat tissue, calcifications and hair.

or in structures such as teeth or bones, CT is generally
the most helpful imaging modality for diagnosis[7].
An extensive review of the literature identified nine
reported cases of hepatoduodenal teratoma[2-10]. Six of
the described cases were in children[2-5,8,10], and the oldest
patient identified was 38 years old at the time of diagnosis[7]. A small gender difference is evident, as the lesions
were more often described in women[5,6,9,10]. Clinical manifestations were variable, including jaundice[2,4,10], portal hypertension[3,6] and a palpable abdominal mass[7,8,10]. Some

WCCR|www.wjgnet.com

1058

February 8, 2015|Second Edition|

Jeismann VB et al . Hepatoduodenal ligament teratoma as abdominal incidentaloma
surgical findings are well documented.

indicating that teratomas should not be ruled out in cases
of abdominal incidentaloma.
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Gastric conduit perforation
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Core tip: We report a patient with a spontaneous perforation of an ulcer in the gastric conduit of a patient who had
surgery for carcinoma of the gastroesophageal junction.
He responded to conservative management with continuous decompression of the conduit with Ryle’s tube aspiration, proton pump inhibitors and enteral nutrition through
a feeding jejunostomy for 4 wk. Periodic endoscopic surveillance should be considered as gastric conduits are at a
higher risk of ulcer formation than a normal stomach and
management of a perforated gastric conduit ulcer should
be individualized.
Original sources: Patil N, Kaushal A, Jain A, Saluja SS, Mishra
PK. Gastric conduit perforation. World J Clin Cases 2014; 2(8):
398-401 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v2/i8/398.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i8.398

Abstract
As patients with carcinoma of the esophagus live longer, complications associated with the use of a gastric
conduit are increasing. Ulcers form in the gastric conduit in 6.6% to 19.4% of patients. There are a few
reports of perforation of a gastric conduit in the English
literature. Almost all of these were associated with serious complications. We report a patient who developed
a tension pneumothorax consequent to spontaneous
perforation of an ulcer in the gastric conduit 7 years after the index surgery in a patient with carcinoma of the
gastroesophageal junction. He responded well to conservative management. Complications related to a gastric conduit can be because of multiple factors. Periodic
endoscopic surveillance of gastric conduits should be
considered as these are at a higher risk of ulcer formation than a normal stomach. Long term treatment with
proton pump inhibitors may decrease complications.
There are no guidelines for the treatment of a perforated gastric conduit ulcer and the management should
be individualized.

INTRODUCTION
The stomach is preferred as the conduit after esophageal
resection. Complications following gastric conduits are
being reported more often as patients with carcinoma of
the esophagus are living longer after resection. The incidence of an ulcer occurring in a gastric conduit is reported to be between 6.6% and 19.4%[1,2]. Perforation of a
gastric conduit ulcer, although rare, may be catastrophic.
The ulceration in a gastric conduit is often due to tumor
recurrence. However, it may be due to other causes too.
We report a patient with spontaneous perforation of a
gastric conduit ulcer into the right pleural cavity that was
successfully managed conservatively.

CASE REPORT
A 50-year-old man underwent a transhiatal esophagec-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Ulcer

Figure 1 Endoscopic view of gastric conduit ulcer.

Figure 3 Oral Gastrografin study showing leak of contrast from the medial aspect of upper part of the conduit (arrow).

Figure 2 Chest X-ray showing right sided tension pneumothorax with mediastinal shift.

Figure 4 Repeat study after 4 wk shows no evidence of contrast leak.

tomy and stapled cervical esophagogastric anastomosis
without pyloromyotomy for carcinoma of the gastroesophageal junction in 2005. He had a minor anastomotic
leak in the immediate postoperative period which was
managed conservatively. The histology revealed a well
differentiated adenocarcinoma of the gastroesophageal
junction, infiltrating the adventitia. The resected margins
were free of tumor and metastasis was seen in one of
six lymph nodes. He did not receive any adjuvant treatment. In January 2006 he presented with dysphagia. A
barium swallow revealed a stricture at the anastomotic
site and an endoscopic biopsy did not show any local
recurrence. The stricture was dilated with Savary-Gilliard
dilators (Wilson Cook) up to 14 mm in two sessions and
the patient became euphagic. He remained asymptomatic
until June 2012 when he started complaining of pain
in the neck and epigastric region. Endoscopy showed a
large ulcer in the gastric conduit just below the anastomotic site. A biopsy from the ulcer did not reveal any
malignancy (Figure 1). He was started on proton pump
inhibitors (PPI) and Helicobacter pylori (H. pylori) eradication therapy. In July 2012, he had sudden onset of difficulty breathing and pain in the right side of the chest.
At the time of presentation to our hospital the patient
was hemodynamically stable. His hemoglobin was 13
g/dl, total leukocyte count of 16000 per cumm, and the
blood urea and serum creatinine was 45 mg/dl and 1.2
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mg/dL, respectively. The chest X-ray showed a tension
pneumothorax on the right side with mediastinal shift to
the left (Figure 2). The week before the patient had taken
non-steroidal anti-inflammatory drugs for pain. A liter of
purulent fluid with gastric contents was drained from the
right hemithorax after insertion of an intercostal drainage
(ICD) tube and his respiratory distress subsided. An oral
Gastrografin study revealed a leak from the proximal part
of the gastric conduit into the right hemithorax (Figure
3). A feeding jejunostomy was done because of the poor
nutritional status of the patient. He was managed conservatively with continuous decompression of the gastric
conduit using a Ryle’s tube (Romsins), antibiotics, PPIs,
enteral nutrition through the feeding jejunostomy, serial
chest X-rays and monitoring the ICD output. A follow
up oral Gastrografin study at 4 wk revealed no evidence
of any contrast leak from the gastric conduit (Figure 4).
He was then allowed oral nutrition which he tolerated.
There was no change in the nature and amount of the
ICD fluid output. The ICD tube was subsequently removed and chest X-ray did not show any pleural effusion
or pneumothorax. He is doing well with no symptoms at
the 6 mo follow up. We did not manage this patient with
insertion of an endoscopic stent as the leak was from the
proximal part of the gastric conduit and the stent would
have impinged on the cricopharynx. Stent migration was
also likely because of the large diameter of the gastric
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ulcer by PPIs has been reported[1]. This could prevent
potentially lethal complications associated with it.
While complications in the gastric conduit are being
reported increasingly, there are no guidelines for the treatment of a perforated gastric conduit ulcer. These patients
are usually sick and may not tolerate major surgery. The
conservative management protocol cited above resulted
in a good outcome in our case, showing that surgery is
not always required and the management should be individualized. Avoidance of analgesics and periodic surveillance of the conduit may prevent complications.

conduit.

DISCUSSION
Increasing use of the stomach as a conduit has led to increasing reports of peptic ulcers in the conduit. In a prospective study of annual endoscopic evaluations in 114
patients who underwent gastric tube reconstruction after
esophagectomy, 47% of patients had secondary gastric
tube diseases, including gastritis [35.1% (40/114)], benign
gastric tumors [10.5% (12/114)], gastric ulcers [6.1%
(7/114)] and gastric adenocarcinoma [3.5% (4/114)][1].
Gastric tubes are reported to be at a higher risk of developing an ulcer than the normal stomach. The cause of a
gastric conduit ulcer remains controversial. Several mechanisms have been postulated for the formation of gastric
conduit ulcers, including normalization of the intraluminal pH profile over time, H. pylori infection (especially in
patients with a history of peptic ulcer before surgery),
delayed gastric emptying as a result of vagal denervation,
bile reflux, ischemia due to mobilization of the gastric
conduit, radiation, use of non-absorbable sutures and intake of non-steroidal anti-inflammatory drugs (NSAIDs),
aspirin or steroids[3]. Most ulcers develop within 20 cm
of the esophagogastric anastomosis, as in our patient, because the microcirculation is most disturbed in the upper
part of the conduit[2]. The time for development of these
ulcers has varied widely, from one month to as long as
150 mo.
Peptic ulcer of the gastric conduit can present with
anemia, retrosternal or epigastric pain, fullness after
eating or dysphagia[3]. It could be asymptomatic and
vagotomy may be one of the reasons for the absence
of pain[4]. A gastric conduit ulcer often causes serious
complications, such as bleeding and perforation[5]. It may
penetrate into any adjacent organ (left ventricular or atrial wall, thoracic aorta and other major vessels) or cavity,
including the right pleural cavity, bronchi and pericardial
cavity[5].
Only a few cases of gastric conduit perforation have
been reported in the English literature and almost all of
them had serious complications. More than half the patients were treated conservatively and all of them died[5].
All patients whose conduit ulcer perforated into the tracheobronchial tree or cardiovascular system died. Only
patients with perforation into the sternum and thoracic
cavity survived. Patients who had a gastric conduit perforation in the thoracic cavity underwent either primary
closure of the perforated ulcer or resection of the ulcer
followed by an interrupted closure buttressed with a
pleural patch. Both these procedures are associated with
high leak rates and mortality. In our case, the patient responded to conservative treatment, although we cannot
recommend this for all cases.
Endoscopic surveillance should be done at least once
every 6 mo as gastric conduits are at a higher risk of ulcer
formation than a normal stomach and many such ulcers
tend to be asymptomatic. Successful healing of a gastric
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Case characteristics

The patient presented with sudden onset chest pain and difficulty breathing.

Clinical diagnosis

On clinical examination, decreased breath sounds in the right hemithorax with
hyper resonant note on percussion.

Differential diagnosis

Differential diagnoses were pneumothorax secondary to spontaneous rupture
of pulmonary bullae, acute myocardial infarction and recurrence of disease.

Laboratory diagnosis

Laboratory investigations were inconclusive.

Imaging diagnosis

On imaging, chest X-ray revealed right sided tension pneumothorax with mediastinal shift to left, gastric contents on insertion of intercostal drainage tube and
oral Gastrografin study showed leak from the gastric conduit.

Pathological diagnosis

Previous endoscopy showed a large ulcer in the proximal part of gastric conduit, biopsy was consistent with peptic ulcer and also ruled out any recurrence.

Treatment

He was treated conservatively with continuous decompression of the conduit
through Ryle’s tube aspiration, proton pump inhibitors and enteral nutrition
through feeding jejunostomy for 4 wk.

Experiences and lessons

The possibility that ulceration in the gastric conduit may be due to causes other
than tumor recurrence deserves greater recognition. Periodic endoscopic surveillance should be considered as gastric conduits are at a higher risk of ulcer
formation than a normal stomach.

Peer review

This is a rare morbid complication of gastric conduit which responded to
conservative management. However, a firm conclusion cannot be drawn on
the management guidelines of perforated gastric conduit ulcer and treatment
should be individualized.
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picture, at no point was the presence of a giant bezoar
at gastric level suspected, specifically a trichobezoar.
The emergency abdominal and pelvic ultrasound revealed only unspecific signs of perforated hollow viscus.
Diagnosis was therefore made intraoperatively. A complete gastric trichobezoar was found with gastric perforation and secondary peritonitis. The peritoneal fluid
culture revealed Candida glabrata .
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Bezoar; Postpartum period; Acute abdomen
Core tip: This case report describes the presentation
of a gastric trichobezoar as an acute abdomen in puerperal woman with a detailed clinical description and
images. The discussion provides an extensive analysis
on the various types of treatments that exist today and
their results, as well as evaluating its association with
specific psychiatric diseases, and the finding of Candida
infection in the patient evolution.
Original sources: Losada Morales H, Huenchullán Catalán C,
Arriagada Demetrio R, Espinoza Rivas M, Castagnoli Parraguez
N, Alanis Alvarez M. Gastric trichobezoar associated with perforated peptic ulcer and Candida glabrata infection. World J Clin
Cases 2014; 2(12): 918-923 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i12/918.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i12.918

Abstract
Bezoars are accumulations of human or plant fiber
located in the gastrointestinal tract of both humans
and animals. Patients remain asymptomatic for several
years, and the symptoms develop as these accumulations increase in size to the point of obstruction or perforation. We report the case of a 21-year-old patient at
10 d postpartum, who presented with acute abdomen
associated with sepsis. Given the urgency of the clinical
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INTRODUCTION
The trichobezoar is a rare medical condition composed
of a mass of hair in the proximal gastrointestinal tract,
which can cause obstruction, and almost exclusively affects young women[1,2]. Its prevalence ranges from 0.06%
to 4% in the general population[3]. It is considered a re-
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Figure 1 Abdominal ultrasound at epigastric level shows moderate amount
of free fluid (yellow arrow) and reverberation artifact immediately under the
abdominal wall compatible with intraperitoneal free air (red arrow).

Figure 2 At pelvic level, enlarged uterus is observed associated with free
fluid, which presents echogenic material within suggestive of pus (white
arrow).

sult of trichotillomania, a psychiatric disorder linked to
compulsively removing hair from the head and body in
general[4]. When hair is ingested, it resists digestion and
peristalsis, which is why it accumulates in the folds of the
gastric mucosa. Mostly it remains confined to this level;
but on some occasions it passes the pylorus, reaching the
jejunum, ileum and even the colon. This condition was
described for the first time by Vaughan et al[5] in 1968,
and was called Rapunzel syndrome. The aim of this work
is to report the clinical case of a patient with acute abdomen involving perforated hollow viscus associated with
sepsis during the post-Cesarean period, who presented
with a giant trichobezoar intraoperatively, and to review
the clinical presentation, study through imaging, risk factors, complications and treatment.

K/uL; erythrosedimentation rate: 41 mm/h; C-reactive
protein: 502 mg/L; creatinine: 1.52 mg/dL; uremia: 64
mg/dL; prothrombin percentage/thromboplastin time:
55.7%/42.1 s; INR: 1.3; sodium: 134 mmol/L; potassium: 5.5 mmol/L; chlorine: 105 mmol/L. The abdominalpelvic ultrasound taken in the emergency room revealed a
moderate amount of free fluid and pneumoperitoneum;
the uterus was enlarged due to purulent fluid at the bottom of the Pouch of Douglas (Figures 1 and 2). The
patient was admitted to the ICU with diagnoses of: (1)
Acute abdomen; (2) Systemic inflammatory response
syndrome (SIRS); (3) Early postpartum 10th day Cesarean
section; and (4) Acute renal dysfunction.
Support began with conservative therapy: zero
regimen, oxygen therapy and resuscitation with fluids.
Follow-up tests 3 h later: hematocrit: 23.5; leukocytes:
10500; platelets: 735000. The patient received antibiotic
prophylaxis (2 g ceftriaxone and 500 mg metronidazole)
and a transfusion of 2 UI of deep frozen fresh plasma.
Through imaging, the patient was considered to be in
post-Cesarean period with acute abdomen, abdominal
sepsis and possible perforated hollow viscus. An exploratory laparotomy was performed, which found purulent
fluid in 4 quadrants, a left subphrenic abscess, cecal appendix with the end phlegmonous and ulcerated, two
perforated gastric ulcers, one in the anterior wall and
another in the posterior wall, with a collection of gastric
fluid in the omental bursa, and complete gastric trichobezoar involving the stomach and duodenum (weight:
1090 g) (Figure 3). The technique used was an anterior
gastrotomy and bezoar extraction (Figures 4-6), closing
the wound, including the ulcer, with a running stitch of
3-0 polydioxanone, single-layer suture and running stitch
with 2-0 silk. Closing the ulcer in the posterior wall was
done with 3-0 polydioxanone and an omental patch, fixing it with 3-0 silk.
The patient evolved favorably in the early postoperative phase, but at 3 d she began with a fever up to
38.9 ℃, for which empirical antibiotic treatment was introduced. She remained hospitalized 25 d and in total and
four days in intensive care unit. Peritoneal fluid culture

CASE REPORT
Patient, 21 years of age, female, with a history of insulin
resistance with no current pharmacological treatment.
She came to the emergency room of the Clínica Alemana
Temuco, Chile ten days after an uneventful Cesarean section, referred from the hospital in Angol due to acute
pain in her left side with 24 h of evolution, colicky in
nature and with an intensity of 10/10 on the pain scale,
without radiation, associated with sweating and involvement of her general state. In the initial evaluation, she
was described as endomorph (BMI: 26), with altered vital
signs in the range of systemic inflammatory response
syndrome: blood pressure 124/80 mmHg; mean blood
pressure 87 mmHg; heart rate 150 beats per minute in
sinus rhythm; temperature 36 ℃ ; respiratory rate 21
breaths per minute; oxygen saturation 98% with 3 L/min
of oxygen via nasal prongs. On physical examination
she was alert, focused and responsive (Glasgow Scale:
15 points), pale in skin and mucosa, vesicular murmur
reduced in both lung fields, and abdomen distended with
no sounds, yielding to the touch with diffuse tenderness with signs of peritoneal irritation. The laboratory
examinations on admittance were as follows: hematocrit
34.7%; leukocyte count: 16100 K/uL; platelets: 984000
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Figure 3 Trichobezoar extracted weighing 1.09 kg.

Figure 5 Gastric opening for extraction of trichobezoar.

Figure 4 Finding of hair through perforated ulcer.

Figure 6 Trichobezoar mass taking the shape of the stomach and part of
the duodenum.

was positive for Candida Glabrata; therefore, infectology
assessed the case and decided to initiate anti-fungal drugs
due to the presentation in the case of a hollow viscus
rupture in conjunction with a bezoar. During hospitalization a psychiatric evaluation, during an interview of the
patient and her mother, revealed that she had exhibited
trichotillomania and trichophagia daily since the age of
12. The behavior decreased during pregnancy, and she
was therefore diagnosed with moderate anxiety disorder with trichotillomania and inactive trichophagia. The
methylene blue test was negative on the seventh postoperative day. Antibiotic therapy with ertapenem in addition
to caspofungin was completed after two weeks. Evolution
was good, with a good response, so discharge was given,
completing oral anti-fungal treatment with voriconazole
for three weeks.

Bezoars are described as occurring in 1% of the
population, associated mainly with gastric disorders such
as hypomotility, hyposecretion with hypochlorhydria, and
a history of resection[10]. In one retrospective study, 87
cases of intestinal bezoars were presented, in which diagnosis was made using the clinical history plus an endoscopy. The results included the presence of a prior surgery
in 76 of the cases. In 3% of the cases, the most widely
used technique was the bilateral truncal vagotomy with
a pyloroplasty (75.8%). Other factors to consider would
be an excess of plant fiber ingestion in 39.5%, and alterations in teething and chewing in 24%[11].
In our case it was more important specifically to
investigate the presence of trichotillomania, a disorder
listed in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders, in the section on Obsessive-Compulsive and Related Disorders[12]. Although
its prevalence and comorbidity have not been clearly
determined, different series of cases describe from 5%
to 30% of patients with trichotillomania as having associated trichophagia[13-15], while 1% to 37.5% of these will
develop a trichobezoar[13,15-17].
The clinical presentation generally occurs with symptoms and signs of acute abdomen and intestinal obstruction. This includes abdominal pain, nausea, bilious vomiting, hematemesis, anorexia, early satiety, weakness, weight
loss and an abdominal mass[18-20]. Associated systemic

DISCUSSION
A bezoar is defined as a mass of ingested foreign material accumulated in the digestive tract. It means “protection against poison” or antidote, given its use for curative
purposes and even superstitions associated with good
luck[6,7]. The first recorded case was in 1779, when Baudamant described the presentation in a woman[8]. Bezoars
are classified into 5 groups according to the substance
that comprises it: phytobezoar, pharmaco-bezoar, trichobezoar, lactobezoar and foreign body bezoar[9].
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complications include anemia, due either to nutritional
deficit or gastrointestinal bleeding, and gastric ulcers have
been documented in cases of gastric bezoars[21]. Imaging, such as ultrasound, can be useful in the detection of
an abdominal mass, although computed tomography is
more precise in assessing the characteristics of a bezoar
and will allow the additional identification of bezoars in
other places in the gastrointestinal tract. The diagnosis is
established by endoscopy[2,18,22], and sometimes this can
be effective as a treatment as we will analyze later.
In terms of surgical approach, this is where most of
the debate lies with respect to management. Laparotomy,
laparoscopy, endoscopic removal and even chemical dissolution in the case of phytobezoars have all been proposed. The choice is made on the basis of the size and
composition of the bezoar[6,23].
The endoscopic removal of a trichobezoar has not
been standardized, and a variety of techniques have been
described in the literature, among which the following
have been emphasized: fragmentation and removal with
forceps, polypectomy snare, hydrolysis, neodymiumdoped yttrium aluminum garnet laser, mechanical lithotripsy, electrohydraulic lithotripsy or extracorporeal shock
wave lithotripsy[9,24-27]. The first report of the successful
endoscopic removal of a trichobezoar was for one that
weighed 55 g[28]. An analysis of case reports where endoscopy was used as a first approach revealed a success rate
of only 5%[29]. The difficulties of this technique are due
to an unsuccessful fragmentation that might be explained
by the size trichobezoars can reach, as well as by the density and hardness of the formed mass[30,31]. The repeated
introduction of the endoscopy to achieve removal of all
the fragments can cause esophagitis, pressure ulcers and
even esophageal perforation[32]. Even in cases like ours
of large trichobezoars, the attempt at fragmentation may
allow the bezoars to migrate beyond they pylorus and
cause an intestinal obstruction. The search for satellites
in the intestine is not optimal with endoscopy, and their
removal is impossible. Thus the role of endoscopy has
advanced more towards diagnostic management than
treatment. It allows us to differentiate, in the context of
a gastric mass of an unknown nature, between a trichobezoar and foreign bodies that can be extracted or fragmented via endoscopy[33].
As far as surgical removal is concerned, it is important to differentiate between the classic and the laparoscopic approaches. The first report of a successful
result of laparoscopy for a trichobezoar was published
in 1998 regarding a 7-year-old girl[21]. To date the case
reports endorsing this technique have been few, mainly
in the pediatric population, limited mainly by the size and
the presence of satellites in the intestine[29,30,32,34-37]. The
combination of techniques has been used, implementing
fragmentation laparoscopically and removal endoscopically[38]. The advantages of laparoscopy as it relates to a
trichobezoar are a lower rate of postoperative complications, a reduced hospital stay, and a better cosmetic result.
The disadvantages are a longer operating time, greater
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complexity in the review of the intestine in search of
satellites, and the risk of contaminating the abdominal
cavity with hair fragments[39].
The laparotomy has been successful in most cases:
over 100 cases of successful results with this technique
have been described[40]. Complications with this technique
are described in 12% of the cases[40], and these include
intestinal perforation during removal of the trichobezoar[41,42], infection of the surgical wound[43], pneumonia,
and paralytic ileum[44].
Another interesting point to analyze in our case is the
Candida Glabrata infection. One study reported on the
cases presented for one year with a diagnosis of peritonitis due to a perforated peptic ulcer. There were 62 cases in
all, of which 23 (37.09%) had peritoneal fluid cultures that
tested positive for Candida, ten (16.12%) for isolated bacteria and the rest were negative. That analysis concluded
there were no significant risk factors for developing the
different species. In addition, they marked an important
prognostic factor with an up to 21.7% likelihood of mortality for the case of Candida peritonitis, compared to the
results for bacterial peritonitis and negative cultures, which
were 0% and 3.4% respectively. The specific case of Candida Glabrata peritonitis was second in frequency (13.04%)
in this series, surpassed by Candida Albicans peritonitis with
78.26%[45]. Other reports associate the gastric mycotic
infection as a factor related to gastric perforation[46]. This
point emphasizes the importance of taking a peritoneal
fluid culture in patients with secondary peritonitis.
After the anti-fungal treatment, the patient in our
report presented a good clinical evolution and was discharged with no associated morbidity.
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Pancreaticoduodenectomy following total gastrectomy: A
case report and literature review
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limb (15 cm in length). We therefore performed receliotomy in which the hepaticojejunostomy was disconnected and reconstructed using a new Y limb 40-cm
in length constructed in a double Roux-en-Y fashion.
The refractory cholangitis resolved immediately after
the receliotomy and did not recur. Review of the literature revealed the lack of any current consensus for
a standard procedure for reconstruction following PD
in patients who had previously undergone TG. This issue warrants further attention, particularly given the
expected future increase in the number of PDs in patients with a history of gastric cancer.
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Core tip: We present a case of afferent loop syndrome
occurring after pancreaticoduodenectomy (PD) in a patient who had previously undergone total gastrectomy,
and review the English-language literature concerning
reconstruction procedures following PD in patients who
had undergone total gastrectomy (TG). Review of the
literature revealed the lack of any current consensus
for a standard procedure for reconstruction following
PD in patients who had previously undergone TG. This
issue warrants further attention, particularly given the
expected future increase in the number of PDs in patients with a history of gastric cancer.

Abstract
We present a case of afferent loop syndrome (ALS)
occurring after pancreaticoduodenectomy (PD) in a
patient who had previously undergone total gastrectomy (TG), and review the English-language literature
concerning reconstruction procedures following PD in
patients who had undergone TG. The patient was a
69-year-old man who had undergone TG reconstruction
by a Roux-en-Y method at age 58 years. The patient
underwent PD for pancreas head adenocarcinoma. A
jejunal limb previously made at the prior TG was used
for pancreaticojejunostomy and hepaticojejunostomy.
Despite normal patency of the hepaticojejunostomy, he
suffered from repeated postoperative cholangitis which
was brought on by ALS due to shortness of the jejunal
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INTRODUCTION
There is no general consensus regarding the method
of reconstruction following pancreaticoduodenectomy
(PD) in patients who have undergone total gastrectomy
(TG). Here, we present a case of afferent loop syndrome
(ALS) occurring after PD in a patient who previously
underwent TG. The ALS was considered to be due to
shortness of the jejunal limb used for hepatico- and
pancreatico-jejunostomy and was resolved by revision of
the hepaticojejunostomy using a newly-made jejunal limb
with sufficient length. In this paper, we detail the postoperative course of this patient, and review the Englishlanguage literature concerning methods of reconstruction following PD in patients who have undergone TG.

Figure 1 Hepaticojejunostomy was performed using the same previous
afferent loop after total gastrectomy. The afferent loop was only 15-20 cm
long.

CASE REPORT
The patient was a 69-year-old man who had undergone
TG for gastric cancer which was reconstructed by the
Roux-en-Y method at the age of 58. The patient underwent PD for adenocarcinoma of the pancreas head. The
surgery was uneventful. We used the jejunal limb made
at the previous TG for pancreaticojejunostomy and hepaticojejunostomy. As a result, the length of the afferent
loop was only 15-20 cm (Figure 1).
Although the immediate postoperative course was
uneventful, the patient suffered from repeated episodes
of cholangitis from 14 d after surgery. This was in spite
of normal patency of the hepaticojejunostomy, as confirmed by cholangiography via an external biliary stent
tube. Based on the findings of an upper gastrointestinal
study, which revealed reflux of contrast medium into the
biliary tree through the hepaticojejunostomy, ALS was
diagnosed. Because the ALS was considered to be due to
shortness of the jejunal limb, we performed receliotomy,
in which the hepaticojejunostomy was disconnected
and reconstructed using a new Y limb 40-cm in length
in a double Roux-en-Y fashion 6 wk after the previous
surgery (Figure 2). Following receliotomy, no further episodes of cholangitis were observed. The patient was discharged from hospital 4 wk after the receliotomy and remains well without symptoms at 6 mo after receliotomy.

Figure 2 Receliotomy was performed where the hepaticojejunostomy was
disconnected and reconstructed using a new Y limb 40 cm in length and a
double Roux-en-Y technique.

in all six cases. The reconstruction method used following TG was Roux-en-Y in five cases and Billroth Ⅱ in
one. The interval between TG and PD ranged from 15
to 132 mo, with a median of 56 mo. PD was performed
for pancreatic adenocarcinoma in four cases, pancreatic
gastrinoma in one, and distal bile duct carcinoma in one.
Of these six, a jejunal limb already constructed in the
previous TG was used for pancreatic and biliary reconstruction in three cases (including our own case). In the
other three cases, a newly-made jejunal limb was used
for pancreatic and biliary reconstruction in a Roux-en-Y
fashion. ALS was observed in two of the three cases in
which a jejunal limb made in a previous TG was used for
pancreatic and biliary reconstruction.

Review of the English-language literature
A PubMed search on July 2013 for articles published
since 1965 with the key words “pancreaticoduodenectomy” and “following total gastrectomy” yielded 18 articles
in the English-language literature. These publications
were all reviewed. Only four papers describing five cases
of PD following TG were found, which together with
our present case results in a total of six reported cases[1-5]
(Table 1). Previous TG was performed for gastric cancer
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DISCUSSION
Pancreaticoduodenectomy in patients with a history of
major abdominal surgery is a challenging task. Notably,
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Table 1 List of patients who underwent pancreaticoduodenectomy after total gastrectomy
No.

Gastrectomy

Pancreaticoduodenectomy

Age

Indication

Type of
Gastrectomy

Anastomosis Age

1

65

Gastric cancer

Total

Roux-en-Y

2

45

Gastric ulcer

Total

3

61

Gastric cancer

4
5

64
58

6

36

Ref.

Interval
(mo)

Indication

Reconstruction Operative Complication
time (min)

69

43

Pancreatic cancer

Roux-en-Y2

509

Roux-en-Y

46

15

Pancreatic Gastrinoma

503

Total1

Roux-en-Y

71

120

Pancreatic cancer

Gastric cancer
Gastric cancer

Total
Total

Roux-en-Y
Roux-en-Y

68
69

48
124

Bile duct cancer
Pancreatic cancer

NewRoux-en-Y
NewRoux-en-Y
Roux-en-Y2
Roux-en-Y2

Gastric cancer

Total

Billroth-Ⅱ

56

56

Pancreatic cancer

NewRoux-en-Y

N/A
445
568
672

Afferent loop
syndrome
None

[1]
[2]

Pancreatic
[3]
fistula
None
[4]
Afferent loop Our case
syndrome
None
[5]

1

Total gastrectomy, distal pancreatectomy, and splenectomy; 2Previous afferent loop. N/A: Not available.

PD in patients with previous TG is difficult, and can be
limited by adhesions and anatomical complexity around
the pancreas subsequent to the previous TG procedure.
In our patient, we performed PD with resection of the
duodenal part of a previous afferent loop, and used the
remaining part of the afferent loop for pancreatico- and
hepaticojejunostomy. We applied this procedure to reduce
the number of intestinal anastomoses. As a result, however, the jejunal limb used was markedly short, resulting
in the development of refractory cholangitis due to ALS.
There is no consensus regarding the standard procedure for reconstruction following PD for patients with
previous TG. Furthermore, our patient was seriously
affected by a resultant mistake in choosing a reconstruction procedure following PD. We therefore conducted a
review of the literature, with a focus on reconstruction
procedures following PD in patents who had previously
undergone TG. This review demonstrated that it is difficult to state that usage of a jejunal limb previously made
at a prior TG should be avoided, as only a few cases of
PD in patients with previous TG have been reported, although ALS, which is reportedly rare after PD[2], was observed in two of three cases where an already-made jejunal limb was used for pancreatic and biliary reconstruction. In contrast, ALS was not observed in any of the
other three cases in which a jejunal limb for reconstruction was newly made. Furthermore, ALS in our patient
was remedied by receliotomy, in which the hepaticojejunostomy was disconnected and reconstructed using a
new Y limb 40-cm in length, which was constructed in
a double Roux-en-Y fashion. We therefore consider that
jejunal limbs should be reconstructed following PD in
patients with previous TG in which the jejunal limb is
markedly short.
Because the outcomes of treatment for gastric cancer,
for which gastrectomy is most commonly performed,
have improved, the number of PD procedures in patients
with previous gastrectomy is expected to increase[6,7]. We
hope that high-volume centres will conduct studies of
sufficient size to allow the establishment of a standard
reconstruction procedure for this condition.

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

Although the early postoperative course was uneventful, the patient suffered
from repeated episodes of cholangitis from 14 d after surgery.

Clinical diagnosis

A case of afferent loop syndrome (ALS) occurring after pancreaticoduodenectomy (PD) in a patient who had previously undergone total gastrectomy (TG).

Imaging diagnosis

Based on the findings of an upper gastrointestinal study, which revealed reflux
of contrast medium into the biliary tree through the hepaticojejunostomy, ALS
was diagnosed.

Treatment

Because ALS was considered to be due to shortness of the jejunal limb, we
performed receliotomy, in which the hepaticojejunostomy was disconnected
and reconstructed using a new Y limb 40 cm in length in a double Roux-en-Y
fashion 6 wk after the previous surgery.

Related reports

Only four papers describing five cases of pancreaticoduodenectomy following
total gastrectomy were found, which together with the present case results in a
total of six reported cases.

Experiences and lessons

This study demonstrates that jejunal limbs should be reconstructed following
PD in patients with previous TG in which the jejunal limb is markedly short.

Peer review

The high-volume centres will conduct studies of sufficient size to allow the establishment of a standard reconstruction procedure for PD following TG.
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GASTROINTESTINAL DISEASES

Helicobacter heilmannii sensu stricto-related gastric ulcers:
A case report
Takehisa Matsumoto, Masatomo Kawakubo, Taiji Akamatsu, Naohiko Koide, Naoko Ogiwara, Seiko Kubota,
Mitsutoshi Sugano, Yoshiyuki Kawakami, Tsutomu Katsuyama, Hiroyoshi Ota
without corpus atrophy. Urea breath test and H. pylori
culture were negative, but Giemsa staining of biopsies
revealed tightly coiled bacteria that immunostained with
anti-H. pylori antibody. Sequencing of SH9 16S rRNA
and the partial urease A and B subunit genes showed
that the former sequence had highest similarity (99%;
1302/1315 bp) to Helicobacter heilmannii (H. heilmannii ) sensu stricto (H. heilmannii s.s.) BC1 obtained from
a bobcat, while the latter sequence confirmed highest
similarity (98.3%; 1467/1493 bp) to H. heilmannii s.s.
HU2 obtained from a human. The patient was diagnosed with multiple gastric ulcers associated with H.
heilmannii s.s. infection. After triple therapy (amoxicillin,
clarithromycin, and lansoprazole) with regimen for eradicating H. pylori , gastroscopy showed ulcer improvement and no H. heilmannii s.s. upon biopsy.
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gene; Non-Helicobacter pylori helicobacters
Core tip: Herein we report a case of Helicobacter heilmannii sensu stricto (H. heilmannii s.s.)-related gastric
ulcers. The organism was identified as H. heilmannii s.s
which is a recently identified species of the former “H.
heilmannii ” type 2 group by transmission electron mi-

croscopy, 16S rRNA gene and the partial urease gene
sequences. After triple therapy with regimen for eradicating Helicobacter pylori , gastroscopy showed ulcer
improvement and no H. heilmannii s.s. upon biopsy.

Abstract
A spiral bacterium (SH9), morphologically different from

Original sources: Matsumoto T, Kawakubo M, Akamatsu
T, Koide N, Ogiwara N, Kubota S, Sugano M, Kawakami Y,
Katsuyama T, Ota H. Helicobacter heilmannii sensu strictorelated gastric ulcers: A case report. World J Gastroenterol 2014;
20(12): 3376-3382 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i12/3376.htm DOI: http://dx.doi.

Helicobacter pylori (H. pylori ), was found in a 62-year-

old woman’s gastric mucosa. Gastroscopic examination
revealed multiple gastric ulcers near the pyloric ring;
mapping gastric biopsy showed mild mononuclear infiltration with large lymphoid follicles in the antrum,
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INTRODUCTION
Helicobacter spp. have been isolated from an ever-expanding range of host species[1].
Although gastric non-Helicobacter pylori (H. pylori.)
helicobacters (NHPH)[2-5] are ubiquitous in animals, including primates, dogs, cats and pigs, their occurrence
in humans is rather low compared to the occurrence of
H. pylori. NHPH infection in human gastric mucosa has
been suggested to occur through zoonotic transmission[6]. Sequence analysis of 16S rRNA genes detected in
NHPH-positive gastric biopsies revealed the presence of
2 sequence types. This has led to the sub-classification of
gastric NHPH as “Helicobacter heilmannii (H. heilmannii)”
type 1 and “H. heilmannii” type 2. “H. heilmannii” type 1 is
identical to Helicobacter suis, which colonizes the stomachs
of pigs[7]. “H. heilmannii” type 2 represents a group of
species, including Helicobacter felis, Helicobacter bizzozeronii,
Helicobacter salomonis, and the previously named “Candidatus
H. heilmannii” or “H. heilmannii”[8].
Furthermore, to avoid confusion with the name H.
heilmannii, Haesebrouck et al[9] have proposed that H.
heilmannii sensu lato (H. heilmannii s.l.) be used to refer to
the whole group of non-H. pylori helicobacters detected
in the human or animal stomach, for instance, when only
histopathology, electron microscopy, or crude taxonomic
data are available. The name H. heilmannii sensu stricto
(H. heilmannii s.s.) or other species names should be used
whenever bacteria are really identified to the species level.
In line with this concept, Smet et al[10] reported the
successful isolation of H. heilmannii s.s. (formerly “Candidatus H. heilmannii”) from the gastric mucosa of cats.
The bacterium was commonly found in feline rather than
canine hosts, and sequence analysis of the urease gene of
the bacterium showed high similarity to that of the originally named “Candidatus H. heilmannii”[10,11].
To date, few studies have identified gastric NHPH to
the species level by genetic analysis[5,11-14]. Thus far, the
differences in the pathogenicity and eradication therapy
response between Helicobacter suis (H. suis) and H. heilmannii s.s. infection in humans have not been understood.
We describe here the case of a patient with multiple
gastric ulcers infected with H. heilmannii s.s., as defined in
a report by Smet et al[10].

Figure 1 Initial gastrointestinal endoscopy shows gastric ulcers in the
antrum.

A

Figure 2 Histological findings in non-Helicobacter pylori helicobacter
SH9 in gastric mucosa. The organisms are present in small groups in gastric
pits (A, B). The organisms display a tightly coiled spiral configuration and (B)
are positive for the anti-Helicobacter pylori (H. pylori) antibody. (A) HE, original
magnification, × 1000; (B) Immunostaining with anti-H. pylori antibody, original
magnification, × 1000.

her symptoms. Gastrointestinal endoscopic examination
after lansoprazole therapy revealed multiple gastric scars
near the pyloric ring. Gastric tissue biopsies were taken
from the scars and revealed the regenerative changes with
active inflammation and the presence of H. heilmannii s.l.
on hematoxylin and eosin (H and E) and Giemsa staining
in the mucus covering the gastric mucosa; these bacteria
were larger and more tightly coiled than H. pylori (Figure
2A). The spiral bacteria were immunostained with a rabbit polyclonal antibody against H. pylori (Dako, Carpinteria, CA) (Figure 2B); this antibody is generated using the
whole H. pylori bacterial extract as the antigen, and it exhibits
cross-reactivity with “Candidatus H. heilmannii”[15] and H.
suis[16]. The cross-reactivity of anti-H. pylori antibodies from
different sources with “Candidatus H. heilmannii”[17] and H.
suis[18] have been reported to be similar.
The patient was referred to our hospital for verification of the diagnosis of H. heilmannii s.l.. The patient’
s laboratory data were within the normal range. Serum
anti-H. pylori immunoglobulin G antibody, measured with
an enzyme-linked immunosorbent assay (ELISA) kit using the E plate test (Eiken Kagaku, Inc., Tokyo, Japan),
was 2.1 IU/mL (cut-off value: 10 U/mL ). The 13C-urea

CASE REPORT
A 62-year-old woman underwent gastrointestinal endoscopy because of the sudden onset of epigastralgia and
multiple gastric ulcers were found near the pyloric ring
(Figure 1). Gastric tissue biopsies were taken from the
ulcer edge and revealed regenerative changes with active inflammation. For the treatment of gastric ulcers,
lansoprazole (30 mg/d) was administered once daily to
the patient for 4 wk, which resulted in the resolution of
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biopsy specimens from the patient into the stomachs of
specific pathogen-free mice[20,21]. Transmission electron
microscopy of the mouse gastric mucosa colonized with
SH9 revealed that the bacteria showed 5-9 coils per cell
with flagella at each pole, and were 4-6 μm long and 1
μm wide, which is larger and more coiled than H. pylori
(Figure 5). In order to characterize SH9, the 16S rRNA
and urease genes were sequenced. Polymerase chain reaction (PCR) amplification of the 16S rRNA gene from
SH9-derived DNA isolated from the mouse was performed using 2 sets of primers: 79F (5’-GTGAGTAATGCATAGATGACATGCCC, originally designed in this
study) and H679R (5’-ATTCCACCTACCTCTCCCA),
and H279F (5’-CTATGACGGGTATCCGGC) and
1494R (5’-TACGGCTACCTTGTTACGAC) [22-24] The
urease gene was amplified by PCR using the primers
U430F (5’-GCKGAWTTGATGCAAGAAGG)[11] and
UH6R2 (5’-TTATCCAAGTGGTGGCACACC)[13] and
sequenced. The sequence obtained represented the partial 16S rRNA gene with a readable sequence of 1323 bp
(GenBank/EMBL/DDBJ accession no. AB778508) determined from the DNA. The closest match of the 16S
rRNA sequence with H. heilmannii s.s BC1 obtained from
a bobcat was obtained with 99% (1302/1315 bp) identity (GenBank/EMBL/DDBJ accession no. AF506772).
The urease gene from SH9 was amplified by PCR using
the primer U430F together with H6-R2. The sequencing represented the partial urease gene with a readable
sequence of 1493 bp (GenBank/EMBL/DDBJ accession no. AB778507). The comparatively high similarities
of the DNA sequence to that of H. heilmannii s.s HU2
(AF508012) obtained from a human, BC1 (AF507996),
ASB2 (HM625825) isolated from an European feline,
and ASB1 (HM625826) isolated from an European feline
were 98.3% (1467/1493 bp), 98.3% (1427/1451 bp),
90.5% (964/1065 bp), and 90.4% (958/1060 bp), respectively. The DNA sequences of the urease genes from
SH9 and from reference organisms were aligned using
GENETYX ver. 9 (GENETYX Corp., Tokyo, Japan),
and the resulting alignment was modified to remove regions containing gaps. A phylogenetic tree was constructed according to the neighbor-joining method[25,26] and
the Kimura model. The stabilities of the relationships
were assessed by bootstrap analysis comprising 1000 data
settings. Figure 6 demonstrates a phylogenetic tree constructed on the basis of urease gene analysis, and grouping of clusters as shown by O’Rourke et al[11]. The results
demonstrated high levels of homology with cluster B.

Figure 3 Gastrointestinal endoscopy after lansoprazole therapy shows
erosion and a slightly coarse granular appearance in the antrum.

breath test result (UBiT, Otsuka Pharmaceutical Co.,
Tokushima, Japan) was negative. The patient was not
administered any non-steroidal anti-inflammatory drugs.
The patient had 3 household cats.
Gastrointestinal endoscopy and mapping gastric biopsy according to the updated Sydney system[19] was performed in our hospital for the histological evaluation of
gastritis. In addition, antral biopsy specimens were taken
for the culture of H. pylori and for the inoculation of mice
by peroral administration of gastric mucosal homogenates.
On gastrointestinal endoscopic examination in our hospital, background gastric mucosa of the present patient
showed erosive and a slightly coarse appearance in the
antrum (Figure 3), and normal appearing mucosa, without
atrophy, in the corpus. Histopathological examination of
gastric biopsy specimens showed mild mononuclear infiltration with large lymphoid follicles, and without neutrophil infiltration and epithelial degeneration in the antrum
(Figure 4) and normal morphology in the corpus. Tightly
coiled spiral bacteria were identified in the antrum, but not
in the corpus, by histological examination; however, H.
pylori was not isolated by microbiological culture. Based on
these clinical, endoscopic, and histological findings, a diagnosis of multiple gastric ulcers associated with H. heilmannii
s.l. (designated as SH9) infection was made.
After confirmation of the H. heilmannii s.l. infection,
the patient was treated with 1-wk triple therapy consisting
of lansoprazole (30 mg/d), amoxicillin (1500 mg/d), and
clarithromycin (1200 mg/d) according to the standard
protocol for eradicating H. pylori infection. Twelve wks
after the cessation of treatment, gastrointestinal endoscopy showed gastric scars. Further, gastric biopsy mapping
showed smaller lymphoid follicles in a biopsy obtained
from the greater curvature of the antrum as well as the
normal appearance of the corpus, without the presence
of these organisms, as evaluated by histology and immunostaining with anti-H. pylori antibody. The patient
showed complete remission at the follow-up endoscopy
performed 7 years after the completion of eradication
therapy, and currently remains healthy.
An attempt was made to maintain and propagate
SH9 in vivo by inoculating homogenized whole-antral
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DISCUSSION
We investigated the H. heilmannii s.s., designated as SH9,
of human origin, both histologically and genetically by
analysis of the sequences of both the 16S rRNA and urease genes.
We were unable to detect H. pylori, but detected a
population of corkscrew-shaped organisms in gastric tissue biopsy samples taken from the marginal region of the
gastric ulcers and from the antrum. The organisms were
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Figure 4 Histological findings of the lesser curvature of gastric antrum from a SH9 (Helicobacter heilmannii sensu stricto)-infected patient after the administration of lansoprazole for the treatment of gastric ulcers. The gastric mucosa shows large lymphoid follicles with germinal centers without epithelial degeneration.

ground gastric mucosa of the patient showed chronic
gastritis with prominent lymphoid follicles without atrophy, although the mapping biopsy was performed after
administration of lansoprazole for the treatment of gastric ulcers. These findings are similar to those obtained in
previous studies of H. heilmannii s.l.[15,27-29]. The negative
antibody test and urea breath-test results of the present
patient were also consistent with previous results of H.
heilmannii s.l. infection[15]. The sensitivity of urea breathtest for detection of H. heilmannii s.l. was reported to be
low[30] and in this study, urea breath-test was negative. A
false-negative urea breath-test test may occur due to the
lower activity of H. heilmannii s.l. urease, as suggested by
previous studies[30-32].
The 16S rRNA gene sequence of SH9 exhibited
99.1% (1302/1314 bp) similarity to H. heilmannii s.s. BC1;
this was higher than that to H. suis. In the subsequent
comparison of the urease gene sequence, SH9 revealed
apparently higher levels of urease gene sequence similarities to H. heilmannii s.s. HU2 and H. heilmannii s.s. BC1.
In the phylogenetic analysis following sequencing of the
urease genes, SH9 was classified as belonging to Cluster B,
proposed by O’Rourke et al[11] (Figure 6). Consequently,
we identified SH9 as H. heilmannii s.s.. Interestingly, homologies to the urease gene sequences of H. heilmannii
s.s. ASB1 and ASB2 isolated from European felines were
approximately 90%. The slightly differences between the
urease genes of SH9 and the European isolates may suggest geographical differences.
H. heilmannii s.l. infection have been reported in
patients with acute[29] and chronic gastritis[15,27,28], duodenal ulcers[33], gastric mucosa-associated lymphoid tissue (MALT) lymphoma[15,27,34], or gastric carcinoma[35].
However, since identification at the species level of H.
heilmannii s.l. is often lacking, the pathogenicity of H. suis
and H. heilmannii s.s. has not been clear. H. suis infection
has, however, been reported to cause gastric MALT lymphoma in experimental animals[16,18,36]. In contrast to H.
suis, H. heilmannii s.s. infection in humans has rarely been
reported. Interestingly, Dieterich et al[12] reported multiple
H. heilmannii s.l. strains infection in a gastric ulcer patient
and in his 2 cats after partially analyzing the urease B
gene and suggested transmission of H. heilmannii s.l. from

A

2.0 μm

B

500 nm
Figure 5 Ultrastructure of SH9 (Helicobacter heilmannii s.s.) infected
mouse gastric mucosa. The organisms showing tightly coiled spiral configuration (A) with flagella (B) are positioned on the apical surface of the surface
mucous cells.

found in the mucous gel or on the surface of mucous
cells without adhesion to gastric epithelial cells. Back-
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Figure 6 Phylogenetic tree based on partial ureA and ureB gene sequences, demonstrating the relationship between Helicobacter spp. from animals and
humans. Clusters A through E correspond to Helicobacter suis (H.suis), Helicobacter heilmannii sensu stricto (H. heilmannii s.s.), Helicobacter bizzozerronii (H. bizzozerronii), Helicobacter felis (H. felis), and Helicobacter salomonis (H. salomonis), as described by O'Rourke et al[11]. Ca .H.heilmannii : Candidatus H. heilmannii ; H.
pylori: Helicobacter pylori.

the patient’s household cats. Based on partial urease B
gene sequences of H. heilmannii s.l. strains in their report,
all of their H. heilmannii s.l. strains can be defined as H.
heilmannii s.s. as the partial urease B gene sequences they
reported demonstrated the highest similarity 98% with
H. heilmannii s.s (GenBank/EMBL/DDBJ accession no.
L25079). In addition, the reported H. heilmannii s.s. isolates have commonly been observed in feline rather than
canine hosts[11]. The present patient also had 3 cats, again
suggesting transmission of H. heilmannii s.s from the patient’s household cats.
H. heilmannii s.l. eradication by antimicrobial treatment
regimens that are used for eradicating H. pylori results
in clinical and histological improvement in H. heilmannii
s.l.-associated gastroduodenal diseases[15,29,33,34,37]. Furthermore, in the present case, 1-wk triple therapy (amoxicillin, clarithromycin, and lansoprazole) for the eradication
of H. pylori was effective. Thus, the regimen for H. pylori
eradication may also be effective for H. heilmannii s.s. PCR
analysis is desirable for the precise evaluation of H. heilmannii s.s infection status after eradication therapy. In the
present case, H. heilmannii s.s. was considered to be successfully eradicated, because the patient showed complete
remission at the follow-up endoscopy performed 7 years
after the completion of eradication therapy. Currently,
the patient is healthy.
In conclusion, we presented a case of H. heilmannii
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s.s.-associated multiple gastric ulcers. Further studies are
needed to clarify the pathogenicity of H. heilmannii s.s.
and to verify effective eradication strategies for H. heilmannii s.s..

COMMENTS
COMMENTS
Case characteristics

A 62-year-old female with Helicobacter heilmannii sensu stricto (H. heilmannii
s.s.)-related gastric ulcers.

Clinical diagnosis

Sudden onset of epigastralgia.

Differential diagnosis

Gastroesophageal reflux disease, Gastric cancer, nonsteroidal anti-inflammatory drug-related gastric uler, Helicobacter pylori (H. pylori)-related gastric ulcer.

Laboratory diagnosis

Laboratory data were within the normal range. Serum anti-H. pylori immunoglobulin
G antibody and the 13C-urea breath test result were negative.

Imaging diagnosis

Gastroscopic examination revealed multiple gastric ulcers near the pyloric ring.

Pathological diagnosis

Pathological and molecular biological examinations revealed the gastric ulcer
with H. heilmannii s.s. infection.

Treatment

The patient was treated with 1-wk triple therapy consisting of lansoprazole (30
mg/d), amoxicillin (1500 mg/d), and clarithromycin (1200 mg/d) according to the
standard protocol for eradicating H. pylori infection.

Related reports

H. heilmannii s.s. infection in humans is not very well reported.
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Term explanation

The name Helicobacter heilmannii sensu stricto is H. heilmannii identified to the
species level.

13

Experiences and lessons

H. heilmannii s.s. is also related to a human gastric ulcer.

Peer review

This article shows a rare case of H. heilmannii s.s. infection in a patient with
multiple gastric ulcers.
14
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Two rare gastric hamartomatous inverted polyp cases
suggest the pathogenesis of growth
Hirohito Mori, Hideki Kobara, Takaaki Tsushimi, Shintaro Fujihara, Noriko Nishiyama, Tae Matsunaga,
Maki Ayaki, Tatsuo Yachida, Tsutomu Masaki
hypothesis that after a hamartomatous change occurs
in the submucosal layer, some of these components
are exposed to the gastric mucosa and, consequently,
form a hypertrophic lesion. In Case 1, our hypothesis
explains why a tiny hypertrophic change was first detected on the top of the submucosal tumor using a
detailed narrow band imaging-magnified endoscopy.
There was no confirmation that the milky white mucous
and calcification structures were exuding directly from
the biopsy site like Case 1, and in Case 2 the presence
of this mucous was indirectly confirmed during an endoscopic submucosal dissection (ESD). Regarding the
pathogenesis of GHIP, a submucosal hamartomatous
change may occur prior to the growth of hypertrophic
portions. An en bloc resection using ESD is recommended for treatment.
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Core tip: The pathogeneses of hamartomatous inverted
polyps (HIP) and inverted hyperplastic polyps remain
controversial. Our experience with 2 rare successive
cases of HIP suggests that after a hamartomatous
change occurs in the submucosal layer, some of these
components are exposed to the gastric mucosa and,
consequently, form a hypertrophic lesion. An en bloc
resection by endoscopic submucosal dissection is recommended for treatment.

Abstract
Gastric hamartomatous inverted polyps (GHIP) are difficult to diagnose accurately because of inversion into
the submucosal layer. GHIP are diagnosed using the
pathological characteristics of the tumor, including the
fibroblast cells, smooth muscle, nerve components,
glandular hyperplasia, and cystic gland dilatation. Although Peutz-Jeghers syndrome, juvenile polyposis,
and Cowden disease are hereditary, it is rare to encounter 2 cases of monostotic and asymptomatic gastric hamartomas. The pathogeneses of hamartomatous
inverted polyps and inverted hyperplastic polyps remain
controversial because of the paucity of reported cases.
There are 3 hypotheses regarding the pathogenesis of
complete gastric inverted polyps. Based on our experience with 2 successive, rare GHIP cases, we affirm the
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INTRODUCTION

A

Gastric hamartomatous polyps (GHP) have been reported as GHIP because of inversion into the submucosal
layer of the main body[1]. GHIP located in the submucosal layer and gastric submucosal tumors (SMT) are rarely
reported, making an accurate diagnosis difficult[2]. GHIP
are diagnosed using the pathological characteristics of
the tumor, including the fibroblast cells, smooth muscle
proliferation, nerve components, vasoformative tissue,
glandular hyperplasia, and cystic gland dilatation [2,3].
GHIP > 20 mm in diameter are recommended to be
treated with an en bloc resection with laparoscopic wedge
resection of the stomach or endoscopic submucosal resection (ESD) rather than a conventional polypectomy,
endoscopic mucosal resection (EMR) with piecemeal
resection, or subtotal or total gastrectomy because there
is a paucity of studies regarding the long term outcomes
of GHIP and these polyps occasionally contain paracancerous portions (approximately 20% of GHIP)[2-4]. Furthermore, there are some controversial reports regarding
the pathogenesis or natural growth history of GHIP.
One hypothesis suggests that the submucosal hamartomatous or heterogenic gastric mucosa components grow
up to the mucosal surface; however, another hypothesis
suggests that hyperplastic components or the mucosa is
inverted into the submucosa[5,6].
Here, we report 2 cases (31-year-old and 65-year-old
patients) that will aid in the understanding of the pathogenesis and growth process of GHIP.

B

C

CASE REPORT
A 31-year-old woman was found to have a gastric SMT
in the great curvature of the upper body of the upper
GI tract during her medical exam. She underwent an
esophagogastroduodenoscopy (EGD) and endoscopic
ultrasound (EUS) (radial scan, 20 MHz). The EGD
showed a gastric SMT measuring 30 mm in diameter in
the greater curvature of upper body with bridging folds
and a tiny reddish spot on the top (Figure 1A). With the
exception of the tiny reddish spot, the SMT surface was
normal gastric mucosa. Using narrow band imagingmagnified endoscopy (NBI-ME), the tiny reddish area
was shown to be dilated with banded marginal crypt
epithelium that differed from the surrounding mucosa
and consisted of small round pits of normal fundic
glands (Figure 1B). A biopsy specimen taken from the
tiny reddish spot showed hyperplastic gastric mucosa.
Milky white mucous and calcification structures were
found to be exuding from the biopsy site (Figure 1C).
After draining the mucous, a solid portion with small
cystic changes was found inside the SMT wall using forceps (Figure 1D). An EUS (radial scan, 20 MHz) before
the biopsy revealed a heterogeneous tumor with a cystic
area and calcification spots with acoustic shadow (Figure
2A). After the biopsy and draining of the mucous, we

WCCR|www.wjgnet.com

D

Figure 1 Esophagogastroduodenoscopy showed a submucosal tumor.
A: The esophagogastroduodenoscopy (EGD) showed a gastric submucosal
tumor (SMT) measuring 30 mm in diameter in the greater curvature of upper
body with bridging folds and a tiny reddish spot on top (yellow arrow); B: Using
NBI-ME, the tiny area was observed to be dilated with banded marginal crypt
epithelium (yellow arrows); C: Milky white mucous and calcification structures
(blue arrow) were exuding from the biopsy site (yellow arrow); D: The solid portion inside the wall of the SMT with small cystic changes were exposed using
forceps (yellow arrow).
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Figure 2 Endoscopic ultrasound before and after the biopsy and histology. A: An EUS before biopsy revealed a heterogeneous tumor with a cystic area and
calcification spot (yellow arrow); B: An endoscopic ultrasound (EUS) from inside the submucosal tumor (SMT) filled with distilled water and an inserted EUS probe
showed 5 specific layers (red circle); C: An HE stain (× 20) also showed the 5 structural layers. The hyperechoic portion showed proliferation of pseudo-pylorus glands
and cystic gland dilatation without cytological atypia (blue circle); D: The 5 layers consisted of a normal mucosal layer (yellow arrow), immature fibroblasts (black arrow), pyloric glands (yellow arrow), muscularis mucosa (black arrow) and another normal mucosal layer (yellow arrow) (HE stain × 100).

conducted an EUS from inside the SMT by filling the
tumor cavity with distilled water and inserting the EUS
probe (Figure 2B). The EUS from inside the SMT cavity showed 5 specific structural layers (high-low-highlow-high). The EUS findings suggested that the 5 layers (high-low-high-low-high) were mucosa, muscularis
mucosa, submucosa, muscularis mucosa, and mucosa,
similar to a reverse layer pattern. The patient had no
clinical symptoms, no family history, and no laboratory
data abnormalities. Based on the EGD and EUS findings, including the heterogeneous echo pattern, small
cystic structure, and spotty calcification, we suspected
the presence of GHIP and lymphangioma with inflammatory changes. As it was difficult to make a definitive
diagnosis and disprove the likelihood of a paracancerous
lesion, we believed that an en bloc resection of the SMT
was necessary to obtain an accurate diagnosis. After obtaining written informed consent from the patient, we
resected the SMT by endoscopic submucosal dissection
(ESD). A hematoxylin and eosin (HE) stain of the resected SMT is shown in Figure 2C (× 20) and Figure 2D
(× 100). Histologically, the 5 structural layers (high-lowhigh-low-high) shown in the EUS and with the HE stain
(× 20, Figure 2B and C red circle) consisted of a normal
gastric mucosal layer of columnar epithelium of pyloric
glands and fundic glands (high) (Figure 2D, yellow arrow), an immature fibroblast cell rich layer (low) (Figure
2D, black arrow), a pyloric gland rich layer (high) (Figure

WCCR|www.wjgnet.com

2D, yellow arrow), muscularis mucosa (low) (Figure 2D,
black arrow), and a normal gastric mucosal layer of columnar epithelium (high) (Figure 2D, yellow arrow) from
inside the stomach. As shown in Figure 1C, the milky
white mucous and calcification structures were not confirmed. The high echo solid portion of the SMT with
tiny low echoic cystic spots (Figure 2B, blue circle) were
shown to be the proliferation of pseudo-pylorus glands,
cystic glands without cytological atypia, fibroblast cells,
smooth muscle proliferation, nerve elements, glandular
hyperplasia, and cystic gland dilatation.
A 65-year-old man was admitted to treat a SMT measuring 40 mm in diameter in the greater curvature of the
middle body. The size of the SMT had increased from 20
mm in diameter, which had been reported 5 years previously; in addition, on the top of the SMT, there was a
reddish and erosive nodular surface measuring 10 mm in
diameter that had been previously reported to measure
only a few mm in diameter (Figure 3A, B). An EUS (radial scan, 20 MHz) revealed a heterogeneous tumor with
small spotty cystic areas, a large anechoic cystic part with
papillary structures, and 5 specific structural layers (highlow-high-low-high) as its wall (Figure 3C, D). Considering
the EGD and EUS results and the clinical progression of
the SMT size, the GHIP may have been paracancerous.
Therefore, an en bloc resection with ESD was performed
to obtain an accurate diagnosis (Figure 4A). During the
ESD (as shown in Figure 4B, C), milky white compo-
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Figure 3 An submucosal tumor measuring 40 mm in diameter was found in the greater curvature of the middle body. A and B: The size of the submucosal
tumor (SMT) had increased from the 20 mm in diameter that was reported 5 years before. In addition, a reddish erosive part 10 mm in diameter was found on the top
of the SMT (yellow arrows). C and D: An endoscopic ultrasound revealed a heterogeneous tumor with small spotty cystic areas, a large anechoic cystic part, with papillary structures and 5 specific structural layers as its wall.

A

B

C

D

Figure 4 Endoscopic submucosal dissection to resect the submucosal tumor. A: An en bloc resection using endoscopic submucosal dissection (ESD) was
performed to obtain an accurate diagnosis; B and C: Similar to Case 1, milky white components were observed during the ESD (black arrows); D: The lesion was
completely resected with a sufficient safety margin.

nents similar to those in Case 1 were observed. The lesion was resected as a complete en bloc specimen with a
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sufficient safety margin from the tumor (Figure 4D).
Similar to Case 1, the 5 structural layers (high-low-

1084

February 8, 2015|Second Edition|

Mori H et al . Pathogenesis of hamartomatous inverted polyps

A

B

C

D

Figure 5 An endoscopic ultrasound and histological comparison. A: An endoscopic ultrasound (EUS) revealed a heterogeneous tumor; B: The 5 layers shown
in the EUS and HE stain (× 20) (yellow circle) consisted of a normal mucosa layer, immature fibroblast cells, pyloric glands, muscularis mucosa, and another normal
mucosa layer. The surface mucosa was inverted into the submucosal layer (red arrow); C and D: The hyperechoic solid portion had tiny low echoic cystic spots (blue
circle) and showed the proliferation of pseudo-pylorus glands, cystic glands, fibroblast cells, smooth muscle, and nerve elements.

high-low-high) shown in the EUS and HE stain (× 20)
(Figure 5A, B, yellow circle) consisted of a normal gastric
mucosal layer, immature fibroblast cell rich layer, pyloric
gland rich layer, muscularis mucosa, and normal gastric
mucosa. The high echo solid portion with tiny low echoic
cystic spots (Figure 5A, B and C, blue circle) showed
proliferation of pseudo-pylorus glands, cystic glands with
cytological atypia, fibroblast cells, smooth muscle proliferation, nerve elements, glandular hyperplasia, and cystic
gland dilatation (Figure 5D). This SMT was inverted into
the submucosal layer, as highlighted by the red bold arrow (Figure 5B).

examination and the observation of hyper echoic lesions,
including small cystic hypo echoic spots (a heterogeneous
tumor), in the 3rd layer (submucosal layer)[3]. In Case 1, an
EUS examination from inside the tumor cavity was performed by inserting an EUS probe after cutting a portion
of the tumor surface; forceps were used to obtain additional detailed information about the wall structure (highlow-high-low-high). A previous Japanese case report
mentioned that EUS-fine needle aspiration was useful for
diagnosing GHIP with 82% sensitivity, 100% specificity,
and an overall 92% success rate. In addition, a differential
diagnosis of GHIP and an aberrant pancreas with cystic
pancreatic ducts was reported to be particularly difficult[2].
Pathological findings of inverted ectopic gastric pseudopyloric glands in the submucosal layer is vital for diagnosing GHIP; therefore, an en bloc resection using an ESD
method was a viable treatment option in our 2 reported
cases.
The pathogeneses of hamartomatous inverted polyps
(HIP) and inverted hyperplastic polyps (IHP) remain
controversial because of the paucity of documented cases[13]. A previous report suggested that GHIP should be
classified as IHP because the rupture, thinning, and frailty
of muscularis mucosae is caused by repeated erosions
reaching the muscularis mucosae and gastric glands that
are inverted into the submucosal layer, and the obstruction of a drain outlet for produced mucous leads to cystic
dilatation of ectopic gastric glands[3]. There are currently
3 hypotheses regarding the pathogenesis of complete

DISCUSSION
GHPs are pathologically defined by cystic dilated hypertrophic pseudo-pylorus gland proliferation and smooth
muscle located in the submucosal layer with branching
from the proliferation of smooth muscle bundles[7]. Although Peutz-Jeghers syndrome, juvenile polyposis and
Cowden disease are hereditary, it is rare to encounter 2
cases of monostotic and asymptomatic gastric hamartomas[8-12]. GHIP is difficult to diagnose accurately without
endoscopic resection and pathological investigation because of its inverted grown into the submucosal layer and
the paucity of case reports[2]. However, GHIP may be
identified by the exuding of milky mucous, calcifications
from the biopsy site, and specific EUS findings. There
have been reports that GHIP was diagnosed by EUS
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gastric inverted polyps. One hypothesis contends that
after a hyperplastic change occurs on the gastric mucosa
surface, these components invert into the submucosal
layer, and the submucosal glandular or cystic elements
transform into an SMT-like tumor. Another hypothesis
speculates that after a hamartomatous change occurs in
the submucosal layer, some of these components are
exposed to the gastric mucosa, thereby forming a hypertrophic lesion. A third hypothesis argues that a hyperplastic polyp is incidentally formed on the top of mucosa
from the original submucosal hamartomatous change.
Based on our experience with 2 rare cases of GHIP, we
affirm that the second hypothesis is likely the basis for
the GHIP pathogenesis. Case 1 supports this hypothesis
because a tiny hypertrophic change was first detected on
the top of the SMT using detailed NBI-ME. We found
that a portion of the submucosal hamartomatous components were exposed to the surface of the SMT, with a
tiny hypertrophic change. In Case 2, the SMT grew to 20
mm in diameter in the greater curvature of the middle
body after it had been originally detected 5 years prior; in
addition, a tiny reddish and erosive nodular spot in the
hypertrophic mucosa on top of the SMT had grown to
10 mm in diameter. These data confirm the chronological
changes in the hypertrophic mucosa on top of the SMT.
No report has confirmed the milky white mucous
and calcification structures exuding from the biopsy site
directly and confirmed indirectly during the ESD[14]. Although GHPs are benign tumors, approximately 20%
coexist with paracancerous or cancerous areas[15]; therefore, it is important to diagnosis these polyps, and the
recommended treatment is an en bloc resection using an
ESD method. There was an atypical portion with high
density nuclei in Case 2; thus, it was suggested that en bloc
resection using an ESD method was pathologically more
important than a piecemeal resection with EMR.
In conclusion, as submucosal hamartomatous changes of GHIP might occur prior to the development of
secondary hypertrophic portions from our experiences
of two rare cases, more cases are needed to be stored to
evaluate the pathogenesis of GHIP. For treatment, an en
bloc resection using an ESD method is recommended.
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Rapid improvement in post-infectious gastroparesis
symptoms with mirtazapine
Shinjini Kundu, Shari Rogal, Abdulkader Alam, David J Levinthal
ated oral intake shortly after taking mirtazapine. Based
on mirtazapine’s primary action as a serotonin (5-HT)
1a receptor agonist, we infer that this receptor system
mediated the clinical improvement through a combination of peripheral and central neural mechanisms. This
report highlights the potential utility of 5-HT1a agonists in the management of nausea and vomiting. We
conclude that mirtazapine may be effective in treating
symptoms associated with non-diabetic gastroparesis
that are refractory to conventional therapies.
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Core tip: The management of symptoms associated
with severe gastroparesis remains challenging because
current therapeutic options are fairly limited. This case
report documents the rapid improvement of nausea
and vomiting in a patient with severe post-infectious
gastroparesis with mirtazapine. Because mirtazapine
acts primarily as a serotonin 1a receptor agonist, this
receptor system may be an important adjunctive target for nausea and vomiting refractory to standard
therapies. Thus, mirtazapine should be considered as a
treatment option for gastroparesis.

Abstract
We report the case of a 34-year-old woman with severe
post-infectious gastroparesis who was transferred from
an outside medical facility for a second opinion regarding management. This patient had no prior history of
gastrointestinal symptoms. However, in the aftermath
of a viral illness, she developed two months of intractable nausea, vomiting, and oral intake intolerance that
resulted in numerous hospitalizations for dehydration
and electrolyte disturbances. A solid-phase gastric emptying scan had confirmed delayed emptying, confirming
gastroparesis. Unfortunately, conventional pro-kinetic
agents and numerous anti-emetic drugs provided little
or no relief of the patient’s symptoms. At our institution, the patient experienced a cessation of vomiting,
reported a significant reduction in nausea, and toler-
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INTRODUCTION
Gastroparesis is a disorder defined by delayed gastric
emptying in the absence of mechanical gastric outlet
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obstruction[1]. Patients with gastroparesis typically experience symptoms including anorexia, nausea and vomiting, abdominal pain, and other dyspeptic symptoms
(e.g., early satiety, post-prandial bloating)[1-3]. Patients can
have a wide range of symptom severity, and those with
more severe cases may require multiple hospitalizations[4].
Patients tend to have a clinical course that lasts several
months to years[5,6]. The prevalence of gastroparesis has
been extrapolated to include up to approximately 2% of
the general population, but even this estimate has been
thought to represent the “tip of the iceberg”[7,8].
While the etiology of gastroparesis was once thought
to be primarily caused by uncontrolled diabetes mellitus
(i.e. visceral neuropathy) or prior gastric surgery resulting
in vagal nerve injury, it is now appreciated that the majority of cases of gastroparesis are idiopathic[3,6]. However, a
significant subset of patients with idiopathic gastroparesis can associate the onset of symptoms following a virallike illness, and this subset of patients tends to present
with more acute and severe symptoms. Fortunately, most
cases of post-viral gastroparesis ultimately resolve, but
patients typically have fairly durable symptoms during the
course of the illness[6].
The management of symptoms associated with severe
gastroparesis is challenging because current therapeutic
options are fairly limited. The current mainstay of treatment focuses on symptom control using a variety of
pharmacologic approaches including prokinetic agents
such as metoclopramide, domperidone, and erythromycin,
and anti-emetic agents such as phenothiazines and 5-HT3
antagonists (e.g. ondansetron)[1-3,7]. We report a case of a
patient whose symptoms attributable to gastroparesis were
refractory to such conventional treatments. This patient
experienced significant improvement of her symptoms
following initiation of treatment with mirtazapine.

oped C. difficile colitis, which was effectively treated.
Unfortunately, the patient’s nausea and vomiting persisted for several weeks after the other issues had resolved.
A 2 h, solid phase gastric emptying study using a standardized test meal was performed at an outside facility.
This study demonstrated gastric emptying of < 23% at 2
h, and the patient was diagnosed with gastroparesis. This
result was obtained without the patient having taken narcotics or anti-cholinergic agents. Ultimately, the patient
had lost 16 lbs over the two months of illness prior to
presenting to our institution for a second opinion regarding management.
Review of the patient’s prior therapy showed that
she had trialed numerous oral and intravenous forms of
anti-emetics including ondansetron, prochlorperazine,
promethazine, scopolamine (via transdermal patch),
dronabinol, and aprepitant. The prokinetic agents erythromycin and metoclopramide had both been tried without significant clinical benefit, and she experienced central side effects with metoclopramide. At our institution,
she continued to have significant nausea and was unable
tolerate oral intake without vomiting. A head computed
tomography was negative for any intracranial pathology
to explain symptoms. On psychiatric evaluation, she did
not meet DSM-Ⅳ criteria for any psychiatric illness such
as depression, anxiety, somatoform disorder, or factitious
disorder that could contribute to symptoms. Because of
the poor oral intake and subsequent weight loss, she had
a post-pyloric nasojejunal tube placed for enteral feeding,
along with continuous Ⅳ fluids. She was also trialed on
proton pump inhibitors and benzodiazepines, in addition
to scheduled dosing of several other antiemetics. Several
days after initiation of enteral feeding, she continued to
have ongoing severe symptoms attributed to gastroparesis. Using an 11-point verbal rating scale, she reported
that her nausea was 8/10 in severity with only brief and
mild relief from combination therapy using clonazepam,
promethazine, ondansetron, and a transdermal scopolamine patch. She continued to have increased nausea
with vomiting after attempts at solid food ingestion and
had generally poor tolerance of even minimal volumes
of ingested liquids.
Given the lack of efficacy of conventional approaches, she was started on mirtazapine 15 mg PO qhs, in addition to the other agents as above. Within a couple of
days after starting mirtazapine, she had a complete cessation of her vomiting and reported an improvement in
nausea to 5/10 in severity. However, because nausea still
remained and the patient still did not tolerate significant
oral intake, a standardized, 4 h solid-phase gastric emptying study was repeated to clarify the diagnosis of gastroparesis. This study was performed while she was using
the transdermal scopolamine patch. Interestingly, the
study demonstrated some improvement in gastric emptying as compared to the previous study obtained at the
outside hospital, with a normalization of early phases of
gastric emptying - at 2 h, there was 55% emptying (normal
> 40%). However, the same study still demonstrated per-

CASE REPORT
A 34-year-old woman was referred to the inpatient gastroenterology and consult-liaison psychiatry services for
evaluation of intractable nausea, vomiting, and intolerance of oral intake. She had no significant past medical
history other than occasional migraine headaches responsive to sumatriptan. Two months prior to presentation at our institution, she developed a presumptive
upper gastrointestinal viral illness manifesting as nausea
with vomiting, as the patient’s two younger children had
similar symptoms. However, despite the rapid resolution
of symptoms in her children, the patient subsequently
developed constant nausea and intractable vomiting requiring intermittent emergency room visits and eventual
hospitalization. Initial workup at an outside hospital was
consistent with mild dehydration, but multiple diagnostic
studies were fairly unremarkable except for the finding
of a decreased gallbladder ejection fraction. Based on
this result, coupled with the continued symptoms of
nausea and vomiting, she proceeded with a laparoscopic
cholecystectomy. Subsequent to the surgery, she devel-
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sistent delay in the later stages of gastric emptying, with
a 3 h emptying of 65% (normal > 70%) and 4 h emptying of 70% (normal > 90%). Given that there was some
clinical improvement in symptoms with the lower dose
of mirtazapine, the medication was increased to a dose
of 30 mg PO qhs. There were no discernible side effects
reported with the increased dose. Within a couple of
days, the patient subsequently reported further improvement in nausea to 4/10 in severity, a level which was
deemed tolerable to her. She also experienced improved
appetite and was able to drink larger volumes of liquids
and to tolerate small volumes of soft foods. Intravenous
hydration was stopped and she remained in stable condition. She was subsequently discharged home without
readmission for the first time in 3 mo on a regimen only
including mirtazapine 30 mg PO qhs, clonazepam 1 mg
PO BID, and ondansetron PRN. While nocturnal nasojejunal feeding was continued over the ensuing 6 wk, this
therapy was ultimately discontinued because the patient
had continued to improve with no episodes of vomiting, generally improved nausea, further improvements in
oral intake (including some tolerance of solid foods), and
weight gain near to her prior baseline.

cal improvement, given that high doses of intravenous
ondansetron had not been particularly effective. Furthermore, while we observed mildly improved gastric emptying following the administration of a lower dose of mirtazapine, symptoms of nausea and general intolerance to
oral intake still persisted at that time. This observation
fits with the generally poor correlation of gastroparesis
symptom severity with the degree of delay in gastric
emptying[15]. Therefore, it is unlikely that the beneficial
effects of the medication were driven by improved gastric emptying per se.
Interestingly, receptive fundic relaxation, a process
largely controlled by the activity of nitrergic neurons, is
influenced by the stimulation of 5-HT1A receptors[16].
Selective 5-HT1A receptor agonism using the agent buspirone has been shown to dose-dependently and acutely
increase gastric accommodation in healthy subjects[16].
This mechanism also operates in those with functional
dyspepsia, and buspirone can improve symptoms in this
patient population[17]. Improved gastric accommodation
would be predicted to allow for larger ingested volumes
of liquids or solid food. Gastric wall tone influences intragastric pressures and may drive the perception of nausea via increased vagal afferent activity. While mirtazapine
has not been studied in this specific context, its shared
pharmacology with buspirone implicates improved gastric accommodation via stimulation of 5-HT1A receptors
as a potential mechanism that could account for some of
the clinical improvement seen in our patient. Finally, given the pleiotropic pharmacological effects of mirtazapine, it is possible that its therapeutic effect could also be
mediated by an impact on multiple central neural systems
important for the generation of the percept of nausea,
autonomic sensorimotor integration important for stomach motility and sensation, and the central regulation of
appetite. Thus, it is clear that mirtazapine could be beneficial through multiple potential mechanisms. However,
regardless of mechanism, the dramatic improvement in
this patient’s symptoms after the initiation of mirtazapine
suggests that this medication may be an effective treatment for severe gastroparesis-related symptoms.
While the current case is confounded by the concurrent use of other medications (benzodiazepine, 5-HT3
antagonist, and anti-cholinergic agents), these other
medications had been used for a week or more with only
modest clinical benefits. The significant improvement in
both the nature and severity of the symptoms after only
two doses of mirtazapine would suggest that mirtazapine
was primarily responsible for the clinical effect. Secondly,
while post-viral gastroparesis symptoms can improve as a
part of the natural history of the illness, symptoms tend
to last at least several months. This patient’s symptoms
were durable for nearly 3 mo and refractory to standard
therapies at the time mirtazapine was started. It appears
quite unlikely that her illness spontaneously improved in
the days during which mirtazapine was started. Also, the
fact that symptoms were only partially improved on mirtazapine, would argue against a spontaneous remission of

DISCUSSION
To our knowledge, this is the first report of mirtazapine
successfully used to treat symptoms of post-infectious
gastroparesis. A previous report documented the successful use of mirtazapine in a patient with treatmentrefractory diabetic gastroparesis[9]. Mirtazapine has well
documented efficacy in managing symptoms of nausea
and vomiting in other clinical contexts, such as in cancer
chemotherapy[10] and in perioperative settings[11,12]. Therefore, we felt mirtazapine could be an effective medication for the treatment of similar symptoms related to
gastroparesis.
Mirtazapine is a unique antidepressant that is currently
approved for use in the treatment of major depression. It
specifically blocks histamine H1[13] and serotonin 5-HT2A,
5-HT2C, and 5-HT3 receptors, and stimulates 5-HT1A
receptors[14] both peripherally and in the central nervous
system. Stimulation of 5-HT1A receptors is believed to
be responsible for its antidepressant and anxiolytic effects,
whereas blockade of H1, 5-HT2A and 5-HT2C receptors
may also relate to some of its anxiolytic and sedating effects[13,14]. Mirtazapine’s impact on central neural systems
involved in mood regulation could have contributed to
symptom improvement in this case. While our patient did
not have any overt depression or anxiety disorder, some
degree of dysregulated mood in the context of prolonged
and repeated hospitalizations could have influenced the
perceived severity of symptoms.
Mirtazapine blocks 5-HT3 receptors with similar efficacy to ondansetron[10], and this mechanism may have
contributed to the anti-emetic effects observed in the
present case. However, 5HT-3 receptor blockade alone was
unlikely the primary mechanism driving this patient’s clini-
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the underlying gastroparesis.
Treatment for post-infectious gastroparesis can be
challenging because symptoms are often severe and conventional therapies may not be effective. We report a case
of patient with post-infectious gastroparesis who had an
excellent clinical improvement after starting mirtazapine.
The specific mechanism driving this response remains to
be clarified, but mirtazapine could exert a therapeutic effect on nausea and vomiting via 5-HT1 receptor agonism.
Mirtazapine could represent an effective, alternative treatment for patients with gastroparesis who are refractory to
conventional prokinetic and anti-emetic medications.
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COMMENTS
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Case characteristics

A 34-year-old woman with no major past medical history presented with two
months of intractable nausea and vomiting.

8

Differential diagnosis

Gastroparesis, functional dyspepsia, chronic idiopathic nausea

Laboratory diagnosis

On initial presentation, the patient had a K 3.2 mmol/dL with a slight anion gap
acidosis of 16 mEq/L and 2+ ketonuria; otherwise, CBC and liver function tests
were within normal limits.

9

A 4-h solid phase gastric emptying scan was obtained at the instituation, using
the ingestion of 1.06 mCi of Tc-99m sulfur collide mixed with a solid meal. This
demonstrated a delay in emptying at the 3- and 4-h time points.

10

Along with stable doses of clonazepam, ondansetron, and scopolamine, the patient was then treated with mirtazapine 15 mg PO qhs, with the dose increased
to 30 mg PO qhs after several days.

11

Imaging diagnosis

Treatment

Related reports

12

There is one other case report documenting the use of mirtazapine for symptoms of diabetic gastroparesis.

Term explanation

Post-infectious gastroparesis refers to a subset of patients who can clearly
identify an acute infectious gastroenteritis, typically viral in nature, in the days to
weeks prior to developing gastroparesis.

13

Experiences and lessons

14

To our knowledge, this is the first report of mirtazapine successfully used to
treat symptoms of post-infectious gastroparesis.

Peer review

This report describes the use of mirtazapine to induce a rapid improvement in
nausea and vomiting in a patient with post-viral gastroparesis.
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Novel method to prevent gastric antral strictures after
endoscopic submucosal dissection: Using triamcinolone
Noriko Nishiyama, Hirohito Mori, Hideki Kobara, Kazi Rafiq, Shintaro Fujihara, Tae Matsunaga, Maki Ayaki,
Tatsuo Yachida, Makoto Oryu, Tsutomu Masaki
ing the ESD procedure; this mixture is called a mixed
solution of triamcinolone (MST). According to standard
ESD procedures, several milliliters of MST are injected
into the submucosal layer for the purpose of elevating
the submucosa during ESD resulting in prevention of
severe strictures. Our method using MST take several
advantages such as MST method suppress inflammation in ulcer from initial phase, prevention of stricture
without obstructive symptoms, and does not require
several ballooning. Therefore, MST method is safe and
gentle, shorten the hospitalization duration. Here, we
described two cases in which we prevented severe
strictures of the gastric antrum after completing a circumferential ESD using MST without any complications.
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Core tip: Endoscopic submucosal dissection (ESD) leads
to severe gastric strictures, especially in cases of large
ESD in the antrum of the stomach. It has recently
been reported that some methods can treat gastric
strictures, however there are some limitations. We
have developed a novel method to prevent severe gastric strictures that does not involve previous methods.
Our original method involves the submucosal injection
of a mixed solution composed of triamcinolone acetonide and a general solution during the ESD procedure.
Here, we described two cases in which we prevented
severe strictures of the gastric antrum after ESD using
our original method without any complications.

Abstract
Endoscopic submucosal dissection (ESD) of large gastric lesions often leads to severe gastric strictures,
especially in cases of large ESD in the antrum of the
stomach. It has recently been reported that balloon
dilation, mucosal incision, and local steroid injections
can successfully treat gastric strictures. However, there
are some complications with existing methods and decreasing the quality of life. We have developed a novel
method to prevent severe gastric strictures that does
not involve balloon dilation, mucosal incision, or steroid injections after circumferential ESD. Our original
method involves the submucosal injection of a mixed
solution composed of triamcinolone acetonide and
a general solution of glycerol, hyaluronic acid, and a
small amount of indigo carmine and epinephrine dur-
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A

INTRODUCTION
Endoscopic submucosal dissection (ESD) was developed
to enable the en bloc removal of large gastric cancers
while decreasing the risk of local recurrences and allowing the collection of sufficient specimens for an accurate
histopathological evaluation. The ESD procedure is associated with a high incidence of stenosis in both the
esophagus and stomach. In addition, strictures after ESD
have frequently been described in esophageal lesions[1,2].
However, so far, there have been only a few reports of
strictures after ESD in the stomach[3-8]. Previous it has
been reported that the extent of a circumferential mucosal defect of > 3/4 in both the antrum and cardia is a
relevant factor for gastric stenosis after ESD[6-8]. We have
treated the cases of severe stenosis in the antrum after
ESD, and the circumferential extents of the mucosal defects were > 3/4 (Figure 1A-C). In such cases, we have
had to rely upon endoscopic balloon dilation[3,6-8] and local steroid injection[4,5]. Recently, the efficacy of balloon
dilation and local steroid injection for the prevention and
treatment of post-ESD strictures has been described
for the esophagus and stomach[1-8]. However, several additional endoscopic procedures after ESD were required
when using such methods resulting in additional costs,
patient inconveniences, and increased rates of perforation[3]. Therefore, we considered a new method involving submucosal injection of a mixed solution composed
of triamcinolone acetonide (Kenacort: 50 mg/5 mL;
Bristol-Meyers Squibb Co. Tokyo, Japan) 8 mL, glycerol
16 mL, hyaluronic acid 16 mL, and a small amount of
indigo carmine and epinephrine: this mixture is to be
administered during the ESD procedure. This mixture
is called a mixed solution of triamcinolone (MST). The
lesions were treated with standard ESD procedure using
a dual knife (KD-650L; Olympus Co., Tokyo, Japan) and
an IT2 knife (KD-611L; Olympus Co., Tokyo, Japan).
According to the standard ESD procedure, several milliliters of MST was injected into the submucosal layer
just beneath the lesion for the purpose of elevating the
submucosa. Thus, we were able to equally permeate the
steroids into the remaining submucosa of the dissected
ulcer defect (Figure 2).
This mixed steroid injection method was able to
suppress inflammation at early phase immediately after
ESD procedure. We treated two patients with mucosal
gastric cancer using circumferential ESD in the antrum.
The circumferential extents of the mucosal defects were
> 3/4 in the antrum of the stomach. We administered
MST injections into the submucosal layer as treatment.
Two months later, there were no severe strictures or gastric outlet obstructions after ESD procedure, even in the
absence of balloon dilation or further steroid injections.
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Figure 1 We treated a case of severe stenosis in the antrum after the
endoscopic submucosal dissection procedure. The circumferential extent
of the mucosal defect was > 3/4. A: The white arrow shows that the lesion
constituted of a semi-circumferential, laterally spreading type 0-IIc early gastric
cancer on the anterior wall of the antrum; B: The circumferential extent of the
mucosal defect was > 4/5 after the performance of the ESD procedure; C:
Three months after the endoscopic submucosal dissection operation, the patient experienced a severe stricture of the gastric antrum. Subsequently, we had
to perform a mucosal incision and local steroid injection.

Submucosal injection solution mixture of
triamcinolone acetonid

Figure 2 Schematic diagram of our proposed new method. Schematic diagram of our proposed new method consists of submucosal injection of a mixture
of solution containing triamcinolone acetonide 8 mL, glycerol 16 mL, and hyaluronic acid 16 mL, in addition to a small amount of indigo carmine and epinephrine, which was injected during the performance of the endoscopic submucosal
dissection (ESD). The lesions were treated by standard ESD procedures.
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Figure 3 We performed our proposed new method during endoscopic submucosal dissection at gastric antrum (Case 1). A: Endoscopic imaging showed
that the lesion constituted a semi-circumferential, laterally spreading type 0-IIc early gastric cancer in the posterior wall of the antrum (white arrow); B: A three-fourths
circumferential mucosa in the antrum was removed by standard endoscopic submucosal dissection (ESD) procedure; C: The day after the ESD operation, there was
abundant vascularization in the ESD ulcer; D: Two weeks after the ESD operation, there was more granulation tissue than in a typical ESD ulcer; E: Three months
after the ESD operation, there were no strictures concomitant with the healing process near the ESD ulcer.

entered into a healing stage, and no strictures developed
concomitant with the healing process near the ESD ulcer site (Figure 3E). No complications, including nausea
or vomiting developed following the ESD procedure.

CASE REPORT
Case 1
A 63-year-old man was admitted to our hospital for
early gastric cancer diagnosed by a previous esophagogastroduodenoscopy (EGD) examination. The lesion
was a semi-circumferential, laterally spreading type 0-Ⅱ
c early gastric cancer on the posterior wall of the antrum
(Figure 3A). We assumed that the circumferential extent
of the mucosal defect would be > 3/4 in the antrum of
the stomach after ESD. Informed consent was obtained
from the patient before ESD operation as required by
our Hospital Clinical Ethics Committee. The lesion was
initially treated by the standard ESD procedures. During
ESD, a mixture of triamcinolone acetonide 8 mL, glycerol 16 mL, hyaluronic acid 16 mL, and a small amount
of indigo carmine and epinephrine was injected into the
submucosal layer just beneath the lesion.
The total dose of triamcinolone acetonide injection
was 60 mg. Three-fourths circumferential section of
mucosa in the antrum was removed (Figure 3B). The day
after the ESD operation, there was abundant vascularization in the ulcer area more than in patients with a normal ESD procedure without MST injection (Figure 3C).
Two weeks after the ESD operation, there was more
granulation tissue than usual in ESD ulcers site (Figure
3D). Three months after the ESD operation, the ulcer

WCCR|www.wjgnet.com

Case 2
A 61-year-old man was admitted to our hospital for early
gastric cancer diagnosed by a previous EGD examination. The lesion was a one-third circumferential, laterally
spreading type 0-Ⅱc early gastric cancer on the anterior
wall of the antrum (Figure 4A). We predicted that the
circumferential extent of the mucosal defect would be
> 3/4 in the antrum of the stomach after ESD. After
obtaining informed consent, we used the same steroids
as those used in Case 1 during the ESD. The total injected dose of triamcinolone acetonide was 40 mg. A
three-fourths circumferential mucosa in the antrum was
removed (Figure 4B). The day after the ESD, there was
more abundant vascularization in the ulcer than usual
(Figure 4C). Two weeks after the ESD operation, there
was also more granulation tissue than usual in ESD
ulcers site (Figure 4D). Three months after the ESD operation, the ulcer had entered a healing stage, and there
were no strictures concomitant with the healing process
near the ESD ulcer (Figure 4E). No nausea or vomiting
occurred during these three months, and no other complications occurred following the ESD procedure.
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Figure 4 We performed our proposed new method during endoscopic submucosal dissection at gastric antrum (Case 2). A: Endoscopic imaging showed that
the lesion constituted a one-third circumferential, laterally spreading type 0-IIc early gastric cancer on the anterior wall of the antrum (white arrow); B: A three-fourths
circumferential mucosa in the antrum was removed by standard endoscopic submucosal dissection (ESD) procedure; C: The day after the ESD, there was abundant
vascularization in the ESD ulcer; D: Two weeks after the ESD operation, there was more granulation tissue than usual in the ESD ulcer; E: Three months after the
ESD operation, there were no strictures concomitant with the healing process near the ESD ulcer.

after the ESD procedure, it is necessary to use steroids as
soon as possible to suppress excess inflammation[1,2,5,9,10].
One advantage of our novel method is that it allows
us to inject steroids into the submucosal layer just beneath the lesion during the ESD procedure. This direct
application reduces the level of inflammation resulting
from the initial phase. Previous reports have indicated
that balloon dilation can treat strictures of the gastric
antrum that develop after circumferential ESD treatment is performed[3,6-8]. However, out of four patients
who underwent a step-series endoscopic balloon dilatation, two of them experienced gastric perforation (50%
incidence of perforation)[3]. Therefore, balloon dilation
may be one option, but its use should be limited due to
its associated complications. Moreover, ballooning methods must be performed several times after the ESD,
resulting in a longer hospitalization time due to the serial

DISCUSSION
Based on our initial experience with injecting MST during ESD procedure, this method appears to be effective
for preventing severe gastric strictures without balloon
dilation, mucosal incision, or steroid injections after circumferential ESD treatment.
It has been reported that steroid injections can prevent strictures after ESD for esophageal cancer and can
lower the number of endoscopic balloon dilation sessions[1]. ESD scar formation is thought to be an integral
part of wound healing, a process that involves inflammation, proliferation, and remodeling. Strictures develop
due to the crosslinking of collagen. Steroid injections can
induce the regression of scars by suppressing inflammation and reducing collagen and fibroblast proliferation.
Because the inflammatory process starts immediately
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Table 1 Advantages and disadvantages of mixed solution of triamcinolone method with other methods
Methods
Balloon dilatation

Incision and steroid injection

Mixed solution of triamcinolone method

Advantages

Disadvantages

Technical easy

Perforation
Longer hospitalization
Require several endoscopies
Treatable after obstructive symptoms
Technical difficult
Longer hospitalization
Treatable after obstructive symptoms
Delayed bleeding (abundant vascular)

Suppress inflammation of ulcer
Safe
Suppress inflammation of ulcer from initial phase
Shorter hospitalization
Safe and gentle
Prevention of stricture

circumferential, laterally spreading type 0-Ⅱc early gastric cancer on the anterior wall of the antrum.

endoscopies that must be performed and decreasing the
patient’s quality of life. As our MST method does not
require ballooning, therefore it is safer and gentler than
the ballooning method. In fact, our two patients were
only hospitalized for 7 d following the ESD procedure,
a length similar to that for standard ESDs. We also summarized possible advantages and disadvantages of MST
method with other existing methods in Table 1.
Recently, our colleague reported that mucosal incisions and local steroid injections were effective in treating stenosis of the gastric antrum after circumferential
ESD[4]; we also consider this approach effective. However, this method has challenges associated with the injection of triamcinolone into the submucosal layer within
the ulcer after the ESD and is also accompanied by the
possibility of perforations, similar to esophageal cases[11].
Thus, to address these issues, we developed the present
MST procedure, which is more gentle and convenient
than previous methods.
Furthermore, previous methods have been able to
treat strictures only after complaints of obstructive symptoms or after severe stricture have occurred, while our
MST can prevent strictures in the antrum after circumferential ESD. Although the use of steroids delays the healing of ulcers after ESD, they minimize severe deformities
and strictures. However, due to the induction of abundant
vascularization, as shown in our two cases (Figures 3C,
4C); care must be taken to detect any delayed bleeding for
at least 7 d after ESD procedure.
Additional experience with our method is still needed. Currently, a comparative prospective study including
a large number of cases is on-going at our hospital.
If the circumferential extent of a mucosal defect is >
3/4 at the antrum of the stomach after ESD procedure,
MST injection during ESD procedure is to be an effective and convenient method to prevent strictures without
steroid injection alone and performance of ballooning.

Treatment

Authors have developed a novel method to prevent severe gastric strictures
that does not involve previous methods. Their original method involves the
submucosal injection of a mixed solution composed of triamcinolone acetonide
and a general solution during the Endoscopic submucosal dissection (ESD)
procedure.

Related reports

It has recently been reported that balloon dilation, mucosal incision, and local
steroid injections can successfully treat gastric strictures. However, there are
some complications with existing methods and decreasing the quality of life.

Term explanation

Their original method involves the submucosal injection of a mixed solution
composed of triamcinolone acetonide and a general solution of glycerol, hyaluronic acid, and a small amount of indigo carmine and epinephrine during the
ESD procedure; this mixture is called a mixed solution of triamcinolone (MST).

Experiences and lessons

If the circumferential extent of a mucosal defect is > 3/4 at the antrum of the
stomach after ESD procedure, we consider MST to be an effective and convenient method to prevent strictures without steroid injection alone and performance of ballooning.

Peer review

Additional experience with this method would be needed to find out any severe
side-effects in clinic.
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Core tip: Gastric antral vascular ectasia (GAVE) is still an
uncommon and often neglected cause of gastric hemorrhage and surgery for treatment is not often reported in
the literature. This case report represents that a GAVE
patient who had recurrent melena successfully treated
with distal gastrectomy. When clinical condition of GAVE
patients deteriorate, surgery should be considered.
Original sources: Jin T, Fei BY, Zheng WH, Wang YX.
Successful treatment of refractory gastric antral vascular ectasia
by distal gastrectomy: A case report. World J Gastroenterol
2014; 20(38): 14073-14075 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i38/14073.htm DOI: http://
dx.doi.org/10.3748/wjg.v20.i38.14073

Abstract

INTRODUCTION

Gastric antral vascular ectasia (GAVE) is an uncommon
and often neglected cause of gastric hemorrhage. The
treatments for GAVE include surgery, endoscopy and
medical therapies. Here, we report an unusual case of
GAVE. A 72-year-old man with a three-month history of
recurrent melena was diagnosed with GAVE. Endoscopy
revealed the classical “watermelon stomach” appearance of GAVE and complete pyloric involvement. Melena reoccurred three days after argon plasma coagulation treatment, and the level of hemoglobin dropped to
47 g/L. The patient was then successfully treated with
distal gastrectomy with Billroth Ⅱ anastomosis. We
propose that surgery should be considered as an effective option for GAVE patients with extensive and severe
lesions upon deterioration of general conditions and
hemodynamic instability.

Gastric antral vascular ectasia (GAVE) was ﬁrst described
in 1953 by Rider et al[1] as a cause of massive gastric hemorrhage. GAVE is an uncommon and often neglected
cause of upper gastrointestinal (GI) bleeding. Endoscopic
ﬁndings demonstrated that GAVE was limited almost exclusively to the antrum, and red spots were either aggregated in linear stripes (watermelon stomach) or diffusely
spread[2]. Treatments include endoscopic therapy, surgery
and pharmacotherapies, such as hormones, tranexamic
acid and somatostatin analogues. For intractable cases,
surgery is the last resort[3] because this approach has significant mortality and morbidity risks, especially in the
setting of portal hypertension and liver cirrhosis[4]. Here,
we report a case of recurrent GAVE refractory to argon
plasma coagulation (APC) and successfully controlled by
distal gastrectomy.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Gastric antral vascular ectasia; Melena; Distal gastrectomy; Argon plasma coagulation; Endoscopic
band ligation
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A 72-year-old man presented with a three-month history of recurrent melena. He described three episodes
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Figure 1 Endoscopy revealed striped lesion radially departing from the
pylorus.

Figure 3 Surgical pathologic specimens indicated gastric antral mucosal
erosion with bleeding from mesenchymal dilated vessels.

ing of distal gastrectomy with Billroth Ⅱ anastomosis.
The operation was successful without any postoperative
complication except tolerable pain. Surgical specimens
revealed that the lesion was extensive and severe and that
the pylorus was completely involved (Figure 2). Specimen
histology revealed gastric antral mucosal erosion with
bleeding from mesenchymal dilated vessels (Figure 3).
Over a 12-mo follow-up period, the patient has experienced no further episodes of bleeding. His hemoglobin
levels are stabilized at normal levels.

DISCUSSION
Figure 2 Pathological specimen revealed that lesion is extensive and serious and that the pylorus was completely involved.

GAVE is an uncommon but severe cause of upper GI
bleeding, and evidence suggests that GAVE is identified
in 26 of 744 (4%) consecutive endoscopies for non-variceal upper GI bleeding[5]. Clinically, GAVE often coexists
with other disorders. Most GAVE patients are thought
to have GAVE-related comorbid conditions. Cirrhosis
is observed in 30% of GAVE patients[6]. In noncirrhotic
patients, autoimmune disorders are the most common;
the majority of GAVE-associated disorders are connective tissue diseases, with an incidence as high as 62%[7].
Currently, many therapeutic options are available, including surgical, endoscopic and medical choices. Drug
therapies, such as hormones, octreotide, and tranexamic
acid, have no definite role in the cure of GAVE-related
bleeding and should be considered an experimental therapeutic approach[4]. Endoscopic therapy, particularly APC
treatment, has shown to be as effective as and also safer
than surgery, and this therapeutic option should always
be considered as the first-line treatment for patients with
GAVE-related bleeding. In recent years, another endoscopic treatment, endoscopic band ligation, appeared;
endoscopic band ligation was firstly reported by Sinha et
al[8] as a treatment for refractory GAVE in the patients
who failed other treatment modalities, such as APC or
hormonal therapy. However, its utilization is still sparse,
and future randomized multicenter prospective studies are
necessary to conclusively establish the superiority of EBL
over conventional methods for the treatment of GAVE[7].
In this case, the patient was firstly advised to have
APC treatment after being diagnosed with GAVE. How-

of melena with dizziness. His past medical history in a
community hospital included necessary transfusion and
acid suppression therapy, such as the administration of
a proton pump inhibitor. The past two gastrointestinal
endoscopies indicated a diagnosis of hemorrhagic erosive
gastritis and chronic superficial gastritis with gastric antral
erosion. His social history was significant for hypertension, which he controls well with Norvasc (10 mg, qd),
and gout, which is treated with aspirin and discontinued
after the first bleeding. Cirrhosis, renal failure, and connective tissue diseases were excluded.
The most recent episode occurred three days before
being admitted to the hospital. Initial laboratory studies
were significant for 66 g/L hemoglobin (reference range
129-173 g/L). Colonoscopy was negative. The capsule
endoscopy indicated a diagnosis of hemorrhagic gastritis.
Repeated endoscopy revealed the classical “watermelon
stomach” appearance of GAVE and complete pyloric
involvement (Figure 1). The lesion was so extensive
and severe that it made it difficult for the endoscope to
pass through the pylorus. After a successful pass, the
friction between the endoscope and the lesions caused
bleeding. Then, the patient was treated with APC (Erbe
ICC200 high-frequency electrotome, 40 W) primarily for
the bleeding areas. The melena recurred three days after
APC, and the level of hemoglobin dropped to 47 g/L.
He was then transferred to have an open surgery consist-
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ever, given the limited depth of thermal injury, APC
treatment might not be effective in some cases[9]. In this
patient, the extensive and serious area of involvement
might have affected the treatment-resistant hemorrhage.
Given the deteriorating clinical condition of the patient,
distal gastrectomy was performed.
Surgery for GAVE treatment is not often reported
in the literature. Although surgical resection is associated
with a high rate of morbidity and mortality (the postoperative mortality rate was 6.6% to 7.4%) when attempted
in patients with GAVE especially those with combined
liver cirrhosis and other serious concomitant diseases,
this treatment modality remains the only reliable method
and often the last resort for refractory cases or recurrent
GI bleeding[10]. Here, we propose that surgery should be
considered as an effective option for GAVE patients with
extensive and severe lesions upon deterioration of general conditions and hemodynamic instability.

of inert argon gas through a probe at a preset flow rate. The energy released
by ionized gas heats the surface to a depth of 0.5 mm to 3 mm, coagulating the
superficial blood vessels.

Experiences and lessons

APC treatment may not be effective in some GAVE patients and when their
clinical condition deteriorate, surgery should be considered.

Peer review

This special case reminds us that surgery definitely has a place in the treatment
of GAVE patients.
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Treatment

9

The patient was successfully treated with distal gastrectomy with Billroth Ⅱ
anastomosis after failure of argon plasma coagulation (APC) treatment.

Related reports

Endoscopic therapy, particularly APC treatment always be considered as the
first-line treatment for patients with GAVE-elated bleeding, while surgery the
last resort for its high rate of morbidity and mortality.

10

Term explanation

APC which can be applied through a flexible endoscope, involves the passing

Rider JA, Klotz AP, Kirsner JB. Gastritis with veno-capillary
ectasia as a source of massive gastric hemorrhage. Gastroenterology 1953; 24: 118-123 [PMID: 13052170]
Sato T, Yamazaki K, Akaike J. Endoscopic band ligation
versus argon plasma coagulation for gastric antral vascular
ectasia associated with liver diseases. Dig Endosc 2012; 24:
237-242 [PMID: 22725108]
Saad Aldin E, Mourad F, Tfayli A. Gastric antral vascular
ectasia in a patient with GIST after treatment with imatinib:
case report and literature review. Jpn J Clin Oncol 2012; 42:
447-450 [PMID: 22422898 DOI: 10.1093/jjco/hys032]
Fuccio L, Mussetto A, Laterza L, Eusebi LH, Bazzoli F. Diagnosis and management of gastric antral vascular ectasia.
World J Gastrointest Endosc 2013; 5: 6-13 [PMID: 23330048
DOI: 10.4253/wjge.v5.i1.6]
Dulai GS, Jensen DM, Kovacs TO, Gralnek IM, Jutabha R.
Endoscopic treatment outcomes in watermelon stomach patients with and without portal hypertension. Endoscopy 2004;
36: 68-72 [PMID: 14722858 DOI: 10.1055/s-2004-814112]
Ward EM, Raimondo M, Rosser BG, Wallace MB, Dickson
RD. Prevalence and natural history of gastric antral vascular
ectasia in patients undergoing orthotopic liver transplantation. J Clin Gastroenterol 2004; 38: 898-900 [PMID: 15492609
DOI: 10.1016/S0016-5085(03)83369-3]
Keohane J, Berro W, Harewood GC, Murray FE, Patchett SE.
Band ligation of gastric antral vascular ectasia is a safe and
effective endoscopic treatment. Dig Endosc 2013; 25: 392-396
[PMID: 23808945 DOI: 10.1111/j.1443-1661.2012.01410.x]
Sinha SK, Udawat HP, Varma S, Lal A, Rana SS, Bhasin DK.
Watermelon stomach treated with endoscopic band ligation.
Gastrointest Endosc 2006; 64: 1028-1031 [PMID: 17140926 DOI:
10.1010/j.gie.2006.05.006]
Yoshida H, Takahashi H,Akoshima H,Chida N, Noguchi K,
Tanabe N, Yutaka Mano, Ukai K, Tadokoro K. Successful
treatment of refractory gastric antral vascular ectasia using
transcatheter arterial embolization. Clin J Gastroenterol 2013; 6:
231-236 [DOI: 10.1007/s12328-013-0385-y]
Liu F, Ji F, Jin X, Du Y. Gastric antral vascular ectasia (GAVE)
in two non-cirrhotic patients involved large area of stomach:
case report and literature review. J Interv Gastroenterol 2013; 3:
107-110 [PMID: 24478930 DOI: 10.4161/jig.113]
P- Reviewer: Beales ILP, Manner H, Marrelli D, Stanciu C
S- Editor: Ma N L- Editor: A E- Editor: Du P

WCCR|www.wjgnet.com

1099

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

GASTROINTESTINAL DISEASES

Heterotopic pancreatic tissue in the gastric cardia: A case
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Core tip: The heterotopic pancreas, which is usually
described as an untypical presence of pancreatic tissue without any anatomic or vascular continuity with
the pancreas, is relatively rare. As an intra- or submucosal lesion, is usually found incidentally, most often
in the gastric antrum. However, it may also be found
anywhere in the digestive tract. We report an ectopic
pancreatic lesion atypically located in the gastric cardia
in a 73-year-old woman with chronic epigastric pain accompanied by heartburn.

Abstract
Original sources: Filip R, Walczak E, Huk J, Radzki RP, Bieńko M.
Heterotopic pancreatic tissue in the gastric cardia: A case report and
literature review. World J Gastroenterol 2014; 20(44): 16779-16781
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i44/16779.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i44.16779

The heterotopic pancreas, which is usually described
as an untypical presence of pancreatic tissue without
any anatomic or vascular continuity with the pancreas,
is relatively rare. Clinical manifestations may include
bleeding, inflammation, pain and obstruction; however,
in most cases it remains silent and is diagnosed during
autopsy. Here, we report a case of ectopic pancreatic
lesion located in the gastric cardia. The patient was
a 73-year-old woman who had a history (over four
months) of chronic epigastric pain accompanied by
heartburn. Esophagogastroduodenoscopy revealed inflammatory changes throughout the stomach and lower
esophagus, as well as a flat polypoid mass with benign
features located in the gastric cardia, approx. 10 mm
below the “Z” line, measuring approx. 7 mm in diameter. Endoscopic biopsy forceps were used to remove the
lesion. Histological examination of the lesion revealed
the presence of heterotopic pancreatic tissue in the
gastric mucosa. On the basis of the presented case, we
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INTRODUCTION
The heterotopic pancreas, which is usually described as
an untypical presence of pancreatic tissue without any
anatomic or vascular continuity with the pancreas, was
probably firstly described in the 18th century when it was
found in an ileal diverticulum[1]. It may be found at different sites in the gastrointestinal tract, with a propensity
to affect the small intestine and stomach. Although a heterotopic pancreas can occur at any age, it is most common, after 50 years of age[2,3]. Clinical manifestations may
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Figure 1 Endoscopic examination showing the location of the flat polypoid mass with benign features in the gastric cardia. The lesion was approx.
10 mm below the “Z” line and measured approx. 7 mm in diameter.

Figure 2 Pancreatic heterotopia of the cardiac mucosa. Most of the glandular structures visible below the foveolae correspond to pancreatic exocrine
acini.

include bleeding, inflammation, pain and obstruction;
however, in most cases it remains silent and is diagnosed
during autopsy[1,4]. On the other hand, in such tissue there
is also an increased risk of malignant transformation[5].
We report the case of a 73-year-old female with an
ectopic pancreatic lesion in the gastric cardia.

in June 2012, and no abnormalities in the location of the
previously described lesion were found, nor in any other
location within the upper gastrointestinal tract (GIT).

DISCUSSION
The origins of pancreatic ectopia are not fully elucidated;
however, the most probable theories are based on the
fetal migration of pancreatic cells and on the penetration of immature gastric mucosa inside the submucosa,
followed by its pancreatic metaplasia[6]. The possible localizations within the GIT are the esophagus, stomach,
small intestine, common bile duct and gallbladder, papilla
of Vater, Meckel’s diverticulum and mesocolon[6,7]. However, most commonly, an ectopic pancreas is seen in the
stomach - up to 38%, of which 95% are located in the
greater curvature in the antrum[8]. The occurrence in particular layers of the stomach wall is as follows: 73% in the
submucosal layer, 17% in the muscularis propria layer and
10% in the subserosal layer[7]. Notably, we could not find
any information in the literature about the occurrence of
ectopic pancreatic tissue on or within the epithelial layer
of the gastric mucosa.
The clinical symptoms of pancreatic ectopia depend
of location, size and other pathological features that may
occasionally coexist, e.g., secretion of pancreatic enzymes
that can result in local inflammation or/and secreting the
hormones that may exert a whole body effect. Lesions
smaller than 15 mm in diameter remain asymptomatic
until they cause local inflammation or obstruction, and
are usually detected accidentally. Last, but not least,
pancreatic ectopia may occasionally turn into adenocarcinoma or a neuroendocrine neoplasm[1,2,7]. In pediatric
patients, the clinical picture of pancreatic ectopia can be
different. Most characteristic are GIT obstructions and
intrasuspection that can also be associated with some
congenital abnormalities, including granular pancreas,
esophageal atresia, Meckel’s diverticulum, malrotation,
choledochal cyst and extrahepatic biliary atresia[9].
Endoscopical examination usually shows a wellcircumscribed submucosal tumor, sometimes with central

CASE REPORT
In March 2011, a 73-year-old woman was admitted to
hospital because of pain located in the left upper- and
middle-abdomen, accompanied by heartburn, nausea and
vomiting. The history of the above symptoms lasted for
about four months with remarkable aggravation a few
days before being admitted to hospital. Her past medical
history, apart from colon diverticulosis, also contained
arterial hypertension, nodular goiter and diabetes type
2. Physical examination was unremarkable, as were the
results of complete blood count and routine biochemical
investigations. Esophagogastroduodenoscopy revealed
inflammatory changes throughout the stomach and lower
esophagus, as well as a flat polypoid mass with benign
features located in the gastric cardia, approx. 10 mm below the “Z” line, measuring approx. 7 mm in diameter
(Figure 1). The duodenum was unremarkable. Endoscopic
biopsy forceps removed the lesion, which submitted for
histopathological assessment. The endoscopic diagnosis
was superficial gastritis, gastroesophageal reflux disease
(GERD) with the presence of a gastroesophageal junction hyperplastic polyp. Histological examination of the
lesion revealed the presence of heterotopic pancreatic tissue in the cardiac mucosa with fully developed acini (Figure
2). An abdominal ultrasound was normal, apart from the
presence of nephrolithiasis. After discharge from hospital,
she was under the supervision of the gastroenterology
outpatients clinic, where she passed colonoscopy with the
polypectomy of the two tubular adenomas of approx. 6
mm and 8 mm in diameter, as well as whole gastrointestinal tract radiography with barium contrast, which was
normal. Two control esophagogastroduodenoscopical examinations with random biopsies were performed, the last
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stomach and lower esophagus, as well as a flat polypoid mass with benign features located in the gastric cardia.

“umbilication”, covered with normal mucosa. Therefore,
the surface biopsy results are usually inconclusive, and the
final diagnosis is based on histological verification after
surgery or endoscopic submucosal resection/dissection[2].
Lymphoma, carcinoid, gastrointestinal stromal tumors, as
well as some other abnormalities within the GIT, should
be a part of the differential diagnosis, and available imaging techniques, including CT or MR scanning, and EUS
enhanced with fine needle aspiration, allow the selection of
the best resection technique[10]. It is clear that a symptomatic heterotopic pancreas should be resected, irrespective
of the method chosen; however, clear recommendations
for the management of asymptomatic and histologically
verified lesions have not been established to date.
In the presented case, the first diagnosis based on the
endoscopic view was typical for patients with GERD“gastroesophageal junction hyperplastic (inflammatory)
polyp”; however, the histology result was very surprising,
since data on the occurrence of pancreatic ectopia on the
surface of the gastric mucosa in gastric cardia are lacking.
In such a case, one could expect pancreatic metaplasia in
the gastric mucosa, which is sometimes seen in, e.g., the
gastric patch[11]; however, the histological examination revealed pancreatic ectopia. The polyp was completely and
safely removed, and several further endoscopical controls
did not show any relapse.
In summary, although an ectopic pancreas is relatively
rare, it is always a part of differential diagnosis when
dealing with submucosal or polyp-like gastric lesions. On
the basis of the presented case, we suggest, that even
small, flat and/or untypically located lesions (e.g., gastric
cardia) should also be considered to be formed from the
ectopic pancreatic mass.

Pathological diagnosis

Histology revealed heterotopic pancreatic tissue in the cardiac mucosa with
fully developed acini.

Treatment

Endoscopic biopsy forceps removed the lesion.

Related reports

The diagnosis may be complex because of the gross similarity of pancreatic heterotopia with GIST, carcinoid, lymphoma, adenoma or even gastric carcinoma.

Experiences and lessons

The presented case report suggests that even small, flat and/or untypically
located lesions (e.g., cardia) should also be considered to be formed from the
pancreatic ectopic mass.

Peer review

This article describes a pancreatic ectopia mimicking a flat polyp, atypically
located in the gastric cardia.
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Case characteristics

A 73-year-old female with a history of recurrent epigastric pain and heartburn.

Clinical diagnosis
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Ectopic pancreatic lesion located in the gastric cardia.

Differential diagnosis

Hyperplastic polyp, gastric adenoma, fundic gland polyp, gastrointestinal stromal tumor (GIST), lymphoma.

Laboratory diagnosis

11

Blood morphology, metabolic panel and liver function tests were within normal limits.

Imaging diagnosis

Esophagogastroduodenoscopy revealed inflammatory changes throughout the
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Core tip: We report the first case of a 49-year-old
woman diagnosed with focal signet ring cell carcinoma
that arose from a fundic gland polyp in the stomach.
The tumor was detected and completely excised by endoscopic snare polypectomy. Although malignant transformation of fundic gland polyps (FGPs) is extremely
rare, endoscopists should consider the association of
gastric polyps with gastric cancer for both hyperplastic
polyps and FGPs.
Original sources: Jeong YS, Kim SE, Kwon MJ, Seo JY, Lim H,
Park JW, Kang HS, Moon SH, Kim JH, Park CK. Signet-ring cell
carcinoma arising from a fundic gland polyp in the stomach. World
J Gastroenterol 2014; 20(47): 18044-18047 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v20/i47/18044.htm
DOI: http://dx.doi.org/10.3748/wjg.v20.i47.18044

INTRODUCTION
Gastric fundic gland polyps (FGPs) are the most common lesions, and they have been regarded as benign.
These polyps can be sporadic or associated with an inherited polyposis syndrome. Sporadic FGPs are typically regarded as benign lesions with no risk of malignant transformation. Some reports have described sporadic FGPs
containing low-grade or high-grade dysplasia[1,2]. Adenocarcinoma of the fundic gland was recently proposed as
a new variant of gastric adenocarcinoma[3,4]. However,
there are no reports of signet ring cell carcinoma arising from a sporadic FGP. Herein, we report the case of
a woman diagnosed with focal signet ring cell carcinoma
originating from an FGP. The FGP with focal signet ring
cell carcinoma was completely endoscopically excised by

Abstract
Fundic gland polyps (FGPs) are currently the most
common type of gastric polyps and are usually benign.
However, although rare, gastric adenocarcinoma of FGP
has been recently proposed as a new variant of gastric
adenocarcinoma. Here we report the first case of a
49-year-old woman with focal signet ring cell carcinoma
that arose from an FGP of the stomach. The tumor was
completely excised by endoscopic snare polypectomy.
FGPs should therefore be evaluated for malignant
changes although they occur rarely, if the FGP has an
erosive or irregular surface.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

WCCR|www.wjgnet.com

1103

February 8, 2015|Second Edition|

Jeong YS et al . Signet-ring cell carcinoma in stomach FGP

A

B

Figure 1 Endoscopic appearance of fundic gland polyps. A: The first polyp (0.8 cm in diameter, pedunculated, reddish, and with an erosive surface) at the mid
body on the anterior wall; B: Other polyps (with a smooth surface) at the mid to high body on the greater curvature.

A

B

Figure 2 Histological findings. A: A resected specimen demonstrated signet ring cell carcinoma (between the arrows) (HE staining, × 40); B: Loosely cohesive signet ring cells from fundic oxyntic glands of fundic gland polyp infiltrate the lamina propria (HE staining, × 100).

a focus of loosely cohesive round cells that had a foamy
eosinophilic cytoplasm and peripherally placed nuclei
infiltrated lamina propria, measuring 0.2 cm × 0.1 cm, in
the superficial portion of the polyp. The tumor cells were
consistent with signet ring cell carcinoma, and they appeared to originate from fundic oxyntic cells of the FGP.
The cancerous focus was confined within the mucosa
(Figure 2). The tumor cells were positive for cytokeratin
using immunohistochemistry. Approximately 80% of the
tumor cells were positive for p53 protein (1:2000, clone
DO-7, Novacastra, Newcastle upon Tyne, United Kingdom), while proliferative oxyntic cells of the FGP were
negative (Figure 3). Helicobacter pylori (H. pylori) infection
was negative. The second, third and fourth polyps were
FGPs.
The first polyp was resected completely by snare polypectomy, and the resection margins were negative for
carcinoma.

snare polypectomy.

CASE REPORT
A 49-year-old woman was referred for gastric polyps in a
mass-screening endoscopic examination at a local clinic.
The patient did not describe any important past history
data or complaints at admission. No specific familial history was identified. The physical examination and laboratory
data were also unremarkable. Endoscopic examination of
the upper digestive tract revealed four gastric polyps. The
first polyp (0.8 cm in diameter, pedunculated, reddish, and
with an erosive surface) was located at the mid body on
the anterior wall (Figure 1A). The second and third polyps
(0.5 cm in diameter, pedunculated, and with a smooth
surface) were located at the mid body on the greater curvature. The fourth polyp (0.4 cm in diameter, pedunculated, and smooth) was at the high body on the greater
curvature (Figure 1B). The first polyp was removed by
snare polypectomy after epinephrine injection due to the
erosive surface, even though it was small and suspected
to be an FGP. The second, third and fourth polyps were
removed using hot biopsy forceps. Histologically, the
lesion consisted mainly of polypoid proliferation of
fundic oxyntic glands, which were partially dilated and
distorted, which is consistent with FGP. We also found

WCCR|www.wjgnet.com

DISCUSSION
This novel case describes a signet ring cell carcinoma that
originated from an FGP. The relationship between adenocarcinoma and gastric adenoma is well established[5]. However, gastric FGPs, which are the most common lesions,
have typically been considered benign lesions with no risk
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Figure 3 Immunohistochemical findings. A: Signet ring cell carcinoma is positive for cytokeratin (arrow); B: p53 is expressed in signet ring cell carcinoma but not in
the fundic oxyntic cells (arrow).

of malignant transformation.
Sporadic FGPs are the most common type of gastric
polyps that are found during upper endoscopy[6]. The
prevalence of FGPs appears to be increasing due to the
increased use of upper endoscopy, increased use of acid
suppressive medications, and decreased prevalence of H.
pylori infection[2].
The pathogenesis and malignant potential of FGPs
are unknown. FGPs rarely occur before adulthood and
40%-50% spontaneously regress; both features are inconsistent with the traditional assumptions about hamartomas[7]. A case of dysplasia and adenocarcinoma has been
documented in the FGPs of patients with attenuated
adenomatous polyposis coli[8]. A female predominance in
nonfamilial FGPs suggests that hormones play a role in
the development of FGPs[9]. Some reports have described
sporadic FGPs with low-grade or high-grade dysplasia[10,11]
and adenocarcinoma[3,4,6]. There are no reports of gastric
signet ring cell carcinoma arising from sporadic FGPs.
In the present case, the FGP (0.8 cm in diameter) was
associated with a minute signet ring cell carcinoma and removed. The histologic differential diagnoses of signet ring
cell carcinoma in gastric polyp included mucosal xanthelasma, clusters of mucin-laden macrophages in the lamina
propria, and metastatic carcinomas composed of loosely
cohesive cells, such as lobular carcinoma of the breast. In
the present case, the tumor cells were positive for cytokeratin, which differentiates histiocytes from signet ring
cell carcinoma. The present tumor cells were negative for
the estrogen and progesterone receptors, and the systemic
evaluation of the patient did not reveal any other malignancies.
Although the malignant transformation of FGPs is
extremely rare, endoscopists should consider the association of gastric polyps and gastric cancer for both hyperplastic polyps and FGPs.
The polyp had a minute signet ring cell carcinoma that
was removed using snare polypectomy due to the erosive
surface, even if it was a suspected FGP. Histologically, the
tumor cells were in the superficial portion of the polyp,
but the relationship between the cancerous foci and the

WCCR|www.wjgnet.com

erosive surface was not clear. Little is known about the
pathogenesis of and risk factors for the malignant transformation of FGPs. Inflammation or molecular alterations related to an erosive surface may be associated with
the malignant transformation of FGPs.
Therefore, endoscopists should perform a thorough
visual inspection of gastric FGPs. Any lesions, no matter
how small, that appear significantly different from others (e.g., erosive or irregular surface) should be biopsied
or removed. When the surface of an FGP is eroded, the
regenerative appearance can be interpreted as dysplasia;
however, true dysplasia or malignant transformation
of sporadic FGPs should be considered. Biopsies or
endoscopically resected stomach specimens should be
carefully examined microscopically for the possibility of
malignancy.
In conclusion, we report the first case of a woman
who was diagnosed with focal signet ring cell carcinoma
originating from an FGP. This case shows that sporadic
FGPs may also be related to gastric cancer. Although
the association of FGPs and gastric cancer is not clearly
established, biopsies or resection of FGPs, no matter
how small, should be considered when the FGP has an
erosive surface.

COMMENTS
COMMENTS
Case characteristics

A 49-year-old woman with incidentally found gastric polyps.

Clinical diagnosis
Fundic gland polyp.

Differential diagnosis

Familial polyposis syndrome, malignancy.

Laboratory diagnosis

The laboratory datas were unremarkable.

Imaging diagnosis

Computed tomography scans of abdomen and pelvis were unremarkable.

Pathological diagnosis

Snare polypectomy revealed a focal signet ring cell carcinoma originating from
a fundic gland polyp.

Treatment

The patient was not treated any further after snare polypectomy because the
polyp was resected completely and the resection margins were negative for
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Related reports

4

Term explanation

5

Some reports have described sporadic fundic gland polyps (FGPs) containing
low-grade or high-grade dysplasia. A gastric adenocarcinoma of the fundic
gland was recently proposed as a new variant of gastric adenocarcinoma.
FGP means fundic gland polyp.

Experiences and lessons

6

This case report not only represents focal signet ring cell carcinoma in a FGP
that have not been reported, but also provides a lesson that sporadic FGPs
with different appearance from others should undergo a biopsy examination or,
if possible, be removed.

7

Peer review

The direct histologic relationship between the cancerous foci and the erosive
surface of FGP is not clear. But this case shows the possibility of malignant
transformation in a sporadic FGP. This case can give endoscopists a lesson in
the management of a sporadic FGP.
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Core tip: Some studies argue that neuroendocrine carcinoma (NEC) can be removed by endoscopic resection.
However, in this case, we found that NEC can have
jumping metastasis. Thus, NEC must be removed by
radical surgical resection.
Original sources: Kang SH, Kim KH, Seo SH, An MS, Ha TK,
Park HK, Bae KB, Choi CS, Oh SH, Choi YK. Neuroendocrine
carcinoma of the stomach: A case report. World J Gastrointest
Surg 2014; 6(4): 77-79 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v6/i4/77.htm DOI: http://dx.doi.
org/10.4240/wjgs.v6.i4.77

Abstract
INTRODUCTION

Neuroendocrine carcinoma (NEC) is a rare tumor, comprising < 1% of stomach cancers. A 55-year-old woman
was referred to our hospital with biopsy-proven gastric
cancer. A shallow ulcerative lesion was detected in the
lesser curvature of the lower body. It was suspected
to be early gastric cancer ⅡA + ⅡC type. Thus, endoscopic submucosal dissection was performed. She was
subsequently diagnosed with NEC, which is aggressive
and carries a poor prognosis. We conducted a radical
resection and a laparoscopic-assisted distal gastrectomy. The tumor had infiltrated the subserosal layer and
6/42 lymph nodes were involved. The mitotic index was
16/10 high power fields and the Ki-67 labeling index
was 26%-50%. The final diagnosis of NEC was made
according to the World Health Organization 2010 criteria. She was suspected of having jumping metastasis
to the proximal margin. The patient was treated with
an oral anticancer drug (5-flurouracil based drug) for
2 years. The patient has been followed up for 3 years
without recurrence.

WCCR|www.wjgnet.com

Neuroendocrine carcinoma (NEC) is rare tumor that includes < 1% of stomach cancers. It is aggressive and has
a poor prognosis[1-3]. NEC is classified as neuroendocrine
carcinoma G3 according to The World Health Organization (WHO) classification of tumors of the digestive
system, 2010[4].
In this report, we describe a patient with NEC who
underwent endoscopic submucosal dissection (ESD) and
laparoscopic assisted distal gastrectomy (LADG) for removal of a tumor.

CASE REPORT
A 55-year-old woman with acid reflux underwent an
esophagogastroduodenoscopy (EGD) for a checkup. A
shallow ulcerative lesion was detected in the lesser curvature of the lower body (Figure 1). It was suspected to be
early gastric cancer ⅡA + ⅡC type. A biopsy was done

1107

February 8, 2015|Second Edition|

Kang SH et al . Neuroendocrine carcinoma of the stomach

Figure 1 Endoscopic findings. Ulcerative lesion in the lesser curvature of the
lower body.

Figure 2 Endoscopic submucosal dissection specimen. A hypercellular lesion was detected in the mucosa and submucosal layers.

and it was diagnosed as a well differentiated adenocarcinoma. She was transferred to the digestive department of
our hospital.
On July 13, she underwent ESD. The specimen was
6.3 cm × 3.8 cm and a pathological examination revealed
a 1.2 cm × 1.4 cm NEC that had invaded the submucosal layer. The tumor cells exhibited mitosis in 16/10
high power fields (HPF). The resection margin was clear
(Figure 2) and no lymphatic, vascular or neural invasion
was observed. She was advised to undergo an operation
due to possible neural invasion by the NEC. On July 24,
she vomited blood from an ulcer because of the weakened mucosa after ESD. The bleeding was stopped under
emergency EGD. She underwent conservative treatment
with a proton-pump inhibitor and no oral intake.
On August 9, she underwent LADG with a D2
lymphadenectomy. A Billroth type Ⅰ anastomosis was
done. A frozen biopsy revealed that the proximal and
distal resection margins were clear of lesions. The mass
was 2.2 cm × 1.3 cm in size and limited to the subserosa
(Figure 3). The proximal resection margin was very close
to the lesion but the distal resection margin was clear.
Neural and lymphatic invasion was observed with 6 of 42
metastatic lymph nodes harvested. The tumor cells were
positive for synaptophysin, chromogranin and CD56.
The Ki-67 labeling index was 2+ (26%-50%). These findings led to the diagnosis of NEC, according to the 2010
WHO criteria[4]. The proximal margin was clear but the
final pathology showed that some cancer cells were found
between the mucosa and submucosa.
Minor bleeding was detected through the drain during the first 3 d. After an antihemorrhagic treatment and
a transfusion, the blood tests were stable and the drain
color changed to clear. She was discharged after the drain
was removed.
She was treated with an oral anticancer drug [5-flurouracil (5-FU) based drug] for 2 years. No recurrence
at the anastomosis or other site in the stomach was observed 3 years later.

Figure 3 Laparoscopic assisted distal gastrectomy specimen. The ulcerative lesion due to mucosal detachment after endoscopic submucosal dissection is distinguished from normal mucosa (right side). Fibrosis was observed
in the submucosal layer and a hypercellular lesion that was the same as the
endoscopic submucosal dissection specimen in the muscle and subserosa layers.

plasm with predominant neuroendocrine differentiation
and is an uncommon tumor with multiple sites of occurrence[5].
NENs are commonly divided by origin as located
in the foregut (lung, bronchus, stomach or duodenum),
midgut (jejunum, ileum, appendix or proximal colon) and
hindgut (distal colon or rectum). The percentage of foregut cases is 34%, midgut 30% and hindgut 36%[6].
Gastric NEN is classified into neuroendocrine tumor
(NET), neuroendocrine carcinoma (NEC), mixed adenoneuroendocrine carcinoma, enterochromaffin cells,
serotonin-producing NETs and gastrin-producing NETs.
NETs include NET G1 (carcinoid) and NET G2 (welldifferentiated neuroendocrine tumor/carcinoma). NECs
include NEC G3 (poorly differentiated neuroendocrine
carcinoma small cell type/large cell type)[4]. NEN is positive for synaptophysin and chromogranin A[7].
NEN is classified based on the level of cellular proliferation, including the mitotic and Ki-67 indices[4]. In
our case, the mitotic index was 16/10 HPF and the Ki-67
labeling index was 26%-50%. Thus, she was diagnosed
with NEC. We suspected jumping metastasis from the
main lesion to the proximal margin.

DISCUSSION
Neuroendocrine neoplasm (NEN) is an epithelial neo-
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Gastric NEN has different prognoses and treatments depending on type. The prognosis of NET G1 is
good and the 5 year survival rate is high. NET G2 has
a favorable prognosis but is aggressive. NEC has the
highest malignant potential but the 5 year survival rate is
75%-80%; however, the prognosis is poor. NET can be
removed by endoscopic resection, whereas NEC requires
surgical resection and lymph node dissection[8]. The best
choice adjuvant chemotherapy for NEC is cisplatinumbased chemotherapy[9]. However, in this case we used a
5-FU oral agent because of the patient’s financial status
and compliance.
In conclusion, a neuroendocrine tumor can be removed
by endoscopic resection but it must be a radical surgical
resection in accordance with a malignant tumor, due to its
aggressive tendency and high malignant potential.

2
3

4

5

6

COMMENTS
COMMENTS
Case characteristics

7

This case reports a neuroendocrine carcinoma with jumping metastasis.

Pathological diagnosis

Neuroendocrine neoplasm can be diagnosed using a mitotic count and the
Ki-67 index.

Treatment

8

Neuroendocrine tumors can be removed by endoscopic resection but a neuroendocrine carcinoma must be excised by radical surgical resection.

Peer review

In this case, the authors used 5-flurouracil chemotherapy, but a common choice
for neuroendocrine carcinoma is cisplatinum-based chemotherapy.
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Gastric necrosis: A late complication of nissen fundoplication
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junostomy was performed and patient was discharged
home after a 7-d hospital stay with no immediate complications. We also discuss some technical aspects of
the procedure that might be important to reduce the
incidence of this complication.
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Core tip: Gastric necrosis is a rare condition because
of the rich blood supply and the extensive submucosal
vascular network of the stomach. “Gas-bloat” syndrome
is a Nissen fundoplication postoperative complication
that causes gastric dilatation, but very rarely an ischemic compromise of the organ. We report a case of a
63-year-old women, who presented a total gastric necrosis following laparoscopic Nissen fundoplication and
we discuss technical aspects of the procedure that are
important to prevent this complication.

Abstract
Gastric necrosis is a rare condition because of the rich
blood supply and the extensive submucosal vascular
network of the stomach. “Gas-bloat” syndrome is a well
known Nissen fundoplication postoperative complication. It may cause severe gastric dilatation, but very
rarely an ischemic compromise of the organ. Other
factors, such as gastric outlet obstruction, may concur
to cause an intraluminal pressure enough to blockade
venous return and ultimately arterial blood supply and
oxygen deliver, leading to ischaemia. We report a case
of a 63-year-old women, who presented a total gastric
necrosis following laparoscopic Nissen fundoplication
and a pyloric phytobezoar which was the trigger event.
No preexisting gastric motility disorders were present
by the time of surgery, as demonstrated in the preoperative barium swallow, thus a poor mastication (patient
needed no dentures) of a high fiber meal (cabbage)
may have been predisposing factors for the development of a bezoar in an otherwise healthy women at the
onset of old age. A total gastrectomy with esophagoje-
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Original sources: Salinas J, Georgiev T, González-Sánchez
JA, López-Ruiz E, Rodríguez-Montes JA. Gastric necrosis: A
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Surg 2014; 6(9): 183-186 Available from: URL: http://www.
wjgnet.com/1948-9366/full/v6/i9/183.htm DOI: http://dx.doi.
org/10.4240/wjgs.v6.i9.183

INTRODUCTION
The rich blood supply of the stomach preserves this viscera from ischemic events, even after the ligation of all
the major vessels[1] (a. gastrica dextra, a. gastrica sinistra, a.
gastro-omentalis dextra, a. gastro-omentalis sinistra and
aa. gastricae breves). Notwithstanding this fact, acute gastric dilatation accompanied with or without gastric outlet
obstruction[2-7], eating disorders[8-10] or gas-bloat syndrome
are recognized causes of ischemic gastric necrosis.
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Figure 1 Plain abdominal radiography.

Figure 2 Gastric mucosal necrosis, endoscopic view.

The gas-bloat syndrome is defined as a variable group
of symptoms resulting from the inability to relieve gas
from the stomach after fundoplication. It’s incidence may
vary from 1% to 85%[11]. Gastrointestinal gas may proceed either from an excessive production (carbohydrate
or fat rich food, small intestinal bacterial overgrowth) or
from an excess of swallowed air (disphagia secondary to
orophagryngeal or esophageal motility disorders or anxiety
disorders with inefficient chewing, gastroesophageal reflux
disease, etc.). The predominant complaint is bloating, but
other symptoms include abdominal distention, early satiety,
nausea, upper abdominal pain, flatulence, inability to belch,
and inability to vomit[11]. Antireflux surgery may contribute to the obstruction of gas blow into the esophagus by
means of different mechanisms[12] (surgically altered physiology of the gastroesophageal junction, surgical injury to
the vagus nerve, mechanic compression of the wrap), specially when associated to previous gastroesophageal motility disorders, such as delayed gastric emptying.
Delayed gastric emptying is a preexisting condition in
many of the patients undergoing antireflux surgery. It is
associated with gastroesophageal reflux disease (GERD)
in up to 40% of patients, but Nissen fundoplication is
known to accelerate gastric emptying and has a high rate
of success controlling GERD-related symptoms[13], thus
delayed gastric emptying is not a contraindication for
antireflux surgery[14]. Nevertheless, a thoughtful preoperative assessment of esophagogastric motility with barium
swallow is mandatory and may identify a subset of patients that will still have symptoms related to motility disorders postoperative.
Very few cases of near-total or total gastric necrosis
following Nissen fundoplication have been reported. We
present a case of gastric necrosis following laparoscopic
Nissen fundoplication and pyloric obstruction by a phytobezoar.

ance, osteoporosis, supraspinatus rupture and gastroesophageal reflux disease secondary to a type Ⅰ hiatal
hernia, with a normal barium swallow esophagogastric
motility pattern, a DeMeester of 33.1 and pathologic
acid-clearance in pH-metry and a mild hypotonic lower
esophageal sphincter in manometry, for which she underwent laparoscopic Nissen fundoplication 7 mo ago, with
no postoperative complications and a 3-d hospital stay.
The surgical record described a Rossetti-Nissen fundoplication without diversion of short gastric vessels (SGV),
with a short wrap (3 cm) and suturing of the valve to the
right crura. Treatment history revealed no medication
that could interfere with upper digestive tract motility.
On physical examination, she was conscious, alert and
oriented. Blood pressure was 123/75 mmHg with a pulse
rate of 76/min. The abdomen was distended, painful to
palpation with generalized peritonism and involuntary
guarding in the epigastrium. Bowel sounds were diminished. Laboratory findings revealed: hemoglobin, 14.6 g/
dL; hematocrit, 44.7%; white blood cell count, 18900/μL
(with 15500 neutrophils); platelet count, 372000/μL; lactic dehydrogenase and amylase were elevated to 251 U/L
(normal, 87-246 U/L) and 564 U/L (normal, 25-115 U/
L), respectively. Arterial blood gases showed a metabolic
acidosis with a blood pH of 7.23.
The patient was taken to the radiology department
and plain abdominal films were performed (Figure 1). A
gastroscopy was performed after X-rays, since a nasogastric tube couldn’t be placed, and a wide area of mucosal
necrosis was found in the posterior wall of the lesser
curvature (Figure 2). In the operating room an extreme
gastric dilatation was found with ischemic changes. The
lesser sac was opened and dissection of the posterior
gastric surface confirmed endoscopic findings. An anterior longitudinal gastrotomy was performed and trapped
air was released. Suction of the gastric chamber through
the gastrotomy revealed a phytobezoar in the pyloric
channel. Total gastrectomy (Figure 3) with esophagojejunostomy and Roux-en-Y reconstruction was performed.
The pathology (Figure 4) revealed a transmural submassive ischemic necrosis with intravascular thrombi. After a
postoperative period without complications, the patient
was successfully discharged home.

CASE REPORT
A 63-year-old women was admitted to our Emergency
Room with a history of sudden abdominal pain, without
nausea or vomiting. No other symptoms were reported.
Past medical history revealed acetylsalicylic acid intoler-
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gastric outlet obstruction based on antral gastric cancer
and trichophytobezoar after an antireflux technique[3-5]
have been reported. In infants, this rare post Nissen complication has also been described[16]. In the case we present, the trigger event was a phytobezoar causing pyloric
obstruction.
Since 1955, when Rudolph Nissen performed his first
fundoplication, many other procedures that try to reduce
the incidence of postoperative complications, including
the “gas-bloat” syndrome, have been developed, without
a loss of effectiveness in preventing gastroesophageal
reflux disease, as demonstrated in several randomized
controlled trials and long case series[17-20].
Nevertheless, due to the lack of long-term effectiveness data, it is hard to recommend one type of fundoplication over an other, and Rossetti-Nissen laparoscopic
fundoplication still a valid and widespread procedure with
a low rate of postoperative complications[17], when performed by trained surgeons. Some technical aspects during a Nissen fundoplication are important, specially for
the novice surgeon, and should be considered to avoid
surgery-related complications, including the “gas-bloat”
syndrome. This may include a short wrap (typically no
more than 2 cm), instead of a long one, or the systematic
division of the SGV to facilitate a tension-free wrapping[21,22]. The latter is controversial and some prospective randomized trials have proven the contrary: a higher
incidence of gas-bloat syndrome when the SGV are divided[23]. In the case presented, no division of the gastric
short vessels was performed, but a floppy fundoplication
was achieved, and the patient referred no complaints in
follow-ups. So the authors do not consider that the preservation of the gastric short vessels was a contributing
factor in this particular case.
An important issue to be also remarked is the importance of identifying patients with anxiety and comfort or
binge eating conducts, which could have been disregarded in the preoperative consult, and that could potentially
have higher risk of complications in the long term. Antidepressant medication and early psychiatric consult might
be necessary.

Figure 3 Transmural gastric necrosis, total gastrectomy surgical specimen.

Figure 4 Submassive transmural gastric necrosis with intravascular thr
ombi (arrow); Hematoxilin-Eosin stain.

DISCUSSION
Gastric dilatation is a minor postoperative complication
that can eventually occur after major surgery. This condition usually resolves spontaneously or with the insertion
of a nasogastric tube for gastric decompression. On the
contrary, ischemic necrosis following extreme gastric
dilatation is a very rare phenomenon and requires urgent
diagnosis and surgical treatment.
Clinical manifestations of the “gas-bloat” syndrome
(abdominal pain, distension, tympanic percussion, etc.)
are common to many other abdominal pathologies, that
without a full comprehension of the surgical history,
may delay the diagnosis with the increased morbidity and
mortality that this entails. Early surgical consult for the
evaluation of patients with abdominal pain and surgical
history is vital in the emergency room context and decisive for patient outcome.
In the Nissen antireflux procedure, compression of
the distal oesophagus by the gastric wrap is required to
ensure the one-way valve effect that prevents gastric
reflux. Expelling trapped air and belching is therefore
sometimes hindered, resulting in a progressive gastric
dilatation. Thanks to the anterograde propulsion, which
works as an exhaust valve, this condition is intermittent. When anterograde propulsion is totally or partially
blocked, gastric distension progressively tightens the periesophageal wrap, thus increasing the intragastric pressure
and compromising blood flow. Some studies have shown
that an intragastric pressure greater than 20-30 cm H2O
is necessary to cause the occlusion of the gastric luminal
blood circulation[15]. Cases of gastric necrosis following
acute small bowel obstruction based on adhesions and
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Case characteristics

The only symptom referred by the patient was sudden and intense pain in epigastrium.

Clinical diagnosis

Main clinical findings were upper abdominal distension, tympanic percussion
and peritoneal irritation.

Differential diagnosis

Differential diagnosis was mainly based on past surgical history: acute gastric
dilatation vs small bowell obstruction.

Laboratory diagnosis

Laboratory findings were congruent with an acute inflammatory process with
poor splacnic perfusion: high leukocyte count and high lactic dehydrogenase
and amylase.

Imaging diagnosis

Plain abdominal X-ray is more than adequate to diagnose gastric distension,
but a computed tomography-scan may be also helpful to note ischemic changes
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and involvement.

Pathological diagnosis

Routine Hematoxylin-Eosin stain was performed to find out ischemic tissue
injuries.

11

Treatment

Surgery was mandatory in this case based on clinical and analytical findings,
and a total gastrectomy was performed.

12

Experiences and lessons

Antireflux surgery, although it might not be of extreme complexity, it is not free
of severe complications and common pitfalls such as long or tightened wraps
should be avoided. Also, patients with antireflux surgery and anxiety symptoms
or eating disorders should be recognized and properly treated with psychiatric
consult if necessary.

13
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Intra-abdominal desmoid tumor after liver transplantation:
A case report
Vidya A Fleetwood, Shannon Zielsdorf, Sheila Eswaran, Shriram Jakate, Edie Y Chan
short gut post radical resection of aggressive fibromatosis, only rare recurrences were seen. No connection
of tumor development with immunosuppression or
need to decrease immunosuppressant treatment has
been demonstrated in these patients. Our case and the
literature show the risk of this tumor presenting in the
post-transplantation patient and the need for a high
index of suspicion in patients who present with a complex mass after transplantation to prevent progression
of the disease beyond a resectable lesion. Results of a
thorough search of the literature are detailed and the
medical and surgical management of both resectable
and unresectable lesions is reviewed.
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Core tip: Desmoid tumor is a soft tissue tumor seen primarily after surgical resection. A high index of suspicion
is necessary as delayed diagnosis can cause significant
morbidity with resection. This case presents the first
observed desmoid after liver transplantation as well as
a literature search detailing the observed desmoid presentations in the context of immunosuppression.

Abstract
We are reporting the first documented case of an
abdominal desmoid tumor presenting primarily after
liver transplantation. This tumor, well described in the
literature as occurring both in conjunction with familial adenomatous polyposis as well as in the postsurgical patient, has never been noted after solid organ
transplantation and was therefore not included in our
differential upon presentation. Definitive diagnosis
required the patient to undergo surgical excision and
immunochemical staining of the mass for confirmation.
A review of the literature showed no primary tumors
after transplantation. In a population of patients who
received a small bowel transplant after they developed
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INTRODUCTION
We present the first documented case of desmoid tumor
appearing after solid organ transplantation. Desmoid
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Figure 1 Desmoid tumor at initial presentation.

Figure 2 Immunostained slide of tumor histology, demonstrating low cellularity tumor in a myxoid matrix with positive beta-catenin staining.

tumors are a rare malignancy characterized by benign
histology and aggressive local recurrence. Incidence and
recurrence of desmoids in patients who have undergone
transplantation and effects of immunosuppression on
desmoid development have not yet been studied.

adjacent loculated hemoperitoneum. The adjacent mesentery now demonstrates amorphous enhancement and
therefore superimposed infection/phlegmon cannot be
excluded. These collection(s) are essentially new since the
prior study (previously mild hemoperitoneum was present in the subhepatic region and both paracolic gutters).
Based on the concern for infected hematoma, the patient was sent for placement of an interventional radiology drain into loculated fluid collection. Fluid pathology
and cultures were nondiagnostic. The drain was placed
under imaging guidance but was clearly unable to access
loculated areas due to solid components interfering with
catheter passage. As his symptoms were persistent and
mass was well visualized with computed tomography,
no further imaging appeared warranted; he was taken to
the operating room, where exploratory laparotomy was
performed. Intra-operatively the infrahepatic mass was
noted to be white, inflamed, and fibrotic. Ten centimeters of small bowel and the mesentery were noted to be
inseparably adhered to mass and inflamed, and they were
resected en bloc with the mass. Grossly negative margins
at abdominal wall and the involved small bowel were
achieved but microscopic positivity was confirmed by
frozen section in the posterior portion of the mass adjacent to the retroperitoneum. Final pathology returned
with a low cellularity tumor with myofibroblasts in disarray in a myxoid matrix, beta-catenin stain positive (Figure
2), consistent with desmoid fibromatosis.
Our patient tolerated the procedure well and was discharged home at prior functional status within ten days.
Repeat imaging has been negative for signs of recurrence
(Figure 3) in the 23 mo in which he has followed up since
resection. He has been started on treatment for chronic
hepatitis C with sobosfuvir and simeprevir therapy.

CASE REPORT
A 60-year-old male presented to our clinic with a three
day history of right upper quadrant pain. He noted two
months of fatigue and a recent history of diarrhea, resolved at admission. He denied nausea, vomiting, fevers,
chills, or weight loss. Medical history was notable Hepatitis C cirrhosis status post orthotopic liver transplant approximately six months prior, as well as type Ⅱ diabetes
mellitus. Postoperatively, he received basiliximab on the
day of transplant and on postoperative day 4 for induction along with a methylprednisolone taper in the days
immediately post transplantation. He was maintained on
cyclosporine and had previously shown no signs of graft
rejection with historically appropriate levels of immunosuppressive therapy. He denied alcohol or drug abuse.
Physical exam was remarkable for tenderness to palpation over the right upper quadrant with a new marked
right upper quadrant mass. Laboratory measurements
revealed a white blood cell count of 4.32 × 109/L (reference range 1.5-10.5 × 109/L) with a normal differential,
hemoglobin of 11.1 g/dL (reference range 13.5-17.5
g/dL), and creatinine of 1.29 mg/dL (reference range
0.75-1.2 mg/dL). Alkaline phosphatase was elevated at
281 mmol/L (reference range 30-125 mmol/L) and the
transaminases and total bilirubin were within normal
limits. Cyclosporine levels were within therapeutic ranges
(100-150 ng/mL). He had received a colonoscopy at an
outside institution two years prior significant only for
benign polyps. Alfa-fetoprotein measurement was within
normal limits (< 10 ng/mL). Computed tomography
imaging showed a 13 cm multi-loculated heterogeneous
fluid collection with hyperdense and hypodense components inferior to right hepatic tip with multiple cystic
locules (Figure 1). The final radiologic report was read
as “large complex multiloculated subhepatic peritoneal
collection(s), likely multiloculated hematoma(s) as well as
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DISCUSSION
Desmoid tumors are rare tumors which fall into two
types: sporadic and those associated with familial adenomatous polyposis. The incidence of desmoid is less than
three percent of soft tissue sarcomas and about 0.03% of
all malignancies[1]. They appear between 15 and 60 years
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margins should be strove for if they did not compromise
functional status[8].
Adjunctive radiotherapy in patients with positive
margins has been explored in depth and shown to result
in decreased relapse rates but significant complications,
including tissue fibrosis[9]. Radiotherapy has not been
strongly evaluated in patients with negative surgical margins, as many patients with negative margins elect not to
undergo radiation therapy. In a comparative review of 22
cases, radiation therapy alone demonstrated a local control rate of 78% as opposed to 61% with surgery alone[10].
However, multiple complications were noted and, given
the accompanying tissue damage and peak occurrence of
desmoids in young patients, it is generally recommended
to use radiation therapy only as an adjunct to surgery or
for unresectable disease[11].
For unresectable disease, a wide variety of medical treatments have been used, although few have been
systematically evaluated. A systematic review of the literature addressed the different strategies noted below[12].
As most desmoid tumors express nuclear estrogen receptor-B, tamoxifen and other anti-estrogens have been used
with some anecdotal reports of response; however, this
has not been evaluated in a larger series. Non-steroidal
anti-inflammatory drugs have also been tested and have
demonstrated activity against tumors with partial or
complete response. In cases of rapidly growing or symptomatic tumor, cytotoxic agents such as methotrexate and
vinblastine have been studied; however, these were evaluated largely in the pediatric population and are associated
with high, although tolerable, levels of toxicity[6]. Imatinib
is another agent which is currently under study and has
shown promise in multiple low-powered studies[13,14] but
has not yet been licensed for this indication[6].
No incidences of primary desmoid tumor development have yet been documented in patients who have
undergone transplantation of liver or other solid organs. Recurrence of pre-transplant desmoids in patients
known to be on immunosuppression, in this case for
intestinal transplant, is only addressed in one series. Fourteen patients with desmoid tumors underwent intestinal
transplantation, of which three recurred; time interval
to recurrence was 15, 17 and 69 mo. Of these patients,
eleven were maintained on immunosuppression[15]. In
a European study of both intra- and extra-abdominal
fibromatosis, recurrence was seen at between 0 and 204
mo in 37 patients with a mean time of 14 to 17 mo[7]. Although these studies show similar time to recurrence, the
power of the study addressing the immunosuppressed
patient is so low that it is difficult to draw conclusions on
the impact of immunosuppressive therapy on recurrence.
Our patient presented with a sporadic primary tumor.
We were able to achieve a grossly negative resection but
pathology revealed microscopic disease at the margins;
he received no adjunctive therapy but has not recurred at
23 mo, suggesting that his immunosuppression has not
caused rapid growth or recurrence.

Figure 3 Imaging 18 mo after excision.

with a peak age of appearance at 30 years[2]. Both types
are characterized by monoclonal, fibroblastic proliferation with 80% rate of positive nuclear and cytoplasmic
staining for beta-catenin[3]. They are histologically benign
and do not metastasize but are frequently locally invasive
and highly recurrent. Only 5% of sporadic desmoid tumors, in contrast with 80% of FAP-associated desmoids,
occur intra-abdominally; other locations include extremities and trunk[1]. Both sporadic and FAP-associated desmoids have been well described in the surgical literature
as recurring both within the surgical field and intracompartmentally outside the surgical field. Differential
diagnosis encompasses both fibroblastic sarcomas and
other reactive fibroblastic process, but these can be distinguished from desmoids as the latter tend to occur
with a diagnosis of FAP, nuclear staining for beta-catenin
- present in roughly 80% of cases - and screening for
mutations of beta-catenin gene, found in approximately
85% of sporadic cases[3]. Factors which prognosticate recurrence have been suggested to be sex[2] and mutations
of the beta-catenin gene, the latter of which were found
to be associated with significantly higher rates of local
recurrence[4].
Treatment for these tumors includes a wide variety
of approaches. As these tumors have no metastatic potential, treatment is usually dictated by rapidity of growth
and functional considerations such as pain or local obstruction. Surgical management has historically been the
first-line treatment of desmoids[5]. Negative margins are
generally the goal of surgical intervention; however, for
intra-abdominal type especially, morbidity associated with
surgery may prevent definitive excision with negative
margins. Results have been mixed on whether negative
margins were predictive of lower recurrence rate[6]. In
a case series including 56 patients with either intra- or
extra-abdominal primary disease, microscopically positive
margins were associated with an almost fourfold increase
in local recurrence compared to microscopically negative
margins, but no difference in overall survival was observed[7]. A review of multiple studies addressing margin
status concluded that no definitive conclusion could be
reached based on available evidence and that negative
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In conclusion, desmoid tumors are a rare disease for
which the primary standard of care differs between surgical excision or watchful waiting, depending on extent of
involvement of surrounding structures and postoperative
morbidity. We presented a hitherto undocumented case
of sporadic desmoid tumor after liver transplantation.
The patient has no personal or family history of familial
adenomatous polyposis. The primary manifestation was
treated with surgical excision. No incidences of primary
desmoid tumor development have yet been documented
in patients who have undergone transplantation of liver
or other solid organs. Influence of immunosuppression
on the development of desmoids is unknown; on recurrence, poorly studied. Further study would be helpful to
elaborate the effect of immunosuppression on development of desmoids and the rates of recurrence after solid
organ transplant.
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Clinical and computed tomography features of adult
abdominopelvic desmoplastic small round cell tumor
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on enhanced CT; and (4) secondary manifestations,
such as ascites, hepatic metastases, lymphadenopathy, hydronephrosis and hydroureter. The prognosis
and overall survival rates were generally poor. Commonly used treatment strategies including aggressive
tumor resection, polychemotherapy, and radiotherapy,
showed various therapeutic effects. CT of DSRCT
shows characteristic features that are helpful in diagnosis. Early discovery and complete resection, coupled
with postoperative adjuvant chemotherapy, are important for prognosis of DSRCT. Whole abdominopelvic
rather than locoregional radiotherapy is more effective
for unresectable DSRCT.
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Core tip: Desmoplastic small round cell tumor (DSRCT)
is a rare abdominopelvic malignancy with multicentric growth. The third decade may be a peak period
of incidence, and the disease can also occur in older
people. Computed tomography can display characteristic features that are helpful in diagnosis of DSRCT.
Prognosis and overall survival rates are generally poor.
Early discovery and complete resection, coupled with
postoperative adjuvant chemotherapy, are important
for prognosis of DSRCT. Whole abdominopelvic rather
than locoregional radiotherapy is more effective for unresectable DSRCT.

Abstract
To investigate the clinical and computed tomography
(CT) features of desmoplastic small round cell tumor (DSRCT), we retrospectively analyzed the clinical presentations, treatment and outcome, as well as
CT manifestations of four cases of DSRCT confirmed
by surgery and pathology. The CT manifestations of
DSRCT were as follows: (1) multiple soft-tissue masses
or diffuse peritoneal thickening in the abdomen and
pelvis, with the dominant mass usually located in the
pelvic cavity; (2) masses without an apparent organbased primary site; (3) mild to moderate homogeneous or heterogeneous enhancement in solid area
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a solitary, slightly enlarged pelvic lymph node and multiple
homogeneous tumor nodules reappearing in the retrovesical and pararectal regions (Figure 1E). Six months later,
CT showed that the pelvic tumor nodules had enlarged
rapidly, forming a multinodular confluent tumor (Figure
1F). The patient died of serious complications caused by
recurrence and metastases 42 mo after surgery.

INTRODUCTION
Desmoplastic small round cell tumor (DSRCT) is a rare
and highly aggressive malignancy with poor prognosis, which was first described by Gerald et al[1] in 1989.
Since then, more then 200 cases have been reported in
the literature, and nearly one-third of them have been
reported in the radiological literature. DSRCT primarily
occurs in adolescents and young adults aged 15-25 years
and develops in the abdominopelvic cavity with metastases commonly found in the peritoneum, liver, and lymphoid tissues. There is a strong male predilection, with
male/female ratios ranging from 3:1 to 9:1[2-5]. Clinical
presentations are notoriously nonspecific. Vague abdominal pain or discomfort, abdominal distension, change
in bowel habits, and palpable abdominal mass are common[3-7]. Most patients are diagnosed in the advanced
stages and have a poor prognosis. Bulky peritoneal softtissue masses without an apparent organ-based primary
site are the imaging characteristics of abdominopelvic
DSRCT.
Here, we report the appearance on computed tomography (CT) and the clinical features of four patients
(two men and two women; age range, 24-64 years;
mean, 35.5 years) with abdominopelvic DSRCT. This
retrospective study was approved by the institutional review board of our hospital, which waived the need for
informed consent.

Case 2
A 28-year-old woman presented to our emergency department complaining of persistent pain in the right
lower abdomen for 2 d, and the pain became worse for
1 d and slight fever developed. Physical examination
revealed a large pelvic non-tender mass. US and CT
showed a 150 mm × 120 mm solid-cystic mass located
in the pelvis and the right lower abdomen, with a small
amount of ascites. The solid area of the tumor showed
slight enhancement on contrast-enhanced CT. The tumor was considered to be ovarian cancer by US and
CT, and total hysterectomy and bilateral adnexectomy
were performed. During the operation, a large mass was
found originating from the right broad ligament, and
several 20 mm × 20 mm nodules were discovered in
the rectouterine space and greater omentum. Acute appendicitis with yellow to tan exudate and hyperemia was
seen at the same time. Intraperitoneal perfusion chemotherapy with 20 mg nitrogen mustard was administered
before closing the abdomen.
Histopathological evaluation of the excised tumor
and nodules showed sheets and clusters of well-demarcated nests of tumor cells with areas of necrosis and
hemorrhage. The cells were small and monomorphic
with hyperchromatic nuclei, and the immunohistochemical stain was positive for cytokeratin (CK), CD99, EMA,
NSE, and desmin. The disease was ultimately diagnosed
as DSRCT.
After surgery, she was treated with CAP chemotherapy (cyclophosphamide, adriamycin and cisplatin) for four
cycles, then with paclitaxel and cisplatin for one cycle.
However, the tumor recurred only 4 mo postoperatively,
with symptoms of bowel obstruction and uroschesis.
She then received transcatheter arterial chemoembolization and γ ray stereotactic radiotherapy. The recurrent mass volume reduced slightly shortly after γ-knife
therapy, but soon it continuously enlarged again (Figure
2A). She died of abdominal widespread tumor implantation and metastases (Figure 2B and C) and uncontrolled
recurrence 13 mo after initial surgery.

CASE REPORT
Case 1
A 26-year-old man had a hypoechoic mass with an echoless area in the left mid-abdomen upon ultrasound (US)
examination. On subsequent abdominal and pelvic CT,
a 40 mm × 60 mm, well-defined, solid cystic tumor was
discovered in the corresponding area (Figure 1A and
B). A 24 mm × 27 mm soft tissue mass located on the
left side of the pelvic cavity near the rectum was also
found (Figure 1C). The pelvic mass, as well as the solid
area of the left mid-abdominal mass, showed slight enhancement on contrast-enhanced CT (Figure 1B). The
patient underwent resection of the abdominal and pelvic tumors, which were found to have arisen from the
greater omentum and peritoneum, respectively. The two
masses were subjected to histopathological examination.
Microscopic evaluation showed that the tumor cells were
small and round with hyperchromatic nuclei and scant
cytoplasm (Figure 1D), and immunohistochemical staining was positive for CD99, epithelial membrane antigen
(EMA), chromogranin A (CgA), neuron-specific enolase
(NSE) and vimentin (Vim). The above features were
compatible with DSRCT.
During the subsequent postoperative 6 mo, chemotherapy consisting of ifosfamide, pegylated liposomal
doxorubicin, and diamminedichloroplatinum (IEP) was
administered for six cycles. The patient was discharged
from hospital after recovery.
Thirty-three months after surgery, follow-up CT showed
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Case 3
A 64-year-old woman was admitted to hospital with frequent urination and low back pain lasting for 2 wk. On
physical examination, a large, medium hardness, poorly
defined, non-tender palpable mass was seen predominantly in the mid-right lower abdomen. She also had
positive percussion pain in the right kidney area. On US,
the tumor was heterogeneous and hypoechoic with surrounding blood flow signals (Figure 3A). CT showed a
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Figure 1 A 26-year-old man without any clinical symptoms. A-C: Preoperative plain and contrast-enhanced computed tomography (CT) showed a solid-cystic
mass (m) in the left mid-abdomen and a homogeneous soft-tissue mass (arrows) in the pelvis (A and C: Plain scan, B: Enhanced scan). The solid area of the abdominal tumor showed slight enhancement; D: Photomicrograph of surgical specimen showed nests or clusters of small tumor cells outlined by characteristic desmoplastic
stromal bands (hematoxylin and eosin staining, × 400); E: CT re-examination 33 mo after surgery showed multiple homogeneous tumor nodules (arrows) reappearing
in the retrovesical and pararectal regions; F: Six months later, CT showed that pelvic tumor nodules had enlarged rapidly forming a multinodular confluent tumor (m),
as well as a slightly enlarged lymph node (arrow).

Gy. Follow-up CT at the later stage of radiotherapy
showed that all of the masses were significantly reduced
in size (Figure 3D and E). However, extensive peritoneal
and hepatic metastatic tumors, as well as lymphatic metastasis appeared shortly thereafter, although the largest
mass regressed to 35 mm × 36 mm (Figure 3F). The patient only survived for 4 mo after initial presentation.

114 mm × 175 mm confluent solid mass in the lower abdomen and pelvic cavity with moderate, heterogeneous
enhancement, and several other soft-tissue masses in the
pelvic cavity (Figure 3B), as well as lymphadenopathy
within the retroperitoneum (Figure 3C). The right midlower ureter was invaded with moderate hydronephrosis.
In addition, mild ascites on the surface of the liver and
spleen and in the rectouterine fossa was seen on US and
CT. One week later, an incisional biopsy was taken and
subjected to histopathological evaluation. Immunohistochemical staining was positive for CK, EMA, NSE, CgA,
synaptophysin (Syn), CD3 and CD56. Two weeks after
exploratory laparotomy, the patient commenced palliative radiotherapy.
For nearly a month, she received a total dose of 54
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Case 4
A 24-year-old man presented with a 2-mo history of fatigue and faint abdominal pain and low-grade fever for 2
wk. On physical examination, abdominal distension with
shifting dullness was discovered. The patient underwent
abdominopelvic CT, which showed diffuse, wavy, omental soft-tissue masses and mesenteric nodules, diffuse
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Figure 2 A 28-year-old woman with a large abdominopelvic desmoplastic small round cell tumor. A: Enhanced computed tomography (CT) 4 mo after surgery
showed a bulky heterogeneous pelvic mass with areas of low attenuation, and the solid portion of the mass showed obvious enhancement; B, C: Enhanced CT scan 1
mo later showed well-enhanced, lobulated mesenteric masses (m) in the right lower quadrant. A small amount of peritoneal effusion (arrowhead), enlarged para-aortic
lymph node (l), right hydroureter (white arrow), omentum nodules (n), and liver metastases (black arrow) were also present.

DISCUSSION

Table 1 Abdominopelvic findings on computed tomography,

n (%)

CT findings

DSRCT is a small round blue cell tumor similar to other
tumors such as Ewing’s sarcoma, rhabdomyosarcoma,
neuroblastoma, and Wilm’s tumor. Typical pathological findings include abundant desmoplastic stroma and
poorly differentiated small cells. The tumor is uniquely
different from other tumors in that it expresses epithelial, neural, myogenic, and mesenchymal markers. Also,
DSRCT generally contains a specific chromosomal abnormality (t11; 21)(p13; q12)[3,7-10]. Most DSRCTs arise
in the peritoneal cavity without a primary visceral site
of origin, and most investigators believe that the tumor
originates from the mesothelium (or from submesothelial or subserosal mesenchyme), which is most extensive
in the peritoneum[2,3].
Previous studies have indicated that DSRCT most
commonly affects male adolescents and young adults.
In our study, distribution by sex did not confirm this
male preponderance. The typical age range at diagnosis
is 18-25 years[2,11]. In our series, the mean age at diagnosis was 35.5 years (range, 24-64 years), and three (75%)
patients were in the third decade of life, and the other
was in her 60s. We suppose that the third decade may be
a peak period of incidence for DSRCT, and this disease
can also occur in older people.
The presenting symptoms of DSRCT are nonspecific, and usually related to the site of involvement. One

Patients
Initial diagnosis Follow-up period
(n = 4)
(n = 3)

Omental/mesenteric/serosal masses
Pelvic dominant mass
Tumor calcification
Liver metastases/infiltration
Abdominal/pelvic lymphadenopathy
Ascites
Urinary tract obstruction
Bowel obstruction

4 (100)
2 (50)
1 (25)
1 (25)
1 (25)
2 (50)
1 (25)
1 (25)

3 (100)
3 (100)
0 (0)
2 (67)
3 (100)
2 (67)
2 (67)
1 (33)

The fourth patient did not undergo computed tomography (CT) examination during follow-up period.

peritoneal thickening scalloping the liver edges with liver
infiltration, along with massive ascites. The density of
the masses was homogeneous on plain scanning, except
for punctate calcification, and showed slight to moderate
enhancement on contrast-enhanced CT (Figure 4A and
B). Laparoscopic exploration was undertaken, and the
resultant biopsy revealed a DSRCT. The patient refused
further treatment, and died 3 mo after initial presentation.
Abdominopelvic CT findings of all the four patients
are summarized in Table 1.
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Figure 3 A 64-year-old woman with frequent urination and low back pain. A: Abdominal US demonstrated a large heterogeneous hypoechoic mass with surrounding blood flow; B, C: Contrast-enhanced computed tomography (CT) before treatment showed multiple well-enhanced masses with variable sizes in the pelvic
cavity, as well as a small amount of ascites (arrowheads) and lymphadenopathy within the retroperitoneum (l); D: Enhanced CT at the later stage of radiotherapy,
showed marked shrinkage of the pelvic tumors (“u” for uterus), along with a small volume of ascites (arrowhead); E, F: Enhanced CT 3 wk after radiotherapy showed
further reduced volume of the masses (“u” for uterus). At the same time, diffuse and nodular serous membrane thickening (arrows) with liver infiltration and innumerable mesenteric masses of variable size in the left upper quadrant, and lymphadenopathy (l) within the retroperitoneum and hepatic portal region, along with a moderate volume of ascites (arrowhead), were demonstrated. All of the tumor tissues presented with heterogeneous moderate enhancement.

of our patients complained of frequent urination, and
we speculate that tumors compressing the bladder might
contribute to this clinical manifestation by sharply reducing bladder capacity.
Patients often initially present with abdominal pain or
large, palpable abdominal masses, therefore, CT is most
often used for initial diagnosis. Moreover, at the time
of initial diagnosis, disseminated tumor with multiple
abdominopelvic masses and metastases often exists, and
CT is most often used for staging and follow-up[3]. Some
studies have reported that the most common anatomical site for this disease is the pelvis, and the second most
common site is the peritoneum, with widespread surface
masses and nodules[2-7]. Among our cases, three had one
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or more pelvic masses and two had peritoneal surface
masses at the time of initial diagnosis. As the volume of
pelvis is far less than the abdomen, pelvic masses always
merge into a bulky lobulated mass as they grow, resulting
in the presence of a dominant mass in the pelvis for patients with DSRCT. On CT, the hallmark imaging feature
is multiple, lobulated, low-attenuation, heterogeneous
soft-tissue masses in the omentum or mesentery or
along the abdominopelvic peritoneal surfaces, without a
distinct organ of origin[3,12-14]. Punctate calcification may
be present within tumors in a few cases.
In our cases, solitary peritoneal tumors were found
in one patient who did not have any clinical symptoms
at initial diagnosis, and with lesions located in the omen-
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Figure 4 A 24-year-old man with faint abdominal pain. A: Plain computed tomography (CT) demonstrated a large, wavy, omental soft-tissue mass (m) with foci of
calcification (arrow), and massive ascites (arrowhead); B: Enhanced CT showed diffuse thickening of the perihepatic parietal peritoneum with liver infiltration (arrows),
and omental mass (m). All of the tumor tissues presented with slight uniform enhancement.

tum and pararectal region. However, when re-examined
33 mo after surgery, multiple recurrent irregular nodules
were seen in the retrovesical space. Thus, we conclude
that DSRCT is multicentric in origin, even if it occasionally appears solitary at the time of early detection.
On enhanced CT, large masses always show heterogeneous enhancement after intravenous administration
of contrast medium, and the degree of enhancement is
mild to moderate. Focal areas of non-enhancement or
low attenuation on contrast-enhanced abdominopelvic
CT possibly represent high fibrotic content, in addition
to necrosis and intratumoral stale hemorrhage[3,7,12-14].
We found that most smaller masses and peritoneal nodules were almost homogeneous whether on plain or
enhanced scanning, such as the first case of ours, the
large mass in the mid-abdomen appeared with inhomogeneous cyst, but the small nodule in the pelvis appeared
with uniform soft-tissue density.
Apart from multiple peritoneal masses, ascites, lymphadenopathy or liver metastases are often found, and most
patients may be asymptomatic for a long period of time
and diagnosis is only made when tumor burden is large.
Pattern of disease spread includes direct seeding along
the peritoneal and serosal surfaces and lymphatic and hematogenous spread[15]. Ascites occurs when the tumor is
so extensive that little peritoneal surface remains for absorption of physiological intraperitoneal fluid, and massive ascites implies dismal prognosis. In our cases, ascites,
enlarged lymph nodes, and hematogenous dissemination
or direct invasion to the liver, as well as hydronephrosis
and hydroureter, were also common manifestations at
initial or follow-up CT. Hepatic parenchyma is the most
common site of extraperitoneal involvement in DSRCT,
followed by lung, bone, splenic parenchyma, pleura, and
soft tissue[6,15-17]. As for our cases, no metastases to the
lungs or other organs, except for the liver, were seen on
initial diagnosis or during postoperative follow-up. Urinary tract and bowel obstruction can also be present in
the progressive stage secondary to obstruction by tumor.
Ultrasound may be helpful in guiding percutaneous
biopsy of relatively superficial lesions but it does not

WCCR|www.wjgnet.com

help characterize lesions further, typically demonstrating lobulated, heterogeneous hypo-echoic lesions[18]. 18Ffluoro-2-deoxy-D-glucose positron emission tomography (18F-FDG PET-CT) may play an important role in
patient management, allowing detection of early recurrence of disease and consequent change in treatment
strategy[7,19]. None of our cases had undergone PET-CT
examination.
A diagnosis of DSRCT usually can be favored by
a combination of factors. The radiologic differential
diagnosis for multiple solid peritoneal masses is extensive and includes various neoplastic, inflammatory, and
miscellaneous processes. Leiomyomatosis peritonealis
disseminata, a rare condition affecting premenopausal
women, can appear similar to desmoplastic small round
cell tumor on imaging. Malignant mesothelioma of the
peritoneum is usually infiltrative, but may also manifest
as discrete tumors, which are usually accompanied by a
variable amount of ascites. Rhabdomyosarcoma is most
common in younger children, generally < 10 years of
age. Desmoid fibromatosis, peritoneal tuberculosis, fibrosing mesenteritis, splenosis, and amyloidosis are other
disorders whose infiltrative and/or tumefactive manifestations overlap with the appearance of DSRCT[12,14].
DSRCT is an aggressive disease with a poor prognosis and a mean survival time of 23 mo and an overall
5-year survival rate of 15%[3,20]. Timely diagnosis is therefore critical to the management of these patients. Combination chemotherapy, radiotherapy, and gross total tumor resection or debulking surgery have been advocated
to treat patients with DSRCT. Only one of our patients
had a relatively good prognosis and survived 42 mo, who
had solitary peritoneal tumors discovered incidentally
by health examination. The rest who were in advanced
stage at initial diagnosis all had extremely poor prognosis
and only survived 3-13 mo, even when comprehensive
treatment was given. We suggest that early discovery and
complete resection, in addition to postoperative adjuvant chemotherapy, should be key to good prognosis of
DSRCT.
There is no standard chemotherapy regimen for DSRCT.
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soft-tissue mass with mild to moderate enhancement after intravenous contrast
medium administration, along with omental, mesenteric, peritoneum or serosal surface masses, is a characteristic computed tomography (CT) feature of
DSRCT.

Similar to other small round-cell tumors, DSRCT is
alkylator-sensitive and dose-responsive. Kushner et al[21]
reported a 100% response rate using a chemotherapy
regimen (P6 protocol) consisting of vincristine, doxorubicin, cyclophosphamide, ifosfamide, and etoposide in
10 patients with DSRCT. Hayes-Jordan et al[6] and Mrabti
et al[22] thought anthracycline-based therapy regimens
(doxorubicin, etoposide, cisplatin, cyclophosphamide)
may be best used for recurrent disease[6,22]. Some patients
have been reported to achieve complete radiological remission after chemotherapy [21,23,24]. Goodman et al[24] reported whole abdominopelvic irradiation in 21 patients
who had received chemotherapy followed by debulking
operation, and the median time to relapse was 19 mo
and median overall survival was 32 mo. In one of our
cases, pelvic palliative radiotherapy was administered
which resulted in a favorable response by shrinking
the local tumor, but a large number of new lesions still
emerged in the abdomen at the same time. Therefore,
whole abdominopelvic irradiation, rather than locoregional radiotherapy, is a more effective treatment strategy for unresectable DSRCT, because the tumor has the
property of multicentric growth in the abdominopelvic
cavity.
In conclusion, DSRCT is a rare abdominopelvic malignancy with multicentric growth. The third decade may
be a peak period of incidence, and the disease can also
occur in older people. CT can display characteristic features that are helpful in diagnosis of DSRCT. The presence of a pelvic dominant, lobulated, low-attenuation,
heterogeneous soft-tissue mass with mild to moderate
enhancement after intravenous contrast medium administration, along with omental, mesenteric, peritoneum
or serosal surface masses, is a characteristic feature of
DSRCT. Ascites, hepatic metastases, lymphadenopathy,
hydronephrosis and hydroureter are also commonly
encountered in patients with DSRCT. Prognosis and
overall survival rates are generally poor. Early diagnosis
and complete resection, in addition to postoperative
combination chemotherapy, are important for prognosis
of DSRCT. Whole abdominopelvic radiotherapy, rather
than locoregional radiotherapy, is more feasible for unresectable DSRCT.

Pathological diagnosis

Typical pathological findings include abundant desmoplastic stroma and poorly
differentiated small cells.

Treatment

Early diagnosis and complete resection, in addition to postoperative combination chemotherapy, are important for prognosis of DSRCT. Whole abdominopelvic radiotherapy, rather then locoregional radiotherapy, is more feasible for
unresectable DSRCT.

Related reports

Hepatic parenchyma is the most common site of extraperitoneal involvement in
DSRCT, followed by lung, bone, splenic parenchyma, pleura, and soft tissue.

Term explanation

No uncommon terms are present in the case report.

Peer review

These are well described and the CT scans nicely illustrate the tumors.
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Core tip: This article reports two rare cases involving
the spontaneous regression of an unresectable intraabdominal inflammatory myofibroblastic tumor (IMT)
and summarizes the clinical characteristics of all published cases. The clinical characteristics of IMT are not
clear and the treatment is controversial. By analyzing
published papers, we discovered some common features of the disease and potential reasons for this unusual phenomenon. Our findings may be useful for the
clinical diagnosis and treatment of IMT.
Original sources: Zhao JJ, Ling JQ, Fang Y, Gao XD, Shu P,
Shen KT, Qin J, Sun YH, Qin XY. Intra-abdominal inflammatory myofibroblastic tumor: Spontaneous regression. World J
Gastroenterol 2014; 20(37): 13625-13631 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i37/13625.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i37.13625

Abstract
Inflammatory myofibroblastic tumors are usually treated by surgical resection. We herein report two cases of
intra-abdominal inflammatory myofibroblastic tumors
that were unresectable and underwent spontaneous
regression without any treatment. Our case report and
literature review show that regression is more common
in the middle-aged and older male populations. Abdominal discomfort and fever were the most common
symptoms, but the majority of patients had no obvious physical signs. There was no specific indicator for
diagnosis. The majority of the lesions regressed within
3 mo and nearly all of the masses completely resolved
within 1 year. We conclude that the clinical characteristics of inflammatory myofibroblastic tumors are variable
and, accordingly, the disease needs to be subdivided
and treated on an individual basis. Surgery is always
the first-line treatment; however, for those masses assessed as unresectable, conservative therapy with in-
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INTRODUCTION
Inflammatory myofibroblastic tumor (IMT), also called
inflammatory pseudotumor (IPT), is a rare disease commonly found in children and adolescents[1].
The etiology of IMT remains unclear, but is most
likely associated with inflammation, trauma[2], viral infection[3], chromosome translocation[4], and gene fusion[5].
Although IMT has long been profiled as a benign lesion,
it has presented aggressive behavior in some cases due to
local spread, recurrence, and metastasis[6,7]. In 2003, IMT
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Figure 1 Computed tomography imaging changes of patient No. 1 A: A plain computed tomography (CT) scan on admission showing a large nodular mass (white
lines mark the maximum and minimum diameter) located in the upper quadrant of the peritoneum and encasing the surrounding soft tissues; B: An enhancement CT
scan showing the mass to be multinodular. Some parts of the mass were mildly enhanced, while others were cystic degenerated; C: A CT scan obtained 3 wk after the
operation identified the spontaneous regression of the tumor; D: A CT scan obtained 3 mo later did not show any indication of relapse.

arising from the abdominal cavity, both eventually resolving completely without any treatment. We also reviewed
the relevant literature, with an emphasis on the spontaneous regression of intra-abdominal IMT, and summarized
the clinical characteristics of these patients.

Transverse mesocolon

The solid part of mass

CASE REPORT

The cystic part of mass

Case 1
A 49-year-old male sought medical treatment with symptoms including paroxysmal abdominal pain, nausea, and
vomiting, which recurred over 2 wk. A large mass was
palpated in the epigastrium. Laboratory tests showed elevated neutrophil count (6.7 × 109/L), C-reactive protein
(CRP) (27.9 mg/L), and lactic dehydrogenase (383 U/L).
Tumor markers were normal except for CA125 (44.8 IU/
mL). A computed tomography (CT) scan of the abdomen revealed the presence of a very large nodular mass
in the upper quadrant of the peritoneum (Figure 1a and
b). Although the diagnosis was not confirmed, the clinical evidence indicated that the lesions were likely to be a
malignant tumor. Based on this diagnosis, the patient was
admitted to surgery. During exploration, a 15 cm × 8 cm
large mass was discovered in the retro-peritoneum that
was attached to the posterior wall of the abdomen (Figure 2). We performed an incisional biopsy of the mass at
different sites. The histological diagnosis was of a fibroinflammatory proliferation, with immunohistochemistry
staining results showing negative expressions of CD34,

Incisional biopsy site

Figure 2 Intraoperative photograph of patient No. 1. A solid-cystic mass was
discovered invading adjacent organs and tissues during exploration. The mass
was approximately 15 cm × 8 cm in size and could not be entirely removed.

was classified as an intermediate neoplasm in the current
World Health Organization (WHO) histologic typing[7]
and characterized by a mixture of myofibroblasts, fibroblasts, lymphocytes, and plasma cells[8].
Surgery has long been regarded as the most effective and radical treatment. However, there were sporadic
cases which reported the effectiveness of using antibiotics[9], corticosteroids[10], nonsteroidal anti-inflammatory
drugs (NSAIDs)[2], and even non-intervention[11], which
may provide new insights into the therapeutic approach
for IMT, especially for unresectable lesions.
Herein, we present two cases of unresectable IMT
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A

B

Figure 3 Pathological images of two patients. A: Histological examination showing a proliferation of myofibroblasts and infiltration of inflammation cells (HE stain,
200 ×); B: Histological examination showing a proliferation of spindled cells, likely myofibroblasts, mixed with abundant lymphocytes and plasma cells (HE stain, 200 ×).

desmin, and anaplastic lymphoma kinase (ALK), as well
as a positive expression of SMA, which is consistent with
IMT (Figure 3a). Because the mass was unresectable, we
only performed gastrojejunostomy to relieve the obstruction. After surgery, the patient presented with delayed gastric empting and was completely symptom-free 3 wk later.
Before discharging, the patient was re-examined by CT
scan, which showed the apparent and spontaneous regression of the mass without a residual small tumor or inflammation remaining (Figure 1c). A CT scan three months
later showed no indication of relapse (Figure 1d).

A

B

Case 2
A 59-year-old man was hospitalized with a 1-mo history
of abdominal distension, poor appetite, and weight loss
of more than 5 kg. He was addicted to alcohol and tobacco and had uncontrolled diabetes mellitus. Clinical examination was unremarkable other than mild abdominal
tenderness. Laboratory tests, including a routine hepatic
function test, showed that C-reactive protein and tumor
markers were all within the normal range. Gastroscopy
detected an elevated lesion at the pylorus, which was
likely from the extra-cavity. We twice performed an endoscopic biopsy, but both findings were of superficial gastritis. A CT scan and a PET-CT scan both demonstrated
that a presumptive malignant mass was located between
the gastric antrum and the neck of the pancreas (Figure
4a and b). Although we did not acquire a pathological diagnosis, we performed an exploratory laparotomy.
During the surgery, we confirmed that the mass was
located at the posterior wall of the gastric antrum and
had invaded the pancreas, transverse mesocolon, and
mesentery, which resulted in an inability to perform an
en bloc resection. We only removed the subpyloric lymph
nodes for a pathological assay. Histological examination
showed conspicuous proliferation of myofibroblasts
admixed with abundant inflammatory cells (Figure 3b),
and the immunohistochemistry results demonstrated that
CD34, desmin, and ALK were negative, while SMA was
positive. Based on these findings, the diagnosis of IMT
was made. The patient did not receive any treatment and
became symptom-free one month later. The tumor mass
regression was verified using a CT scan (Figure 4c). After

C

Figure 4 Computed tomography/positron emission tomography-computer
tomography imaging changes of patient No. 2. A: A computed tomography
(CT) scan on admission showed that the gastric wall at the antrum was clearly
thickened and enhanced (white arrow) in the arterial phase. Several lymph
nodes could also be observed, the biggest one being approximately 3.9 cm
in diameter; B: A positron emission tomography-computer tomography on
admission showed a high FDG (fluorodeoxyglucose) uptake mass located at
the interval between the antrum and pancreas (white arrow). The maximum
standardized uptake value (SUV max) was 11.7, and the retention index was
21.8%; C: A CT scan obtained 1 mo after discharge identified the spontaneous
regression of the tumor.
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Table 1 Published reports about spontaneous regression of
intra-abdominal Inflammatory myofibroblastic tumor
Year

Cases n

Location

Gollapudi et al[12]
Jaïs et al[13]
Su et al[2]
Koea et al[10]
Biecker et al[14]
Thompson et al[15]
Tanikawa et al[16]
Przkora et al[17]
Colakoglu et al[18]
Koide et al[19]
Tsou et al[9]
Yamaguchi et al[20]
Vassiliadis et al[21]
Motojuku et al[22]
Mattei et al[8]
Goldsmith et al[23]
Brage-Varela et al[24]
Jerraya et al[11]
Fragoso et al[7]
Shatzel et al[1]

1992
1995
2000
2003
2003
2003
2003
2004
2005
2006
2007
2007
2007
2008
2008
2009
2010
2011
2011
2012

1
1
1
6
1
1
1
2
1
1
4
3
1
1
1
5
1
1
2
1

Liver
Liver
Mesentery
Liver
Liver
Mesentery
Periureteral
Retro-peritoneum
Liver
Liver
Liver
Liver
Liver
Liver
Retro-peritoneum
Liver
Liver
Liver
Liver and pancreas
Mesentery

8

Cases n

Ref.

4
2
0

1

2

3

4

5

6

7

8

9

10

11 12 > 12

Time of complete regression (mo)

Figure 5 Time of complete regression of reported cases. The majority of
cases reported that the mass shrunk within 3 mo, and almost all patients had
complete resolution in 1 year.

highest percentage of findings (34.6%); liver function abnormity (30.8%), elevated CRP (19.2%), and erythrocyte
sedimentation rate (ESR) (19.2%) were also frequent.
Other abnormalities included hypoalbuminemia (15.4%),
elevated tumor markers (15.4%), and anemia (15.4%).

discharging, the patient underwent a CT scan every three
months at a local hospital and did not have any indication
of recurrence during a one-year follow-up.

Location: The liver was the most common location,
making up 71.8% of all the reported cases. Retro-peritoneum, mesentery, gastrointestinal tract, and pancreas
were also reported locations.

Literature review
A systematic search of PubMed and Embase was performed. We listed 20 reports published from 1992 to date
in Table 1, with a sum of 36 intra-abdominal IMT or IPT
patients who had spontaneous regression without surgical excision[1,2,7-24]. In an effort to assess the biological behavior of IMT, we summarized the clinical characteristics
of a total of 38 patients consisting of 36 reported cases
as well as our two cases.

Size: The maximum diameter of the tumor was reported
in 21 cases, and ranged from 1 cm to 15 cm. The average
size was 6.1 cm.
Diagnosis: A total of 31 cases were diagnosed before
treatment. Among them, 25 cases were diagnosed as IMT
or IPT (80.6%) and led to conservative therapy. Nevertheless, 5 cases were diagnosed as malignant tumors, and
so abdominal exploration was performed. All hepatic lesions were diagnosed before treatment, with the accuracy
reaching 95.7%. However, only 77.8% of the masses
located at the retro-peritoneum and mesentery could be
diagnosed, and more than half of the masses were misdiagnosed as malignant tumors.

Age and gender: Including our two cases, the median
age of patients was 44 years (ranging from a few months
to 79 years). The largest population was the middle-aged
and elderly, with a percentage of 60.6%. There were 25
male patients, nearly twice as many as female patients.
Symptoms: Twenty-five of 31 patients were symptomatic at presentation (no data were available for 7 cases). The
most common symptoms were abdominal pain (58.1%),
fever (45.2%), weight loss (22.6%), appetite loss (12.9%),
and nausea/vomiting (12.9%). Nearly 19.4% of patients
were completely asymptomatic.

Management: Seventeen out of 38 cases did not receive any intervention vs 21 out of 38 cases that were
managed medically. The most commonly used therapy
was NSAIDs (15.8%), followed by steroids (13.2%) and
antibiotics (10.5%). Of the remaining cases, 3 patients
received a combination of medicines.

Physical examination: The majority of the 27 available
cases did not show obvious signs of disease (70.4%). As
the liver was the most frequent location, palpable enlargement of the liver was the most common sign (14.8%), followed by abdominal mass (7.4%) and tenderness (7.4%).

Outcome: All 38 patients were reported as thriving during the follow-up period. Thirty reports described the
specific time that the tumor regressed, ranging from a
few days to 3 years (Figure 5).

Laboratory examination: Nearly one in five patients
had no aberrant findings (26 case files were available).
Elevated white blood cell (WBC) count accounted for the
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Although IMT and IPT were formerly regarded as the
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making the diagnosis of IMT in these populations and
recommended taking many factors into consideration,
including age, location, histological pattern, and ALK
expression[32]. We deem that both IPT and IMT must
be subdivided into different types according to location,
age, histology, gene expression, and chromosome condition. Different types may have dramatically different outcomes and, as a result, the therapeutic approach should
be determined accordingly.
Complete resection has been widely accepted as the
mainstay treatment, although surgery could be destructive
to adjacent structures and increase morbidity[2]. Adjuvant
chemotherapy in conjunction with radiation therapy is
also controversial[8,33].
With more spontaneous regression cases being described, there is an increasing realization of conservative
management[10,13,34]. Although some articles have reported
the recurrence[6] or malignant transformation[35,36] of IMT,
Goldsmith et al[23] compared the mortality rate of 215 liver IMT patients between medical management and resection surgery and found no significant difference. In terms
of conservative options, there is no obvious difference
in overall outcome between patients receiving antibiotics,
steroids, or no treatment[23].
Although conservative therapies have been effective
for a number of patients, these treatments are all empirical, and the mechanisms are not well understood. Some
recent studies[8,34] reported that the majority of IMT tissues were positive for COX-2 and VEGF staining, and
proposed that NSAIDs could have an anti-angiogenic
effect via the inhibition of COX-2. Others[22] found that
many plasma cells infiltrating at IMT lesions were positive for IgG4, and speculated that IMT was associated
with an immune process. Therefore, the administration
of steroids might prevent an immune response and reduce systemic symptoms[10].
To date, the optimal treatment of IMT is far from
conclusive and needs to be further studied. We agree that
resection should be the initial treatment for those patients with mass effect symptoms, those where the tumor
mass tends to increase or is easily excised, and those in
which a certain diagnosis cannot be made by biopsy[21,22].
However, when the mass is assessed as unresectable by a
CT scan or laparoscopic exploration, surgical procedures
should be avoided and conservative therapy with antibiotics, steroids, NSAIDs, or observation along with intense
follow-up, should be taken into consideration[2].

same disease, some authors argue they are distinct entities. As there is no uniform view at present, the use of
these two terms synonymously in the literature has led
to confusion in understanding the incidence and behavior of the disease. In this article, we still attribute IMT
to the broad category of IPT for now. IMT was initially
identified in the lungs in 1937. Since then, it has been
described at various sites[12]. As a result of various origins,
IMT may present with diverse clinical symptoms, physical
signs, and laboratory findings, which makes it difficult to
differentiate from other neoplasms[21]. Radiological appearance is nonspecific and insufficient to make a correct
diagnosis. At present, percutaneous biopsy is considered
the most useful tool. Meis et al[25] reported that most cases
of IMT expressed actin, vimentin, and keratin. Chan et
al[26] speculated that the expression of ALK may be a
specific marker for IMT. However, a biopsy is unable to
provide an absolutely certain diagnosis[21], especially for
tumors located at the retro-peritoneum. Therefore, we
recommend laparoscopic exploration first for these undiagnosed cases. Large samples taken during a laparoscopic
biopsy may increase the reliability of the histopathology
results.
The reasons for the spontaneous regression of IMT
have not been clearly elucidated; however, by analyzing
the published cases, we can generate some hypotheses for
further investigation.
First, different tumor locations might influence the
prognosis of IMT. Hepatic lesions have the most favorable outcome; in contrast, tumors occurring in the abdomen, pelvis, and retro-peritoneum tend to show more
aggressive behavior and have a poor prognosis[6,27]. Location is also associated with age and gender. The mean
age of patients with IMT is reported to be as low as 9.7
years, and females account for approximately 60% of patients. By contrast, liver lesions usually develop in men of
middle or advanced ages[22].
Second, regression cases are more frequently observed in middle-aged and older patients. Therefore, age
may have an impact on prognosis. Studies showed that
ALK positivity was detected in 36% to 60% of cases and
was associated with cytogenetic abnormalities[28] and local
recurrence[27]. Interestingly, the ALK gene was expressed
selectively in younger patients[26] and may contribute to
the unfavorable prognosis of children and adolescents.
Third, recurrence is related to a number of factors,
such as aneuploidy, atypia, and ganglion-like cells. Coffin
et al[29] demonstrated that nearly 75% of aneuploid IMT
had recurrence and malignant transformation. Hussong et
al[30] reported that atypia and ganglion-like cells were detected much more in cases with recurrence and malignant
transformation.
As discussed above, we conclude that the prognosis of IMT is closely related to location, age, and ALK
positivity. This is also the area of dispute regarding the
diagnosis of IMT and IPT. Vecchio suggested the IPT,
rather than IMT, should be seriously considered when
managing ALK-negative spindle cell lesions in adult patients[31]. Gleason also agreed that one should be wary of
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Case characteristics

The symptoms of two middle-aged male patients were variable; one presented
with abdominal pain and vomiting, and the other with abdominal distension,
poor appetite, and weight loss.
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Clinical diagnosis

7

The physical signs of the two cases were also variable. A large mass was palpated in the epigastrium for the first patient, while mild abdominal tenderness
was observed during examination for the second.

Differential diagnosis

Malignant tumors (angiosarcoma, cystadenocarcinoma, and metastatic tumors),
benign neoplasms (focal nodular hyperplasia, hemangioma, and adenoma),
and abscesses.

8

Laboratory diagnosis

The first patient had an elevated neutrophil count (6.7 × 10 9/L), C-reactive
protein (27.9 mg/L), lactic dehydrogenase (383 U/L), and CA125 (44.8 IU/mL),
while the second had no remarkable abnormal laboratory results.

9

Imaging diagnosis

A computed tomography scan showed a large mass located in the abdominal
cavity in both cases.

Pathological diagnosis

10

Histological examination showed a proliferation of myofibroblasts and an infiltration of inflammation cells. IHC staining showed CD34, desmin, and anaplastic
lymphoma kinase (ALK) were negative, while SMA was positive in both cases.

Treatment

11

Neither patient received curative resection or further treatment.

Related reports

Spontaneous regression of an intra-abdominal inflammatory myofibroblastic
tumor is seldom reported. The clinical and pathological characteristics of inflammatory myofibroblastic tumor are unclear and the treatment is controversial.

12

Experiences and lessons

This case report represents the clinical characteristics of intra-abdominal
inflammatory myofibroblastic tumors and also discusses the treatment of inflammatory myofibroblastic tumors. We recommend that conservative therapy
should be considered when the tumor is unresectable, especially for middleaged patients with negative ALK expression.

13

14

Peer review

The authors have described two cases of intra-abdominal inflammatory myofibroblastic tumor which showed spontaneous resolution without intervention. The
article highlights an important point which has important therapeutic implications.

15
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GASTROINTESTINAL DISEASES

Retroperitoneal paragangliomas: Report of 4 cases
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laparotomy was performed and the tumor was entirely
resected. The diagnosis was made after surgery by histology in all patients. The control of the blood pressure
was improved after surgery in 3 patients. Paragangliomas are rare tumors. The retroperitoneal localization
is uncommon. Complete surgical resection remains the
only curative treatment but it is often challenging as
these tumors are located near multiple vital blood vessels.
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Core tip: Retroperitoneal paragangliomas are uncommon tumors causing considerable difficulty in both
diagnosis and treatment. Its complete surgical removal
is often challenging as these tumors are located near
multiple vital blood vessels. Any surgeon could face
such a rare tumor.

Abstract
We reviewed the data of all patients managed for retroperitoneal paragangliomas (PGLs) between June 2010
and June 2011 to present our experience concerning
this uncommon entity to highlight diagnostic and therapeutic challenges of retroperitoneal PGLs. All patients
were admitted to the department of general and hepatobiliary surgery in the regional hospital of Jendouba,
Tunisia. The size of the tumor was taken at its largest
dimension, as determined in a computed tomography
(CT) scan and pathological reports. There were 4 patients (all women) with a median age of 48 years (range
46-56 years). Abdominal pain was the commonest presentation. CT showed and localized the tumors which
were all retroperitoneal. All patients had successful
surgical resection of the tumors under invasive arterial blood pressure monitoring. One patient underwent
surgery for a presumed tumor of the pancreatic head.
The fresh-mount microscopic study of the peroperative
biopsy yielded inflammatory tissue without malignancy
and no resection was performed. Final histological
examination of the biopsy concluded PGL. A second
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INTRODUCTION
Paragangliomas (PGLs), or extra-adrenal phaeochromocytomas, are tumors arising from chromaffin tissues. Abdominal localizations are less frequent than
head and neck. Retroperitoneal PGLs are more uncommon, causing considerable difficulty in diagnosis
and treatment. In this article, we present our experience concerning this uncommon entity to highlight diagnostic and therapeutic challenges of retroperitoneal
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A

B

Figure 1 Abdominal computed tomography without (A) and after (B) contrast material administration, showing the tumor (arrowhead) with calcifications
(white arrowhead) and precocious enhancement. Note the close tumoral relationship to the celiac trunk (black arrow) and hepatic artery (black arrowhead).

Table 1 Clinical features of the patients with paragangliomas
Age (yr)/sex

Abdominal pain

Hypertension

Palpitation

Headache

Sweating

Location

Size (cm)

1
2
3

Patient

54/F
46/F
56/F

Y
Y
Y

N
Y
Y

Y
N
Y

N
Y
N

Y
N
N

6
4
5

4

48/F

Y

Y

N

Y

N

Celiac region
Right para-aortic
Retrocaval
Near right adrenal
Near pancreatic head

5

F: Female; Y: Yes; N: No.

PGLs.

entirely resected. Final histological examination of the
specimen confirmed the diagnosis of PGL. All patients
had successful surgical resection of the tumors under invasive arterial blood pressure monitoring. Complete surgical removal was difficult because the tumors were located
near multiple vital blood vessels: celiac region for patient
1 (Figure 2A), right para aortic for patient 2, retrocaval
for patient 3 (Figure 2B) and near the pancreatic head for
patient 4. There was no evidence of malignancy, as judged
by local infiltration or the presence of metastasis. The
diagnosis was made after surgery by histology in all cases
because of the unavailability of measurements of urinary
and plasma adrenaline, noradrenaline and metanephrine
concentrations in our hospital. Histology revealed a tumor
composed of spindle to polygonal cells with abundant
basophilic granular cytoplasm and moderate pleomorphism. The cell architecture was trabecular and nested,
pathognomonic of paraganglioma (Figure 3). Low mitotic
activity was observed and there was no capsular invasion.
The tumor was encapsulated and demarcated from the
surrounding effaced pancreatic parenchyma in patient 4.
Tumor cells stained positively for synaptophysin, chromogranin and S100 in all cases (Figure 4). The morphological
and immunohistochemical profile was consistent with
extra-adrenal PGL. The control of the blood pressure was
improved after surgery in 3 patients.

CASE REPORT
We reviewed the data of all patients managed for retroperitoneal PGLs between June 2010 and June 2011. All
patients were admitted to the department of general and
hepatobiliary surgery in the regional hospital of Jendouba, Tunisia. The size of the tumor was taken at its largest
dimension, as determined in a computed tomography
(CT) scan and pathological reports.
There were 4 patients (all women) with a median age
of 48 years (range 46-56 years). The clinical features are
shown in Table 1. Abdominal pain was the commonest
presentation, followed by hypertension in 3 cases, headache and palpitation in 2 cases and sweating in 1 case. No
abdominal mass was detected on palpation in any patient.
Abdominal CT showed and localized the tumor in all patients. The tumor measured from 4 to 6 cm in diameter
and showed obvious intensification after contrast material
administration (Figure 1). All tumors were retroperitoneal.
The diagnosis was evoked preoperatively by the CT data
for the 3 first patients. Patient 4 underwent surgery for a
presumed tumor of the pancreatic head. Surgical exploration revealed a soft mass of the pancreatic head without
dilatation of the common bile duct. The fresh-mount
microscopic study of the peroperative biopsy yielded inflammatory tissue without malignancy. No resection was
performed. Final histological examination of the biopsy
concluded PGL. A second laparotomy was performed.
The tumor was adherent to the pancreatic parenchyma
and the inferior vena cava. It was carefully dissected and
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DISCUSSION
Retroperitoneal PGL is a rare pathological entity that
occurs most often in young adults[1]. PGLs are often
unique; multiple tumors are observed in only 10% of the
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A1

A2
D
PL

HP
T

L

LRV

LP

HA

IVC

B1

B2
IVC
T

RRV

RK

Figure 2 Operative view. A: Patient 1. A1: Separation of the tumor (T) from the anterior aspect of the inferior vena cava (IVC); A2: Surgical site after tumor resection
(arrowhead); B: Patient 3. B1: Separation of the tumor (T) from the posterior wall of the IVC; B2: Surgical site after tumor resection (arrowhead). LRV: Left renal vein; D:
Duodenum; HP: Head of the pancreas; PL: Liver pedicle; RRV: Right renal vein; RK: Right kidney; HA: Hepatic artery; LP: Liver pedicle; L: Liver (Lobe of Spiegel).

Figure 3 Microscopic view of paraganglioma. Large polygonal cells with
granular cytoplasm arranged in nests (hematoxylin and eosin).

Figure 4 Immunohistochemistry. Tumoral cells strongly express anti-chromogranin antibody.

cases. Signs and symptoms are variable and frequently
paroxysmal due to the variable and disorderly release of
catecholamines by the tumor. The typical presentation is
a combination of variable hypertension with paroxysmal
symptoms, either occurring spontaneously or provoked
by high abdominal pressure during anteflexion, urination
or defecation[2]. The diagnosis of catecholamine-secreting
tumors should be based on the determination of plasma
or urinary metanephrine concentration[2]. Preoperative
imaging tests are used to locate the tumor, to determine
whether it is single or multiple, adrenal or ectopic, benign
or malignant and isolated or present with other neoplasms in the context of familial syndromes. Magnetic

resonance imaging is similar to CT in the diagnosis of
PG, but it is preferred in children and pregnant women[2].
Some authors propose 123I-MIBG scintigraphy to diagnose secreting PGLs, with a sensitivity and specificity of
90% and 99% respectively[1]. Complete surgical removal
provides a 5 year survival of 75%. It is then considered
as the only curative treatment of PGLs[1] but it is often
challenging as these highly vascular tumors are located
near multiple vital blood vessels. Preoperative pharmacological preparation is necessary. It has an important role
in achieving the safest and most successful outcome[3].
Given the hypervascular aspect of the tumor, some authors propose pre-operative embolization. Laparoscopic
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mains the only curative treatment but it is often challenging as these tumors are
located near multiple vital blood vessels.

resection of PGL has been reported in the literature,
with all the known advantages of the mini-invasive surgery. In our patients, we performed open surgery because
of the localization of the tumor in contact with important vessels. PGLs also have potential to be malignant.
It has been reported in the literature that around 20%
of PGLs could be malignant with poor survival[4]. While
histopathological findings are not very useful to differentiate between benign and malignant PGLs, extensive local
invasion and distant metastasis have been used as indicators for malignancy[5-7]. Recurrences and malignancy are
more frequent in cases with large or extra-adrenal tumors.
Patients should be followed up indefinitely, particularly if
they have inherited or extra-adrenal tumors.
In conclusion, paragangliomas are rare tumors with
a limited number of cases reported. The localization in
the retroperitoneal region is uncommon and is a challenge for surgical resection. Complete surgical resection
remains the only curative treatment. Lifetime follow-up is
necessary to detect recurrences.

Peer review

The authors report on a relatively uncommon condition. It would be worth detailing the histopathology and defining how this differs from other retroperitoneal
neoplastic lesions.
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LIVER DISEASES

Focal fatty change in the liver that developed after
cholecystectomy
Akinobu Osame, Toshimichi Mitsufuji, Shinichi Kora, Kengo Yoshimitsu, Daisuke Morihara, Hideo Kunimoto
have a well-differentiated hepatocellular carcinoma, but
was finally diagnosed to have a focal fatty change due
to aberrant pancreaticoduodenal vein that developed
after cholecystectomy.
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INTRODUCTION
Various pseudolesion observed on computed tomography
(CT) during arterial portography (CTAP) have been reported and described; some of these have been attributed
to venous drainage to the hepatic parenchyma other than
portal venous blood (so-called “the third inflow”), such
as aberrant right gastric vein (ARGV), cholecystic vein,
aberrant pancreaticoduodenal vein (APDV), and epigastric/paraumbilical veins[1,2]. What should be noted is some
of these focal fatty change may develop or be accentuated
after gastrectomy due to alteration of the local venous
blood flow around the region of the porta hepatis.
We herein present a case with a history of chronic
hepatitis C (CHC), who initially was misdiagnosed to have
a well-differentiated hepatocellular carcinoma (wHCC),
but was finally diagnosed to have a focal fatty change
due to APDV that developed after cholecystectomy. The
nomenclature used in present report to describe hepatic
segments is based on Couinaud’s system[3].

Abstract
Focal fatty change of the segment IV of the liver has
been attributed to local systemic venous inflow replacing
the portal venous supply, which could develop or be accentuated after gastrectomy. However, focal fatty change
due to aberrant pancreaticoduodenal vein that developed
after cholecystectomy has never been reported. We report a 30-year-old man with such a rare lesion, which
was initially misdiagnosed as a hepatocellular carcinoma,
but was confirmed on computed tomography during
selective gastroduodenal arteriography. The lesion disappeared 12 mo later without any intervention.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Focal fatty liver; Cholecystectomy; Aberrant
venous inflow

CASE REPORT
A 30-year-old man with a history of CHC was admitted
to our hospital with a suspected diagnosis of wHCC. The
patient had past history of acute lymphocytic leukemia

Core tip: We herein present a case with a history of
chronic hepatitis C, who initially was misdiagnosed to
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A

B

Figure 1 Multidetector-row computed tomography. A: Arterial phase shows an area of little enhancement (arrow) in segment IV; B: Equilibrium phase shows an
area of hypodensity (arrow) as compared with surrounding liver parenchyma.

A

B

Figure 2 Gadoxetate disodium-enhanced magnetic resonance imaging. A: Subtraction chemical shift images before contrast enhancement shows high intensity
of the lesion (arrow), suggesting the presence of small amount of fat; B: On hepatobiliary phase, an area of diminished uptake of gadoxetate disodium is seen (arrow),
which was slightly smaller in size than the fatty area shown on A.

at the age of six, which showed complete response to
chemotherapy; blood transfusion was performed at that
time, however, and liver dysfunction was found at the
age of 15, which turned out to be due to CHC. Interferon therapy was then given, and sustained virological
response was successfully achieved at the age of 25. During the clinico-radiological follow-up thereafter, he was
found to have gallbladder polyps, and underwent cholecystectomy in our institution 6 mo before this admission.
Pre-cholecystectomy multidetector-row CT (MDCT) and
ultrasonography (US) of the liver had shown no liver
mass (not shown).
On admission, laboratory data showed only slightly
elevated transaminases, but otherwise were within normal
limits. MDCT (Aquilion 64, Toshiba, Tokyo, Japan) demonstrated an ill-defined, irregularly shaped lesion of decreased attenuation in segment Ⅳ (S4) measuring 13 mm
in diameter, which showed poor enhancement after the
injection of contrast medium (Figure 1). The lesion was
seen as an echogenic area on US (not shown). On magnetic resonance (MR) imaging (1.5 T clinical unit, Intera
Achieva Nova Dual, Philips, Eindhoven, Netherland),
the lesion showed isointensity on T1- and T2-weighted
images (T1WI, T2WI, respectively) and apparent signal
reduction on the out-of-phase images as compared to

WCCR|www.wjgnet.com

in-phase images of chemical shift imaging (CSI), suggesting the presence of fat. On the dynamic phases after
gadoxetate disodium (Primovist, Bayer-Schering Pharmaceuticals, Berlin, Germany) administration, no to poor
enhancement was observed. On hepatobiliary phase, the
lesion showed diminished uptake of gadoxetate disodium, which was slightly smaller in size than the fatty area
shown on CSI (Figure 2). Judging from these information, a diagnosis of wHCC with slight fatty change was
made and surgical resection was planned. On CTAP via
superior mesenteric artery, which was performed as a
preoperative workup, demonstrated an ill-defined portal
perfusion defect in S4, which was significantly larger in
size than the fatty area shown on MDCT or MR imaging. CT during proper hepatic arteriography, on the other
hand, revealed no significant abnormal vascular lesion at
the corresponding area. Meticulous review of the venous
phase of the celiac angiography suggested the presence
of an APDV coursing toward S4 of the liver, and then,
selective catheterization of GD artery was performed.
The venous phase of computed tomography during
selective gastroduodenal arteriography (CTGDA) was
obtained, which confirmed that the portal perfusion defect located in S4 as seen on CTAP was a pseudolesion
caused by APDV drainage (Figure 3). The patient was
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A

B

C

Figure 3 Angiography-assisted computed tomography. A: Computed tomography (CT) during arterial portography shows a portal venous perfusion defect in S4,
which was significantly larger in size than the fatty area shown on CT or magnetic resonance imaging; B: Venous phase of gastroduodenal arteriogram shows an
unusual vessel coursing towards the hepatic hilum, representing an aberrant pancreatico-duodenal vein; C: Venous phase of CT during gastroduodenal arteriogram
shows that the venous blood from the region of the head of the pancreas directly drains the areas of portal perfusion defect as shown in 3A.

DISCUSSION
Couinaud reported the existence of vessels running parallel to the common bile duct and hepatic artery, just anterior to the portal vein and originating from the pancreaticoduodenal, right gastric and cholecystic veins, naming
them the parabiliary venous system (PVS)[4]. These veins
usually join in the main trunk or major branches of the
portal venous system but occasionally enter the liver directly around the porta hepatis (ARGV or APDV), sometimes resulting in isolated perfusion.
These aberrant venous inflows has been attributed to
the presence of focal fatty change of the S4.
The pathogenesis of fatty infiltration in the liver is
multifactorial. Some authors have speculated a mechanism related to the insulin level in the venous blood, as
follows. It is considered that free fatty acids are the major substrates for hepatic triglyceride and ketone body
synthesis. Insulin inhibits the oxidation of fatty acids to
ketone bodies and promote esterification of fatty acids
into triglycerides that accumulate in hepatocytes. The
area mainly supplied from the pancreaticoduodenal vein
directly entering the liver may be influenced by a high local concentration of insulin that inhibits the formation
of ketone bodies, thus favoring accumulation of triglycerides in hepatocytes[5].
Pseudolesions due to APDV has been reported sporadically[2,5,6], but one report has suggested its incidence

Figure 4 Curved reformation image of the arterial phase of computed
tomography reconstructed along the aberrant vessel. The whole course of
the aberrant pancreatico-duodenal vein is well demonstrated. The computed
tomography data used here are the ones obtained before cholecystectomy.

discharged without any specific intervention. Retrospective review of MDCT images, both before cholecystectomy and immediately before the admission, revealed the
presence of this APDV (Figure 4).
Serial follow-up US and MR imaging (not shown)
showed that the lesion gradually diminished in size and
became faint in appearance, then disappeared completely
at 20 mo after surgery, supporting the non-neoplastic
nature of the lesion. The appearance of APDV remained
unchanged on these follow-up images.
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A

B
S4

proof of fatty change at S4. We dared not to perform
percutaneous biopsy of the lesion and decided to follow the patient, considering the difficulty in making the
pathological diagnosis of wHCC only on the biopsy
specimens[8]. We believe the clinico-radiological data,
namely CTGDA findings and non-progressive nature of
the lesion on the follow-up, may sufficiently support the
non-neoplastic etiology of the fatty area in S4 in this particular patient.
In conclusion, we presented a case with a focal fatty
area in S4 of the liver, caused by APDV, that developed
after cholecystectomy. Radiologists and clinicians need
to be aware of this phenomenon and should not mistake
these lesions for HCCs or metastases.

S4

CV
GB

PDV
Pancreas
Head

PDV
RGV

Pancreas
Head

RGV

Insulin-rich flow
Insulin-less flow

Figure 5 Schematic diagram showing the possible mechanism of the development of focal fatty change in segment IV in the present case. A: Before
cholecystectomy. Insulin-rich flow from the head of the pancreas may be diluted
by venous blood that does not contain insulin. S4 of the liver may be normal in
appearance, slightly enhanced, or slightly fatty, depending on the amount of blood
flow and insulin conveyed to S4; B: After cholecystectomy. Because there is no
more diluting blood flow from the gallbladder, insulin-rich flow from the head of the
pancreas may directly reach S4 of the liver, where intense focal fatty change may
occur. S4: Segment IV; PDV: Pancreaticoduodenal vein; RGV: Right gastric vein.
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around 2%[7]. In the presented case, S4 was shown as a
defect of the portal venous supply on CTAP, while the
venous phase of the GD arteriography showed an APDV
running toward this segment along the course of the
portal vein: CTGDA showed an APDV blood directly
entering the defective area of portal venous supply. Because the area with decreased portal perfusion on CTAP
was ill-defined and larger in size than the actual fatty area,
this area was considered to be perfused both by APDV
and portal venous blood reciprocally, and only the small
area with the highest insulin concentration (presumably
the entering point of APDV) became fatty.
One notable point in this particular case is that the
focal fatty area in S4 was not seen 6 mo before on CT,
but became apparent after cholecystectomy. Similar phenomenon has been reported in patients with PVS who
underwent gastrectomy[7], the mechanism of which may
also be applicable to the current case as well. That is,
before the cholecystectomy, the venous blood from the
region of the head of the pancreas, which contains insulin that is known to have a steatogenic effect on hepatocytes, as mentioned earlier, is diluted by venous blood
from the gall bladder that does not contain insulin before
reaching S4 of the liver. After the cholecystectomy, this
diluting blood flow disappeared and venous blood from
the region of the pancreas head with highly concentrated
insulin directly drained S4, where intense focal fatty
change may occur[7] (Figure 5). The reason why this focal
fatty area became obliterated on the follow-up is unclear,
but again, similar sequential change of focal fatty area
has been reported in patients with PVS who underwent
gastrectomy[7]. The exact mechanism of this of this phenomenon, however, is still unknown and will require further investigation.
One limitation in this study is lack of pathological
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Case characteristics

A 30-year-old man with a history of chronic hepatitis C with a suspected diagnosis of well-differentiated hepatocellular carcinoma (wHCC).

Clinical diagnosis

Judging from clinical date, computed tomography and magnetic resonance (MR)
information, a diagnosis of wHCC with slight fatty change.

Differential diagnosis

Focal fatty change, metastasis.

Laboratory diagnosis

laboratory data showed only slightly elevated transaminases, but otherwise
were within normal limits.

Imaging diagnosis

Multidetector-row computed tomography (CT) and MRI findings suggested wHCC
with slight fatty change. The venous phase of computed tomography during selective gastroduodenal arteriography was obtained, which confirmed that the portal
perfusion defect located in segment IV as seen on CT during arterial portography
was a pseudolesion caused by aberrant pancreaticoduodenal vein drainage.

Treatment

The patient was discharged without any specific intervention.

Related reports

Focal fatty change may develop or be accentuated after gastrectomy due to
alteration of the local venous blood flow around the region of the porta hepatis.

Term explanation

The third inflow: venous drainage to the hepatic parenchyma other than portal
venous blood.

Experiences and lessons

Radiologists and clinicians need to be aware of this phenomenon and should
not mistake these lesions for HCCs or metastases.

Peer review

The manuscript entitled Focal fatty change in the medial segment of the liver
due to aberrant pancreatico-duodenal venous drainage that developed after
cholecystectomy: A Case Report is well-presented and written. It is also a rare
case which shows that it can cause confusion with HCC based on certain diagnostic procedures.
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LIVER DISEASES

Embolization of splenorenal shunt associated to portal vein
thrombosis and hepatic encephalopathy
Letícia de Campos Franzoni, Fábio Cardoso de Carvalho, Rafael Gomes de Almeida Garzon,
Fábio da Silva Yamashiro, Laís Augusti, Lívia Alves Amaral Santos, Mariana de Souza Dorna, Júlio Pinheiro Baima,
Talles Bazeia Lima, Carlos Antonio Caramori, Giovanni Faria Silva, Fernando Gomes Romeiro
control HE manifestations, but the presence of portal
vein thrombosis is considered a contraindication. In
this presentation we show a cirrhotic patient with severe HE and portal vein thrombosis who was submitted
to embolization of a large portosystemic shunt. Case
report: a 57 years-old cirrhotic patient who had been
hospitalized many times for persistent HE and hepatic
coma, even without precipitant factors. She had a wide
portosystemic shunt and also portal vein thrombosis.
The abdominal angiography confirmed the splenorenal
shunt and showed other shunts. The larger shunt was
embolized through placement of microcoils, and the
patient had no recurrence of overt HE. There was a
little increase of esophageal and gastric varices, but no
endoscopic treatment was needed. Since portosystemic
shunts are frequent causes of recurrent HE in cirrhotic
patients, portal vein thrombosis should be considered a
relative contraindication to perform a shunt embolization. However, in particular cases with many shunts and
severe HE, we found that one of these shunts can be
safely embolized and this procedure can be sufficient to
obtain a good HE recovery. In conclusion, we reported
a case of persistent HE due to a wide portosystemic
shunt associated with portal vein thrombosis. As the
patient had other shunts, she was successfully treated
by embolization of the larger shunt.
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Abstract
Hepatic encephalopathy (HE) is a cognitive disturbance
characterized by neuropsychiatric alterations. It occurs in acute and chronic hepatic disease and also
in patients with portosystemic shunts. The presence
of these portosystemic shunts allows the passage of
nitrogenous substances from the intestines through
systemic veins without liver depuration. Therefore, the
embolization of these shunts has been performed to
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Core tip: Portosystemic shunts are a cause of hepatic
encephalopathy and decreased survival of cirrhotic
patients. The embolization of these shunts has been
performed to control hepatic encephalopathy manifestations, but the presence of portal vein thrombosis is
considered a contraindication. We presented a cirrhotic
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cal condition[7]. Even so, portal vein thrombosis (PVT) is
considered a contraindication for embolization of these
shunts, and cases with PVT are excluded from studies
aimed to evaluate the results of embolization procedures[7].
Additionally, there is no doubt that liver cirrhosis is a
major cause of PVT. The reported rates of PVT are in
the range of 0.6%-15.8% in patients with liver cirrhosis,
but these rates increase in relation to the patients’ age and
their liver disease severity, reaching 15% in patients awaiting liver transplantation[14]. Unfortunately, liver transplantation for patients with advanced PVT (grades 3-4
according to the Yerdel classification) is a big challenge,
and even in specialized centers the results are not as good
as in patients without PVT[15]. Thus, there is a significant
amount of cirrhotic patients who cannot be included in
the liver transplantation list because they have PVT. Since
the prevalence of portal vein thrombosis rises in proportion to the liver disease severity, even among patients
who are already waiting for liver transplantation there is a
considerable amount who need to be removed from the
waiting list.
Once PVT occurs, these patients suffer an important
raise on their portal pressure and this is a stimulus to the
development of portosystemic shunts, which are a further predictor of poor prognosis and a cause of hepatic
encephalopathy[8]. Therefore, the question is: how these
patients should be managed when the liver transplantation is not an option and they have PVT and hepatic encephalopathy? In some selected cases, the embolization
of the large portosystemic shunt seems to be an effective
and safe option. We report herein a case of a large spontaneous portosystemic shunt associated with PVT which
was successfully treated by embolization of this shunt.

patient with persistent hepatic encephalopathy and
hepatic coma. She had a wide splenorenal shunt and
also portal vein thrombosis. As she had other shunts,
we performed the embolization of the largest shunt
and she achieved a good recovery. In conclusion, for
patients with many shunts and severe hepatic encephalopathy, one of these shunts can be successfully
embolized.
Original sources: Franzoni LC, Carvalho FC, Garzon RGA,
Yamashiro FS, Augusti L, Santos LAA, Dorna MS, Baima JP,
Lima TB, Caramori CA, Silva GF, Romeiro FG. Embolization of
splenorenal shunt associated to portal vein thrombosis and hepatic
encephalopathy. World J Gastroenterol 2014; 20(42): 15910-15915
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i42/15910.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i42.15910

INTRODUCTION
According to the increase of portal pressure, many cirrhotic patients develop decompensated liver disease, and
many of these complications are still a challenge. Hepatic
encephalopathy (HE) is a severe neuropsychiatric illness
that occurs in acute and chronic liver diseases, often in
cirrhotic patients. HE is not always reversible, and can
lead to hepatic coma and death[1]. Furthermore, multiple
bouts of hepatic coma are the only known risk factor for
hepatocerebral degeneration[2]. The latter disease can be
distinguished from HE because it leads to typical motor
disturbances, varying from Parkinsonism to chorea.
Overt HE can afflict 30%-40% of cirrhotic patients,
and after one episode, the overall survival is only 15%
after three years[3,4]. HE is classified as type A when it
occurs in acute liver failure, type B when there are portosystemic bypasses without intrinsic hepatocellular disease and type C in the presence of cirrhosis and portal
hypertension with portosystemic shunts[5]. Another classification divides HE presentation into overt (episodic or
persistent) and covert (minimal)[6]. HE intensity is graded
according to the West Haven criteria. Cerebral toxicity
in HE is caused by many factors, but the lack of hepatic
conversion of ammonia to urea and glutamine is still
considered a key point. The blood ammonia reaches the
central nervous system and increases glutamine formation
inside the astrocytes, leading to some HE manifestations.
Many patients with episodic HE can be treated only
by correcting the trigger factor. Patients with persistent
HE usually need medications that prevent the ammonia
formation from the gut and kidneys. For this purpose,
antibiotics, non-absorbable disaccharides and l-ornithinel-aspartate (LOLA) are frequently employed. The most
severe cases are commonly associated with portosystemic
shunts, which can be embolized to improve HE manifestations, hepatic function, quality of life and survival[7-13].
From 46% to 70% of patients with refractory HE
present with large spontaneous portosystemic shunts,
which represent a therapeutic target for their neurologi-
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CASE REPORT
A 57-year-old woman with hepatitis-C-related cirrhosis,
diabetes and arterial hypertension had been hospitalized
many times for multiple episodes of HE (grades 2-4) in
2010. Of note, in most of these episodes no trigger factor was found. Her MELD (Model of End-Stage Liver
Disease) score was 14 and the hepatitis C virus relapsed
after she finished the antiviral treatment. During the
hospitalizations the patient received antibiotics, LOLA,
lactulose and branched-chain amino acids (BCAA). Even
so, these medications were not sufficient to avoid new
episodes of HE and hepatic coma. In January of 2011,
an abdominal ultrasonography exam showed that she
had hepatofugal flux into her portal and splenic veins,
associated with portal vein thrombosis. In February of
2011, a computed tomography scan confirmed the portal
vein thrombosis with cavernomatous transformation and
showed the presence of a large spontaneous splenorenal
shunt.
After obtaining informed consent from the patient
and her family, we decided to perform an angiographic
exam to evaluate the possibility of embolization of her
splenorenal shunt, even in the presence of the portal vein
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Figure 1 Venographic images of the splenorenal shunt before the embolization, showing a narrowing point where the 8 microcoils would be
placed. Inferior vena cava (white arrow); left renal vein (white arrowhead);
splenorenal shunt with the catheter inside it (black arrow); narrowing location
inside the splenorenal shunt (black arrowhead).
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Figure 3 Ammonia values and their respective dates obtained from venous samples before and after the shunt embolization (arrow), showing
that there were no major differences between the values before and after
the procedure, due to the other shunts that the patient already had before
the embolization. The black arrow indicates the date of the splenorenal shunt
embolization.

flow of 5 cm/s. The patient continued with high serum
ammonia levels, indicating that the other portosystemic
shunts kept their flow (Figure 3). She maintained only
minor HE (grade 0) and therefore has not been hospitalized since 2011. Her MELD score changed from 14 to 12
points.

DISCUSSION
Portosystemic shunts can be a cause of HE even when
the patient still presents preserved hepatic function,
while more than 46% of cirrhotic patients with these
shunts will develop HE[3-5]. In a study of percutaneous
transhepatic portography carried out in 460 patients with
portal hypertension, the authors observed that the most
frequent collateral route involved two veins: the left gastric vein, which was connected to the esophageal varices,
and the “posterior gastric vein” (a distinct vein located
between the left gastric vein and the short gastric vein).
This latter vein constituted a major collateral route in
42% of patients, and also formed renal shunts in 23% of
them. The relative frequency of renal shunt formation
by this vein was significantly greater than that by the left
gastric vein (12%) and the short gastric vein (18%)[16].
The closure of portosystemic shunts has been performed as a way to improve the neurological condition
of patients with severe HE. In 1981, Hanna et al[17] retrospectively evaluated 7 patients after portosystemic shunt
occlusion (surgical or spontaneous), and found that all
of them achieved improvement of HE; but 2 patients
died after gastroesophageal bleeding and worsening of
hepatic function. In 1987, Uflacker et al[18] performed direct shunt embolization through radiological techniques
in 5 patients. Of note, four of them had their symptoms
controlled but 1 died after intra-abdominal bleeding. This
and many other studies showed that shunt embolization is useful and less harmful than the surgical closure,
although both procedures are associated with such com-

Figure 2 Angiographic images of the splenic vein after the shunt embolization, showing the 8 microcoils placed in the splenorenal shunt. Splenic
vein (black arrow); microcoils (black arrowhead). The catheter is inside the
splenic artery, and the image is obtained in a late phase after the contrast injection. The metallic tip of the nasoenteral tube can also be seen in the right upper
quadrant.

thrombosis. Prior to that, we did an upper endoscopy,
which showed thin esophageal varices, mild portal hypertensive gastropathy and gastric varices in the stomach
fundus. None of these findings required prophylactic
procedures. Venous catheterization was performed in
March of 2011 while the patient was again hospitalized
with hepatic coma (HE grade 4), showing that even
though the splenorenal shunt was occluded by a balloon,
the contrast injected still left the shunt. This signal indicated that there were other shunts that could maintain
the hepatofugal portal flow even without the larger shunt.
Given this context, 8 microcoils were placed in a narrowing location into the splenorenal shunt (Figure 1). After
the procedure the splenic artery was catheterized to show
the indirect flow in the splenic vein (Figure 2).
Further upper gastrointestinal endoscopic exams
were carried out in April and June of 2011, revealing the
same pattern of the gastroesophageal varices. A new abdominal ultrasonography was performed in June of 2011,
showing the same profile of hepatofugal portal vein
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plications as ascites and enlargement of esophageal varices[13,19]. In 2004, Mezawa et al[20] carried out embolization
of the splenic vein, instead of the direct occlusion of
the splenorenal shunts. None of the six patients submitted to the splenic vein embolization had complications
and most achieved control of symptoms. The authors
concluded that splenic vein embolization is as effective as
the direct occlusion of the splenorenal shunts and leads
to a lesser degree of elevation in the portal vein pressure,
making this procedure safer than the first ones. Until
now, no direct comparisons of these two techniques have
been published. These previous studies were limited to
reports and case series whose aim was to evaluate the HE
symptoms after shunt closure. However, other authors
had shown that shunt occlusion also improves the hepatic function as soon as the procedure is performed[21-23].
Therefore, Kumamoto et al[8] decided to analyze the
impact of the shunt closing in time, evaluating 59 cirrhotic patients divided into three groups: patients without
splenorenal shunt (SRS), SRS patients not embolized and
SRS patients submitted to embolization. After three years,
the patients with SRS had a large increase in the ChildPugh classification and a shorter survival time than the
two other groups. More prophylactic rubber band ligation
was needed in the SRS group submitted to embolization,
but the rate of gastrointestinal bleeding did not differ
significantly between the groups. The authors concluded
that large SRS results in progressive liver dysfunction and
worsens the survival rates among cirrhotic patients. Laleman et al[7] performed a multicenter retrospective study
evaluating the efficacy of portosystemic embolization in
37 cirrhotic patients with refractory HE. Two years after
the procedure, 48.6% of patients had become free of
HE whereas 78.4% presented improved autonomy. The
number and the length of hospitalizations were also reduced. There were no deaths and the authors did not find
any signs of significant worsening of gastroesophageal
varices, portal hypertensive gastropathy or ascites. They
concluded that the embolization of these shunts is safe
and effective.
Another aspect to be discussed is that even patients
with portal venous thrombosis without liver cirrhosis
have signs of hepatic encephalopathy, and the proposed
physiopathology is the presence of portal-systemic
shunting, showing the relevance of the hepatic circulatory disturbances[24]. Thus, the mechanism of hepatic
encephalopathy improvement after the splenorenal shunt
embolization seems to be directly linked to the hepatic
venous flow.
Although in our patient both the portal vein thrombosis and the serum ammonia persisted after the shunt
embolization, the hepatic blood flow enhancement is the
most conceivable reason to the hepatic encephalopathy
improvement. As the hepatic blood flow depends mostly
of the portal vein, before the embolization she had a
serious limitation in her hepatic circulation, not only due
to the portal vein thrombosis but mainly because the
splenorenal shunt turning aside the portal flow. A partial
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correction of this flow steal was possible due to the fact
that she had portal vein thrombosis with cavernomatous
transformation, so even after the shunt embolization
there were other veins that kept part of the venous flow
around the portal vein. Since Doppler abdominal ultrasonography can measure the blood flow only into the portal
vein and not in other small veins that keep the flow to the
liver, on cases like this patient’s the imaging exams performed could not provide evidence to this partial increase
in the hepatic flow, but the decrease in the MELD score
(without changes in creatinine levels) is a good marker of
liver function improvement. The MELD score decreasing
demonstrates that we re-established part of the hepatic
venous flow by closing the shunt and increasing the flow
into the other veins that kept the hepatic flow. Despite
that, there is not a clear recommendation to perform
portosystemic shunt embolization in patients with portal
thrombosis, and this case was indeed an exception.
Another interesting issue is the possibility of prior
prophylaxis and treatment of portal vein thrombosis as
a modality of prophylaxis and treatment of hepatic encephalopathy. First, regarding the treatment, as liver cirrhosis is a major cause of portal venous thrombosis, we
need to be aware to confirm the presence of acute portal
vein thrombosis in cirrhotic patients to begin the anticoagulation in order to re-establish the hepatic venous flow
as soon as possible, because it is a marker of decompensated disease[25,26]. When the portal venous thrombosis
is only diagnosed at the routine imaging exams, the evidence to indicate the anticoagulation is not so clear, since
patients with cavernomatous transformation are excluded
from the studies of anticoagulation treatment[25]. Unfortunately, most of these imaging exams are indicated just
as a screening strategy to find hepatocellular carcinoma
nodules at an early stage, so they are performed no more
than twice a year. As a result, many diagnoses of portal
thrombosis in these patients are confirmed only when
the acute phase of thrombus formation was missed and
the complications are already installed. To avoid these
late diagnoses, doctors who attend cirrhotic patients must
be aware of the possibility of portal venous thrombosis
in any kind of cirrhosis decompensation with no evident
trigger factor. Therefore, cirrhotic patients with abdominal pain, hepatic encephalopathy, esophageal variceal
bleeding or newly diagnosed ascites without a comprehensible trigger factor should be submitted to abdominal
ultrasonography before the hospital discharge. Doing this
simple and non-invasive exam at time, much more cases
of acute and subacute thrombosis could be found earlier,
avoiding the late diagnosis and its complications. We also
could reflect on the anticoagulation treatment to some
selected patients when the time of the portal thrombosis is not clear enough and they already have some signs
of late diagnosis, but the better strategy in this setting is
controversial.
The role of prophylactic treatment to cirrhotic patients aiming to avoid portal venous thrombosis is still
more controversial because they have a significant risk of
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recurrent episodes of coma, even without precipitant factors.

bleeding. There is not a clear indication for this prophylaxis, but it also could be considered in selected patients
who already have some kind of procoagulation disturbances. However, this is a complex issue that was not well
evaluated yet. We hope that further studies can access this
topic to raise more information about it.
It is important to note that almost all the studies
about portosystemic shunts embolization excluded patients who had portal vein thrombosis. We found only
one case report of a patient with portal vein thrombosis
having been previously submitted to thrombolysis before
the shunt embolization[27]. But until now we have not
found cases of patients who, like ours, had already undergone partial recanalization of the portal vein and other
portosystemic shunts that maintain the gastrointestinal
flow even after the closure of the SRS.
Given that the main complication of the SRS embolization is the worsening of gastroesophageal varices, the
majority of the authors considered endoscopic exams to
be a key indicator to keep the patients free from gastroesophageal bleeding after this procedure. In our case, still
in the presence of portal vein thrombosis, this effect was
insignificant because she had other shunts. Even so, endoscopic surveillance was performed to certify she would
not suffer bleeding complications, as other authors suggested[7,8].
In addition to the endoscopic exams, abdominal ultrasonography must be carried out before the shunt
embolization[11]. Portal vein thrombosis must be carefully
evaluated, but in our opinion it should not be considered
an absolute contraindication for this procedure. The
presence of other portosystemic shunts should be recognized as a clue that the patient still can be submitted
to the embolization of the largest one. In our patient the
procedure was done with metallic microcoils. Sclerosing agents could also be used, such as ethanolamine and
cyanoacrylate. Portal venous gradient pressure may be
measured before and after the shunt embolization to
obtain more information about the portal venous hemodynamic changes of each patient; but its unavailability in
most hospitals should not prevent the embolization of a
splenorenal shunt in comatose patients as in our case.
In conclusion, we reported a case of persistent HE
due to a large portosystemic shunt associated with portal
vein thrombosis. As the patient had other shunts, she was
successfully treated through embolization of the largest
shunt. Portal vein thrombosis still should be considered a
relative contraindication to perform a shunt embolization.
However, in particular cases with many shunts and severe
HE, we show that the largest shunt can be safely closed
and that this procedure can be sufficient to achieve good
HE recovery. Endoscopic follow-up was performed and
detected no complications.

Clinical diagnosis

The patient had splenomegaly, cutaneous vascular spiders, drowsiness, mental
confusion and flapping tremor without neurological focal deficits, leading to the
diagnosis of portal hypertension and hepatic encephalopathy.

Differential diagnosis

The abdominal ultrasonography exam showed signs of cirrhosis, portal vein
thrombosis and a large splenorenal shunt, thus confirming the clinical diagnosis.

Laboratory diagnosis

Serum ammonia and total bilirubins levels were increased, while platelets count
was markedly decreased and blood electrolytes were normal.

Imaging diagnosis

The venous catheterization verified the splenorenal shunt and showed other
shunts that could maintain the hepatofugal portal flow even without the larger
shunt.

Treatment

Antibiotics, lactulose and branched-chain amino acids were not sufficient to
avoid new episodes of hepatic coma, therefore the embolization of the larger
splenorenal shunt was done and after this procedure the patient maintained
only minor hepatic encephalopathy.

Related reports

Since the prevalence of portal vein thrombosis rises in proportion to the liver
disease severity, many cirrhotic patients who are waiting for liver transplantation need to be removed from the waiting list, because advanced portal vein
thrombosis impairs the liver transplantation. Once the portal vein thrombosis
occurs, these patients suffer an important raise on their portal pressure and this
is a stimulus to the development of portosystemic shunts, which are a further
predictor of poor prognosis and a cause of hepatic encephalopathy. If the liver
transplantation is no more possible and the patient has severe hepatic encephalopathy associated to portal vein thrombosis, new treatment options are
needed, and the splenorenal shunt embolization could be one of them. Conversely, the presence of portal vein thrombosis is considered a contraindication
to portosystemic shunt embolization. In this article we performed the splenorenal shunt embolization even in the presence of portal vein thrombosis, showing
that it is feasible and safe in selected patients.

Experiences and lessons

In severe hepatic encephalopathy, splenorenal shunt embolization can be the
best treatment, and in selected cases it can be done even in the presence of
portal vein thrombosis.

Peer review

By the first time a patient with portal vein thrombosis and hepatic coma was
submitted to embolization of a splenorenal shunt without the thrombosis treatment. Therefore, this paper shows a new perspective to severe hepatic encephalopathy cases, even in the presence of portal vein thrombosis. However,
the article is based in just one patient, so the findings should be cautiously
analyzed and further articles are needed to confirm them.
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Abstract

INTRODUCTION

Core tip: Abdominal pain, diarrhea, rectal bleeding, abdominal distention, ascites, anorexia, fever, lactacidosis, sepsis, and splenomegaly are common features of
acute portal vein thrombosis (PVT). Etiological factors
in non-cirrhotic PVT patients are prothrombotic states
and local factors, although more than one factor is often identified. Our patient, a 63-year-old man, without
personal or familial history of venous thromboembolism
developed portal and mesenteric vein thrombosis after
an acute gastrointestinal infection by Escherichia coli .
Clinicians need to be aware of this potential complication in patients with persistent abdominal pain and ascites after abdominal infections.
Original sources: Rodríguez-Leal GA, Morán S, Corona-Cedillo
R, Brom-Valladares R. Portal vein thrombosis with protein C-S
deficiency in a non-cirrhotic patient. World J Hepatol 2014; 6(7):
532-537 Available from: URL: http://www.wjgnet.com/1948-5182/
full/v6/i7/532.htm DOI: http://dx.doi.org/10.4254/wjh.v6.i7.532

Portal vein thrombosis (PVT) is defined as complete
or partial obstruction of blood flow in the portal vein,
associated with a thrombus in the vasal lumen[1]. The
first case of PVT was reported in 1868 by Balfour and
Stewart, in a patient showing splenomegaly, ascites, and
variceal dilatation[2]. PVT is rare in the general population having been reported with mean age-standarized
incidence and prevalence rates of 0.7 and 3.7 per 100000
inhabitants, respectively[3]. However among patients with
cirrhosis, these rates jump to between 4.4%-15%, and
cause about 5%-10% of overall cases of portal hypertension[4]. Some 22%-70% of patients without cirrhosis

There are several conditions that can lead to portal vein
thrombosis (PVT), including including infection, malignancies, and coagulation disorders. Anew condition of
interest is protein C and S deficiencies, associated with
hypercoagulation and recurrent venous thromboembolism. We report the case of a non-cirrhotic 63-yearold male diagnosed with acute superior mesenteric vein
thrombosis and PVT and combined deficiencies in proteins C and S, recanalized by short-term low molecular
heparin plus oral warfarin therapy.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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demonstrate prothrombotic states and local factors are
present in 10%-50%[3-5], although more than one factor is
often identified[6]. PVT also shows different clinical presentations in acute vs chronic onset patients and collateral
circulation, both its development and extent. Intestinal
congestion and ischemia, with abdominal pain, diarrhea,
rectal bleeding, abdominal distention, nausea, vomiting,
anorexia, fever, lactacidosis, sepsis, and splenomegaly
are common in acute PVT. More difficult to diagnose,
chronic PVT can be completely asymptomatic, or present
splenomegaly, pancytopenia, varices, and, on rare occasion, ascites[2].
PVT is classified into four categories: (1) thrombosis
confined to the portal vein beyond the confluence of the
splenic and superior mesenteric vein (SMV); (2) extension
of thrombus into the SMV, but with patent mesenteric
vessels; (3) diffuse thrombosis of splanchnic venous system, but with large collaterals; and (4) extensive splanchnic venous thrombosis, but with only fine collaterals.
Currently this anatomical classification is mainly used
to determine operability, but it may also have etiological
and prognostic relevance, since patients with thrombus
interference with mesenteric vasculature risk bowel infarction and have a lower risk of variceal bleeding than
those with isolated PVT. In all cases, patients with PVT
should be tested for an underlying thrombophilic condition[6]. Hereditary thrombophilias known to predispose
for PVT include mutations of the prothrombin, or factor
V, genes, and deficiency of one of the natural anticoagulant proteins C, S, or antithrombin. Fisher et al[7] in a
study with twenty-nine adult patients with portal hypertension caused by PVT, found that 18 patients (62%) had
deficiencies in one or more of the natural anticoagulant
proteins, and six had combined deficiency of all three
proteins. Of these, eight cases (28%) had combined C
and S protein deficiency, nine (31%) had C protein and
antithrombin deficiency, seven (24%) showed protein S
and antithrombin deficiency, and six cases (21%),as mentioned, had combined deficiency of all three proteins.
Due to increased use and improvement of non-invasive
imaging techniques in diagnostic evaluation of abdominal
pain, acute portomesenteric venous obstruction is an increasingly recognized disorder[1,2,4,5].

ma. He did not note mucus or blood in feces. On admission, the patient had a fever 39 ℃ and blood pressure of
100/70 mmHg. He was alert and oriented without signs
of encephalopathy. His bowel sounds were hypoactive
and minimal epimesogastric tenderness was present with
no rebound tenderness. He had non-tense ascites and
edema in the lower extremities. Heart, lungs, throat and
skin were unremarkable. Laboratory studies showed a
hematocrit of 42.2%, mean corpuscular volume of 87
fl, and a sedimentation rate of 51%, white cell count of
6.8/mm3, neutrophils 65.6%, lymphocytes 19.0%, monocytes 15.1%, eosinophils 0.3%, platelet count 271/mm3,
prothrombin time 10.6 s, 97.6%, international normalized ratio (INR) 0.96. Serum chemistry values and urine
test were normal. Liver function test showed: albumin 3.3
g/dL; total bilirubin 1.94 mg/dL; alanine aminotransferase 51 U/L; aspartate aminotransferase 40 U/L; alkaline
phosphatase was 96 (32-91 U/L); lactic dehydrogenase
was 251 U/L (98-192 U/L); g-glutamyl transpeptidase
was 139 U/L (7-50 U/L). Amylase 44 U/L, Lipase 23
U/L. Viral B and C antibodies were negative. Tumoral
markers CA-19-9, ACE, alkaline phosphatae (AFP) were
negative. His antiphospholipid antibodies and cardiolipin
antibodies were negative. A thrombophilia workup, not
including screening for JAK2V617F mutation, revealed
normal homocysteine blood levels; C-reactive protein
levels was 216.5 (0-7.4 mg/L); D-dimer was 5770 (0-199
ng/mL); fibrinogen levels was 443 (177-410 mg/dL); low
levels and little activity of the protein C antigen [protein
C antigen level, 39%; protein C activity, 54% (normal
70%-140%)] and protein S antigen [protein S antigen
level, 59%; protein C activity, 30% (normal 65%-140%)]
were found; antithrombin Ⅲ levels were 89% (normal
75%-125%). Factor V Leiden mutation was homozygote.
His father was dead and his mother and sister neglected
screening. Hematological, urine, ascites fluid and pharyngeal cultures were negative. Upper endoscopy revealed
mild portal hypertensive gastropathy without gastric and
esophageal varices. Ultrasonography of the abdomen
showed that the portal vein could not be identified in the
porta hepatis, which was occupied by several abnormal
tubular structures suggestive of cavernous transformation (Figure 1A). The computed tomography scan of the
abdomen showed cavernous transformation following
PVT. The portal venous thrombus extended from the
superior mesenteric vein (Figure 2). A transient elastography (TE) (Fibroscan) was abnormal with stiffness 7.4
kPa. We treated the patient with low molecular weight
heparin (enoxaparine, 1 mg/kg) during the first week and
chronic anticoagulation therapy (warfarin 2.5 mg/d, INR
2-3) to date. A new Doppler ultrasound, five months after admission, improved his portal flow with complete recanalization and without ascites (Figure 1B). The patient
is asymptomatic three years after hospital discharge.

CASE REPORT
The patient was a 63-year-old man with glaucoma treated
with timolol and latanoprost. He had undergone a resection of thyrogloid cyst 50 years previously. There was
no personal history of venous thromboembolism and
familial history was unrevealed. No abdominal trauma
was reported. The patient had developed an acute gastrointestinal infection by Escherichia coli three months before
admission, and received treatment with ciprofloxacin.
Since that infection, he had felt intermittent mesogastric
abdominal pain after meals, nausea and diarrhea, that
increased in frequency 2 wk before admission, when he
also noted increased abdominal girdle and peripheral ede-
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Table 1 Hypercoagulable etiologies
Thrombophilic disorders
Inherited disorders
Factor V Leyden mutation
Prothrombin mutation
Antithrombin Ⅲ
Protein C deficiency
Protein S deficiency

Local factors

Acquired disorders
Myeloproliferative disorders
Malignancy
Antiphospholipid syndrome
Anticardiolipin antibody
Paroxysmal nocturnal hemoglobinuria
Hyperhomocystein-emia
Oral contraception pills
Pregnancy/post-partum

A

Inflammatory
Cirrhosis
Sepsis
Pancreatitis/cholecystitis
Diverticulitis
Appendicitis
Peptic ulcer disease
Inflammatory bowel disease
Blunt abdominal trauma

Related to surgery
Post liver transplant
Splenectomy
Colectomy
Umbilical vein catheterization
Portocaval shunting

B

Figure 1 Doppler ultrasound. A: Liver Doppler ultrasound. The image shows the thrombus in the portal vein; B: Doppler ultrasound, performed 4 mo after discharge,
revealed that the portal vein thrombi had disappeared and a smooth bloodstream was observed in the portal vein.

eral population. However, this number is unreliable as
many affected individuals remain asymptomatic throughout their lives. However, protein C deficiency is present
in approximately 2%-5% patients presenting VTE. Severe
homozygous or compound heterozygous protein C deficiency is found in 1 in 500000-750000 live births. Protein
S deficiency occurs in 1.35% of the patients with venous
thrombosis.
There is evidence to suggest that thrombosis in unusual
sites, such as cerebral sinus venous thrombosis, mesenteric
vein thrombosis, PVT, and suprahepatic vein thrombosis
(Budd-Chiari syndrome), in young individuals is associated
with inherited thrombophilia.
Liver function impairment, which can be a result of
PVT, cannot account for the low C and S protein levels
in our patient, as the levels of other function tests and
indirect markers of liver fibrosis (TE) were abnormal.
It is not known whether the unexplained bout of abdominal pain and diarrhea which occurred three months
before our patient, was due to thrombosis, to a resolutive
episode of intestinal ischaemia secondary to mesenteric
vein thrombosis, or to an unrelated illness, although abdominal pain, diarrhea, abdominal distention, nausea,
anorexia, and fever are common in acute PVT[4].
In Mexico, Majluf-Cruz et al[11], studied 36 patients
who had thrombosis-related portal hypertension and
found an incidence of 30% of protein C deficiency,
whereas 9% had protein S deficiency in patients with
primary thrombophilia[12]. Similarly in Mexican patients
with non-cirrhotic PVT, 31% had protein C deficiency[13].

Figure 2 Coronal reconstruction of contrast-enhanced computed tomography image with arrows indicating portal venous thrombosis and evidence
of cavernous transformation.

wide use of ultrasound-Doppler equipment. When cirrhosis is not present, the lifetime risk of getting PVT in
the general population is reported to be 1%[8,9]. Currently
recognized etiologies can be divided into 2 categories:
thrombophilic disorders and thromboses thought to be
caused from local factors (Table 1).
Protein C is a thrombin-dependent anticoagulant enzyme known to deactivate coagulation cofactors V and
VIa and to stimulate fibrinolysis[10]. Protein C deficiency,
often inherited as an autosomal dominant trait, is a risk
factor for venous thrombosis.
The prevalence of protein C deficiency, as indicated
solely by plasma level, is 1 in 200-500 persons in the gen-
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to imaging studies. An abdominal magnetic resonance
imaging may prove more useful than Doppler ultrasound in identifying venous collateral development and
cavernoma[21]. An important step in PVT is to disclose
malignancy. We only performed some tumoral markers
(CA-19-9, ACE, AFP), but screening for JAK2V617F in
order to discard myeloproliferative neoplasms and positron emission tomography-scan were not performed. TE
is a non-invasive technique to assess liver fibrosis, which
assesses liver fibrosis by calculating the velocity of a lowfrequency transient shear wave produced by a mechanical
probe that is placed directly on the skin of the patient.
Liver stiffness is expressed in kPa. The method is easy to
learn (the procedure can be performed by a technical assistant), and results are immediately available. One metaanalysis evaluating the predictive performance of TE in
patients with chronic liver disease suggests the optimal
cut-off value for the diagnosis of significant fibrosis is
7.65 kPa and for cirrhosis 13.01 kPa[22]. In our patient,
stiffness of 7.4 kPa was highly predictive for significant
fibrosis (F ≥ 2). There is no data on the use of TE in
PVT, but this method may be useful to determine liver
fibrosis in these patients. Complications during followup frequently include: esophageal and gastric varices,
portal hypertensive gastropathy and bleeding. Portal hypertensive gastropathy is reported to be 44% in patients
without cancer and cirrhosis, as was the case with our
patient[23]. Therefore, it would be wise to screen all PVT
patients endoscopically. Although spontaneous resolution of PVT has been reported in the literature, a specific therapeutic management strategy is necessary. The
goal of treatment is similar in acute and chronic PVT,
and includes correction of causal factors, prevention of
thrombosis extension and achievement of portal vein patency. Currently, anticoagulant therapy is the best way to
obtain portal vein recanalization; however, its application
is not universally accepted. No controlled trial has been
performed on the use of anticoagulants in acute PVT[24].
After 6 mo of therapy, complete recanalization has been
reported in about 50% of patients, with good outcomes
in mesenteric vein involvement, and very few complications. What is certain is that, in acute PVT onset, the
sooner the treatment is given, the better the prognosis;
the rate of recanalization is about 69% if anticoagulation
is begun within the first week after diagnosis, while it falls
to 25% when begun in the second week[25]. Thrombolytic
therapy may also be effective, but efficacy is significantly
lower and mortality increases compared to conservative treatment[26]. Surgical thrombectomy is usually not
recommended. Other approaches, such as transyugular
intrahepatic portosystemic shunt, should be reserved for
liver transplant patients developing acute PVT or as an
alternative when anticoagulation fails[4]. In non-cirrhotic
and non-neoplastic patients, PVT has shown promising
results with overall survival at 1 year and 5 years of 92%
and 76% respectively[3,23,27,28].
In conclusion, our case shows that PVT can be provoked by C and S protein deficiency and that the PVT

Table 2 Proposed mechanism for reduction in concentrations
of procoagulant and anticoagulant proteins in patients with
portal vein thrombosis
Hereditary or acquired thrombophilia
Reduced hepatic blood flow
Reduced synthesis
Portal hypertension
Portosystemic shunting
Clearance or consumption
Portal pyaemia or other local inflammatory disease
Portal vein thrombosis
Reduced levels of procoagulant and anticoagulant proteins

However, a French study has found a high number of
patients with non-cirrhotic PVT showed Protein S deficiency[14] and in a study from United Kingdom, protein
S deficiency was found in 38% of patients with PVT[15].
Other cases have also reported C and S protein deficiencies in patients with idiopathic portal hypertension accompanied by PVT[16,17]. Valla et al[14], argue that C and
S protein deficiencies do not explain the majority of
idiopathic portal thrombosis. Nevertheless, we agree with
others that measurements of C and S proteins should be
performed in patients with portal thrombosis when no
overt cause is located. However, since a low number of
cases of PVT may be due to underlying hereditary anticoagulant protein deficiency, this can only be confirmed
by careful investigation of background of family members, preferably including both parents. When studies
of the parents is not feasible, another possibility might
be screening siblings, which could be used for both diagnostic and counseling purposes. Lastly, the recent use
of gene sequencing in the elucidation of anticoagulant
protein gene mutations may now allow determination of
whether such anticoagulant deficiencies in PVT are truly
primary or not[18]. Some possible mechanisms for reduction in concentrations of procoagulant and anticoagulant
proteins in patients with PVT are shown in Table 2.
Visualization of abnormalities associated with PVT is
crucial to diagnosis and appropriate intervention. Cavernous transformation of the portal vein occurs in one-third
of patients after PVT. An ultrasonographically diagnostic
triad would consist of: (1) failure of visualization of the
extra-hepatic portal vein; (2) demonstration of high-level
echoes in the region of the porta hepatis (the “diamond
sign”); and (3) visualization of multiple serpiginous vascular channels around the portal vein[19]. Dynamic contrastenhanced computed tomography (CT) is the best means
of diagnosing PVT and evaluating possible causative
diseases. The findings of PVT in a dynamic CT include:
filling defect partially or totally occluding the vessel lumen and rim enhancement of the vessel wall[20]. Signs and
symptoms of PVT may be subtle or nonspecific and are
secondary to the underlying illness. On the other hand,
presence of a well-developed cavernoma usually indicates
an old thrombosis. A previous PVT, however, can be associated with a recently superimposed thrombus, which is
then responsible for the acute manifestations which lead
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can be recanalized by short-term low molecular heparin
plus oral warfarin therapy. Although the evidence is not
definitive, existing literature supports the idea that the
risk-benefit ratio favors anticoagulation in chronic noncirrhotic PVT.

4

5

COMMENTS
COMMENTS
Case characteristics

Upon admission the patient felt intermittent colicky abdominal pain and nonbloody diarrhea after meals with increased abdominal girdle and peripheral
edema at physical examination.

6

Clinical diagnosis

The patient presented with non-tense ascites and imaging evidence of portal
vein thrombosis (PVT) on a background of non-liver disease.

7

Differential diagnosis

Differential diagnosis was performed between inherited vs acquired disorders of
coagulation in PVT using ultrasound Doppler, dynamic computed tomography
(CT) and specific laboratory tests.

8

Laboratory diagnosis

A thrombophilia workup, not including screening for JAK2V617F mutation,
revealed normal homocysteine blood levels; C-reactive protein levels were
216.5 (0-7.4 mg/L); D-dimer was 5770 (0-199 ng/mL); fibrinogen levels was
443 (177-410 mg/dL); low levels and little activity of the protein C antigen
[protein C antigen level, 39%; protein C activity, 54% (normal 70%-140%)] and
protein S antigen [protein S antigen level, 59%; protein C activity, 30% (normal
65%-140%)] and homozygote factor V Leiden mutation was found; abnormal
liver function tests (albumin 3.3 g/dL; total bilirubin 1.94 mg/dL; alanine aminotransferase 51 U/L (31-45 U/L); alkaline phosphatase 96 (32-91 U/L); lactic
dehydrogenase 251 U/L (98-192 U/L); g-glutamyl transpeptidase 139 U/L (7-50
U/L) were found; antithrombin Ⅲ levels, viral B and C antibodies ,CA-19-9,
ACE, alkaline phosphatae, antiphospholipid antibodies and cardiolipin antibodies were normal or negative.

9

10
11

Imaging diagnosis

12

Liver Doppler ultrasound showed a thrombus in the portal vein that was corroborated by CT image indicating portal venous thrombosis and evidence of
cavernous transformation.

Pathologic diagnosis

Histologic examination was not indicated.

13

Treatment

The patient was treated with low molecular weight heparin (enoxaparine, 1 mg/kg)
during the first week and chronic anticoagulation therapy (warfarin 2.5 mg/d, INR
2-3) to date.

Experiences and lessons

14

Even if Doppler ultrasound or abdominal CT play a key role in the diagnosis of
PVT, the protocol to find the etiology of the thrombosis may be complex.

Peer review

This manuscript is interesting and presents a remarkable presentation about
diagnosis and management of PVT associated with C and S protein deficiency

15

in a non-cirrhotic patient.
16
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Core tip: Advanced liver dysfunction and/or thrombocytopenia often hamper the use of intravenous epoprostenol in patients with portopulmonary hypertension
(PoPH). However, recent progress in the oral treatment
for pulmonary hypertension (PH) has enabled better
clinical outcome in severe PH patients. Here we report
two World Health Organization functional class IV patients with PoPH and thrombocytopenia who were successfully treated with ambrisentan and tadalafil. Oral
vasodilator therapy using a combination of ambrisentan
and tadalafil may be a safe and effective therapeutic
option for patients with PoPH and advanced thrombocytopenia.
Original sources: Yamashita Y, Tsujino I, Sato T, Yamada A,
Watanabe T, Ohira H, Nishimura M. Hemodynamic effects of
ambrisentan-tadalafil combination therapy on progressive portopulmonary hypertension. World J Hepatol 2014; 6(11): 825-829
Available from: URL: http://www.wjgnet.com/1948-5182/full/
v6/i11/825.htm DOI: http://dx.doi.org/10.4254/wjh.v6.i11.825

Abstract
Intravenous epoprostenol is recommended for World
Health Organization functional class (WHO-FC) Ⅳ
patients with pulmonary arterial hypertension (PAH)
in the latest guidelines. However, in portopulmonary
hypertension (PoPH) patients, advanced liver dysfunction and/or thrombocytopenia often makes the use of
intravenous epoprostenol challenging. Here we report
the cases of two WHO-FC Ⅳ PoPH patients who were
successfully treated with a combination of two oral vasodilators used to treat PAH: ambrisentan and tadalafil.
Oral vasodilator therapy using a combination of ambrisentan and tadalafil may be a safe and effective therapeutic option for WHO-FC Ⅳ PoPH patients and should
be considered for selected patients with severe and
rapidly progressing PoPH.

INTRODUCTION
Reportedly, 2%-6% of patients with portal hypertension
also develop pulmonary hypertension (PH); this combined disorder is called portopulmonary hypertension
(PoPH)[1-3]. According to the latest guidelines[4], PoPH is
classified in the pulmonary arterial hypertension (PAH)
spectrum. It is recommended that PoPH patients be
managed similarly to those with other forms of PAH,
while considering the presence of liver disease and its
consequences [5]. Although intravenous epoprostenol
treatment is recommended for World Health Organization functional class (WHO-FC) Ⅳ PAH patients,
advanced liver dysfunction and/or thrombocytopenia

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B
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LV

LV

Pericardial
effusion

Figure 1 Transthoracic echocardiography performed before and after treatment. A: Transthoracic echocardiography (TTE) performed before treatment. The
parasternal short axis view at the basal level in diastole shows pronounced interventricular septal deviation toward the left ventricle accompanied by pericardial effusion; B: TTE performed after treatment. The parasternal short axis view at the basal level in diastole shows a decrease in the interventricular septal deviation toward
the left ventricle. Pericardial effusion has disappeared. RV: Right ventricle; LV: Left ventricle.
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However, 3 mo later, the patient experienced rapid
progression of exertional dyspnea, facial edema, and
syncope, and he was consequently admitted to our department. He presented with jugular venous distention,
pretibial pitting edema, and a pronounced pulmonary
component of the second heart sound. Laboratory data
revealed advanced thrombocytopenia (5.0 × 104/mL),
an increased D-dimer level (9.38 μg/dL), an increased
indirect bilirubin level (4.9 mg/dL), a mildly increased
transaminase level (aspartate aminotransferase, 69 U/L;
alanine aminotransferase, 40 U/L), and an increased plasma brain natriuretic peptide (BNP) level (2212 pg/mL).
Transthoracic echocardiography revealed right ventricular
dilatation and severe interventricular septal deviation
toward the left ventricle, accompanied by pericardial effusion (Figure 1A). The pulmonary artery systolic pressure,
estimated on the basis of TRPG, was 120 mmHg. Abdominal computed tomography (CT) revealed dilatation
of the splenic, esophageal, and umbilical veins, suggestive
of portal hypertension, whereas ventilation/perfusion
lung scintigraphy revealed no significant mismatch. These
results indicated rapid progression of PoPH; therefore,
dobutamine (2 µg/kg per minute) was initiated. RHC
revealed that the mean PAP was increased to 55 mmHg,
cardiac index (CI) was decreased to 2.49 L/min per
square, and PVR was increased to 10.9 Wood units.
Because of comorbid advanced thrombocytopenia
and hepatocellular carcinoma, we initiated ambrisentan at
a dose of 2.5 mg once daily, added tadalafil at a dose of 20
mg once daily, and subsequently increased the dose of the
two agents in turn to reach the maximum dose (ambrisentan, 10 mg/d; tadalafil, 40 mg/d) in 9 d. After a month, the
patient’s heart failure symptoms and signs had improved
and his plasma BNP level had decreased (Figure 2).
At a follow-up assessment 5 mo later, the patient’s
WHO-FC had improved from Ⅳ to Ⅱ and his plasma
BNP level had decreased to 44.4 pg/mL. Echocardiography revealed a decrease in TRPG from 95 to 56.2
mmHg, a less pronounced interventricular septal shift
toward the left ventricle, and no evidence of pericardial
effusion (Figure 1B). Repeat RHC revealed a decrease in

1g
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Figure 2 Clinical course and treatment of case 1. Plasma brain natriuretic
peptide concentration remarkably decreased from 2212 pg/mL to 46 pg/mL by
intravenous dobutamin infusion and subsequent oral ambrisentan-tadalafil combination treatment.

often make such invasive management difficult in PoPH
patients. Here we describe two WHO-FC Ⅳ PoPH patients who favorably responded to the combined use of
ambrisentan and tadalafil, oral vasodilators that have been
proven to be effective against PAH.

CASE REPORT
Case 1
In September 2010, a 56-year-old man with hepatitis B virus-related cirrhosis, esophageal varix, and hepatocellular
carcinoma was referred to our department with abnormal
findings on electrocardiogram. Doppler echocardiography indicated increased systolic right ventricular pressure,
estimated by a tricuspid regurgitation pressure gradient
(TRPG) of 79 mmHg. Right heart catheterization (RHC)
also revealed an increased mean pulmonary artery pressure (PAP) of 40 mmHg and an increased pulmonary
vascular resistance (PVR) of 6.38 Wood units. PoPH
was diagnosed; however, his clinical course (WHO-FC I)
was modest. Accordingly, we decided to employ a careful
wait-and-watch approach.
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A
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RV
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LV
LV

Figure 3 Transthoracic echocardiography performed before and after treatment. A: Pre-treament. Transthoracic echocardiography (TTE) performed before
treatment. The parasternal short axis view at the basal level in diastole shows pronounced interventricular septal deviation toward the left ventricle accompanied by
pericardial effusion; B: Five-month after treament. TTE performed after treatment. The parasternal short axis view at the basal level in diastole shows a decrease in
the interventricular septal deviation toward the left ventricle. The pericardial effusion has disappeared. RV: Right ventricle; LV: Left ventricle.
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Ventilation/perfusion lung scintigraphy revealed a mismatch in the left upper lobe, although it was limited and
not compatible with chronic thromboembolic PH. Cardiac magnetic resonance imaging indicated a dilated right
ventricle and decreased right ventricular ejection fraction
(RVEF; 25.8%). A hemodynamic study with oxygen at
5 L/min revealed an increased mean PAP (62 mmHg), a
decreased CI (1.43 L/min per square), and an increased
PVR (18.5 Wood units).
Based on findings indicative of portal hypertension
and RHC findings, PoPH was diagnosed. We initiated dobutamine at 2 µg/kg per minute to support cardiac function. We then initiated ambrisentan at a dose of 2.5 mg once
daily. and added tadalafil at a dose of 20 mg once daily. The
doses of these two agents were then increased in turn to
reach the maximum dose (ambrisentan, 10 mg/d; tadalafil,
40 mg/d) in 15 d.
Within a month and a half, the patient’s plasma BNP
level had decreased, right heart failure signs had disappeared, and WHO-FC had decreased to Ⅲ (Figure 4).
At the follow-up assessment conducted 4 mo later, his
WHO-FC was Ⅲ and the plasma BNP level had decreased to 35 pg/mL. Echocardiography revealed that
TRPG had decreased to 56.2 mmHg, the degree of interventricular septal deviation toward the left ventricle had
decreased, and pericardial effusion was absent (Figure
3B). Cardiac magnetic resonance imaging-derived RVEF
improved to 50.8%, and RHC revealed improvement in
mean PAP (34 mmHg), CI (2.9 L/min per square), and
PVR (4.7 Wood units).
Both patients gave their written informed consent
prior to their inclusion in the present study. The present
study complied with the Declaration of Helsinki.
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Figure 4 Clinical course and treatment of case 2. Plasma brain natriuretic
peptide concentration remarkably decreased from 1897 pg/mL to 139 pg/mL
by intravenous dobutamin infusion and oral ambrisentan-tadalafil combination
treatment.

mean PAP (34 mmHg) and PVR (6.4 Wood units) and
improvement in CI (4.27 L/min per square).
Case 2
In April 2013, a 70-year-old man was referred to our
department with rapid worsening of exertional dyspnea
(WHO-FC Ⅳ) and suspected PH on echocardiography.
He had been diagnosed with liver cirrhosis from excessive alcohol consumption, hepatocellular carcinoma, and
esophageal varix approximately 9 years previously. He
presented with jugular venous distention, hepatomegaly,
and splenomegaly as well as a pronounced pulmonary
component of the second heart sound and a third heart
sound on chest auscultation. Laboratory data revealed advanced thrombocytopenia (3.5 × 104/mL), an increased
D-dimer level (4.39 μg/dL), mild hepatic dysfunction
(Child-Pugh B), and an increased plasma BNP level (988
pg/mL). Echocardiography revealed right ventricular dilatation and severe interventricular septal deviation toward
the left ventricle accompanied by pericardial effusion
(Figure 3A). Systolic PAP was 125 mmHg, as estimated
by TRPG. CT suggested dilation of the esophageal vein.

WCCR|www.wjgnet.com

DISCUSSION
In the latest guidelines for PH, the recommended treatment strategy for PoPH is similar to that for PAH, while
liver transplantation is considered in a selected subset of
patients[6]. Based on this strategy, intravenous epoprostenol would be considered for WHO-FC Ⅳ patients,
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including the present two cases. However, the successful use of oral agents effective against PAH has been
reported for PoPH patients[7-9], suggesting a potentially
important role of these drugs in PoPH treatment. In the
two cases presented here, the use of intravenous epoprostenol was initially considered. However, it could not
be used because of comorbid thrombocytopenia, which
was thought to increase the risk during Hickman catheter
implantation[10], and the probable further deterioration of
thrombocytopenia caused by intravenous epoprostenol
treatment itself[11]. In addition, both patients had been
diagnosed with hepatocellular carcinoma, which further
supported the use of a conservative treatment strategy.
Considering the severe and rapid progressive state of the
disease, we initiated combination treatment using ambrisentan, a dual endothelin receptor antagonist with limited
liver toxicity, and tadalafil, a long-acting phosphodiesterase 5 inhibitor.
After the oral combination therapy, the patients’
signs and symptoms dramatically improved. In addition,
pulmonary hemodynamics improved. In particular, PVR
decreased by 41% in case 1 and by 75% in case 2. This
degree of PVR reduction was comparable with or greater
than that achieved by drugs effective against PAH[12]. Furthermore, WHO-FC, the plasma BNP level, and CI notably improved after treatment in both cases in the present
study, suggesting a favorable clinical outcome[13].
Notably, some clinical features were unique to the two
cases of PoPH presented here. One was the rapid progression of disease. Pathologically, PoPH cases reportedly show vascular remodeling, as observed in idiopathic
PAH[10,11], which is likely to develop gradually. However,
in these two cases, PH-related symptoms and signs rapidly progressed during the month prior to admission.
In addition, CI is usually increased in PoPH, reflecting
the portal systemic shunt. However, in the present two
cases, CI decreased. One possible interpretation of these
clinical features is a unique pathogenesis of PoPH in
these two cases, such as vascular spasm, rather than the
gradual progression of pulmonary vasculopathy typically
observed in PoPH[14,15]. Such a rapid pathogenesis may
explain why oral treatment dramatically improved the
clinical features in the short term. In addition, decreased
cardiac function, as represented by CI, may have been
caused by an unusually rapid elevation of PAP/PVR,
which quickly resolved after treatment.
In the Reveal registry, the survival rate of PoPH is reportedly worse than that of idiopathic PAH and familial
PAH[16]. Two possible explanations have been proposed
for the worse clinical outcome of PoPH. First, comorbid
advanced liver diseases such as liver cirrhosis and cancer
can negatively impact survival. Second, comorbid liver
disease and its complications also impede the optimal
use of drugs effective against PAH, such as endothelin
receptor antagonists and intravenous epoprostenol. In
the present two cases, long-term outcome must be evaluated, despite the short-term outcome (up to 5 mo) being
favorable.
In conclusion, we presented two cases of severe PoPH

WCCR|www.wjgnet.com

with a favorable clinical response to a combination of ambrisentan and tadalafil. Although this approach cannot be
generalized, this combination therapy should be considered
in selected patients with severe and rapidly progressive
PoPH. Further studies would be required to better understand the pathogenesis and establish optimal treatment strategies for PoPH patients.

COMMENTS
COMMENTS
Case characteristics

Two male patients with liver cirrhosis and portal hypertension.

Clinical diagnosis

Rapidly progressive exertional dyspnea.

Differential diagnosis

Progression of liver dysfunction, pulmonary and cardiovascular disease.

Laboratory diagnosis

Case 1: thrombocytopenia (5.0 x 104/mL), and increased D-dimer (9.38 μg/dL),
transaminases, and plasma BNP levels (2212 pg/mL); Case 2: thrombocytopenia (3.5 × 104/mL), and increased D-dimer (4.39 μg/dL) and plasma BNP levels
(988 pg/mL).

Imaging diagnosis

Right ventricular dilatation and increase in the estimated systolic pulmonary
artery pressure by transthoracic echocardiography in both cases. Abdominal CT
scan revealed findings of portal hypertension, whereas ventilation/perfusion lung
scintigraphy showed no significant mismatch in both cases.

Treatment

Both patients were treated with ambrisentan–tadalafil combination therapy for
rapidly progressive portopulmonary hypertension (PoPH).

Related reports

Successful monotherapy using an oral agent effective against pulmonary artery
hypertension has been recently reported for patients with PoPH.

Term explanation

PoPH is a subtype of pulmonary hypertension (defined as a mean pulmonary
artery pressure equal to or greater than 25 mmHg) that develops in patients with
portal hypertension.

Experiences and lessons

A combination of ambrisentan and tadalafil may be a safe and effective therapeutic option for a certain subset of patients with PoPH and advanced thrombocytopenia.

Peer review

It is a good paper for publication.
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Acute hepatitis B of genotype H resulting in persistent
infection
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Kazuhiko Koike, Takaji Wakita, Takanobu Kato
dark urine. The laboratory data showed increased levels
of hepatic transaminases. The patient was positive for
hepatitis B virus (HBV) markers and negative for antihuman immunodeficiency virus. The HBV-DNA titer was
set to 7.7 log copies/mL. The patient was diagnosed
with acute hepatitis B. The HBV infection route was
obscure. The serum levels of hepatic transaminases
decreased to normal ranges without any treatment, but
the HBV-DNA status was maintained for at least 26 mo,
indicating the presence of persistent infection. We isolated HBV from the acute-phase serum and determined
the genome sequence. A phylogenetic analysis revealed
that the isolated HBV was genotype H. In this patient,
the elevated peak level of HBV-DNA and the risk alleles
at human genome single nucleotide polymorphisms
s3077 and rs9277535 in the human leukocyte antigenDP locus were considered to be risk factors for chronic
infection. This case suggests that there is a risk of
persistent infection by HBV genotype H following acute
hepatitis; further cases of HBV genotype H infection
must be identified and characterized. Thus, the complete determination of the HBV genotype may be essential during routine clinical care of acute hepatitis B
outpatients.
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Core tip: Hepatitis B virus (HBV) genotype H infection
is rare in Asia, particularly in Japan. Here, we report a
case of acute hepatitis B caused by a genotype H strain
with persistent infection, although most adult cases of
acute hepatitis B are self-limiting in Japan. This case
suggests that the HBV genotype H infection can be a
risk factor for persistent infection. Therefore, it is necessary to investigate the characteristics of genotype
H infection in an accumulation of cases. Thus, the

Abstract
A 47-year-old man presented with general fatigue and
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patient’s laboratory data revealed elevated serum aspartate aminotransferase, alanine aminotransferase (ALT),
lactate dehydrogenase, alkaline phosphatase, γ-glutamylt
ranspeptidase, and total bilirubin (T-Bil) levels (Table 1).
The prothrombin activity was within the normal range
(95%). Test for hepatitis B surface antigen (HBsAg;
HISCL-2000i, Sysmex, Kobe, Hyogo, Japan), hepatitis B
e-antigen (HBeAg; ARCHITECT® CLIA, Abbott Japan,
Tokyo, Japan) and anti-hepatitis B core antigen (antiHBc) IgM (ARCHITECT® CLIA) were positive. A test
for HBV-DNA was also positive, exhibiting a titer of
7.7 log copies/mL (COBAS TaqMan HBV Test v2.0,
Roche Diagnostics, Tokyo, Japan). HBsAg had not been
detected 2 years previously when the patient had been
admitted to another hospital for treatment of acute enterocolitis. Other hepatitis virus markers were negative.
Therefore, the patient was diagnosed with acute hepatitis
B. The genotype of the infecting HBV, as assessed by
the Immunis HBV Genotype Immunis® HBV Genotype
EIA Kit (Institute of Immunology, Tokyo, Japan), was
determined as genotype C. The patient had not been
abroad in the past 12 mo; he had no history of receiving
blood or blood-related products, transfusions, or drug
injections, and he reported no personal or family history
of liver disease. The man was unmarried and declared
that he was heterosexual, with no history of sexual contact with commercial sex workers or strangers. Antihuman immunodeficiency virus (HIV) was not detected.
In the absence of medication, the patient’s condition and
elevated ALT level improved within a month. Anti-HBe
became detectable, and HBeAg disappeared 2 mo after
onset of the symptoms. HBsAg became undetectable at
5 mo, but the patient still tested positive for HBV-DNA,
a status that persisted for at least 26 mo following his
presentation at our hospital (Figure 1). We are now preparing to administer anti-viral medication.
For further analysis of the HBV infecting this patient,
HBV-DNA was extracted from the acute-phase serum using a QIAamp DNA Blood Mini kit (QIAGEN, Valencia,
CA). The entire HBV genome sequence was determined
after polymerase chain reaction (PCR) amplification using the following primers [the number of nucleotides
(nt) added to the primers were deduced from the prototype HBV/C clone, with accession no. AB246344].
For the amplification of half of the HBV genome, the
outer primers were 5’-ATTCCACCAAGCTCTGCTAGATCCCAGAGT-3’ (nt 10-39) and 5’-GGTGCTGGTGAACAGACCAATTTATGCCTA-3’ (nt 1813-1784),
and the inner primers were 5’-CCTATATTTTCCTGCTGGTGGCTCCAGTTC-3’ (nt 46-75) and 5’-TAGCCTAATCTCCTCCC CCAACTCCTCCCA-3’ (nt 1760-1731).
For the other half of the HBV genome, the outer primers
were 5’- ACGTCGCATGGAGACCACCGTGAACGCCCA-3’ (nt 1601-1630) and 5’-AAGTCCACCACGAGTCTAGACTCTGTGGTA-3’ (nt 266-237), and the
inner primers were 5’-CCAGGTCTTGCCCAAGGTCTTACATAAGAG-3’ (nt 1631-1660) and 5’-CCCGCCTGTAACACGAGCAGGGGTCCTAGG-3’ (nt 207-178).
The PCR was performed in a thermal cycler for 30 cycles

complete determination of the HBV genotype may be
essential in the routine clinical care of acute hepatitis B
patients.
Original sources: Yamada N, Shigefuku R, Sugiyama R, Kobayashi M, Ikeda H, Takahashi H, Okuse C, Suzuki M, Itoh F,
Yotsuyanagi H, Yasuda K, Moriya K, Koike K, Wakita T, Kato T.
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INTRODUCTION
Hepatitis B is a potentially life-threatening liver infection caused by the hepatitis B virus (HBV); it represents
a major global health problem. HBV can cause chronic
liver diseases and increases the risk of death from cirrhosis and liver cancer. Worldwide, an estimated two billion people have been infected with HBV and more than
240 million have chronic infections[1]. The HBV genome
consists of approximately 3200-nucleotides of DNA;
the virus replicates using a reverse transcriptase enzyme
that lacks proofreading ability. Therefore, HBV possesses
diverse genetic variability, and the viral population is classified into at least eight genotypes that are designated A
-H[2-6]. In Japan, genotypes B and C are prevalent among
patients with chronic infections. However, in the last
decades, the prevalent genotype in acute HBV infections
has shifted from genotype C to A[7-9]. There are some differences in the clinical features and outcomes among the
genotypes[10-13]. It has been reported that the persistent
infection from acute hepatitis is prevalent in adults that
are infected with genotype A HBV. Thus, determining
the HBV genotype is of increasing importance even in
routine clinical practice, although a reliable kit for determination of all HBV genotypes is still uncommon and
is not yet covered by insurance. The host factors associated with persistent infection by HBV have also been
reported, such as single nucleotide polymorphisms (SNPs)
or genotypes in the human leukocyte antigen-DP locus.
It may also be useful for identifying the patients who are
prone to develop chronic hepatitis.
In this report, we describe a case of acute hepatitis B
resulting from infection by a genotype H strain of HBV.
Although the laboratory data and symptoms were not
distinguishable from acute hepatitis B with other genotypes, this patient developed persistent infection.

CASE REPORT
A 47-year-old man living in Kawasaki, Japan, presented
at our hospital with general fatigue and dark urine. Approximately 1 wk before visiting the hospital, the patient developed nausea, loss of appetite, and a feeling
of fullness in the abdomen. Four days later, he noted
darkening of his skin and urine. Upon admission, the
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Table 1 Laboratory findings at first visit to our hospital
Hematology
WBC

Blood chemistry
7400/µL

Neutrophil
Eosinophil
Basophil
Monocyte
Lymphocyte
RBC
Hemoglobin
Hematocrit
Platelet

72.0%
1.0%
0.0%
10.0%
17.0%
457/μL
16.0 g/dL
46.4%
36.6 × 104/µL

TP

Viral markers

7.4 g/dL

Albumin
T-Bil
D-Bil
AST
ALT
ALP
γGTP
LDH
BUN
Creatinine
T-Chol

4.5 g/dL
11.1 mg/dL
8.0 mg/dL
1942 IU/L
2963 IU/L
612 IU/L
756 IU/L
739 IU/L
8.2 mg/dL
0.64 mg/dL
225 mg/dL

Immunology

Coagulation

Anti-HA IgM

(-)

IgA

183 mg/dL

PT%

95%

Anti-HCV
HBsAg
Anti-HBc IgM
HBeAg
Anti-HBe
HBV-DNA
Anti-HIV
RPR
TPHA
Anti-CMV IgG
Anti-CMV IgM
Anti-EBV EBNA
Anti-EBV EA IgG
Anti-EBV VCA IgG
Anti-EBV VCA IgM

(-)
(+) 197333
(+) 25.5 C.O.I
(+) 253 C.O.I
(-) 0.0 %
7.7 log copies/mL
(-)
(-)
(+)
(+)
(-)
(+)
(-)
(+)
(-)

IgG
IgM
ANA

1168 mg/dL
220 mg/dL
× 40, homogeneous

APTT

36.4 s

WBC: White blood cells; RBC: Red blood cells; ANA: Antinuclear antibody; TP: Total protein; T-Bil: Total bilirubin; D-Bil: Direct bilirubin; AST: Aspartate
aminotransferase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; γGTP: γ-glutamyltranspeptidase; LDH: Lactase dehydrogenase; BUN: Blood
urea nitrogen; T-Chol: Total cholesterol; PT: Prothrombin activity; APTT: Activated partial thromboplastin time; C.O.I: Cutoff index; HA: Hepatitis A; HCV:
Hepatitis C virus; HBsAg: Hepatitis B surface antigen; HBc: Hepatitis B core; HBeAg: Hepatitis B e-antigen; HBV: Hepatitis B virus; HIV: Human immunodeficiency virus; RPR: Rapid plasma regain; TPHA: Treponema pallidum hemagglutination assay; CMV: Cytomegalovirus; EBV: Epstein-Barr virus; EBNA:
Epstein-Barr virus nuclear antigen; EA: Early antigen; VCA: Viral capsid antigen.

(+) (+) (-) (-)
(-) (-) (-) (-)

(-)

(-)

(-)

(-)

(-)

(-)

(-)

(-)

(-)

(-)

3000
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2800

10

ALT (IU/L)

1400

8

1200
1000

6

800

4

600
400

2

200
0

the databases. The α determinant region of the S protein
of B-MHJ9014 harbored an amino acid polymorphism
(phenylalanine to leucine) at residue 134. The predicted
B-MHJ9014 reverse transcriptase did not include any of
the amino acid substitutions known to be associated with
nucleotide analog resistance. To assess the complexity of
the infecting virus, S region sequences from 51 clones
in acute phase serum were determined. The detected sequences were genotype H and were closely related to the
consensus sequence determine by direct sequencing with
1-3 amino acids polymorphisms (data not shown).
To assess the presence of human genome SNPs in the
HLA-DP locus that are associated with persistent infection
by HBV[14,15], a blood specimen was obtained from the patient (who had previously provided informed consent). Genomic DNA was extracted from buffy coat samples with
the QIAamp DNA Mini kit (QIAGEN); DNA for SNPs
rs3077 and rs9277535 were amplified with the appropriate
primers and TAKARA LA Taq® DNA polymerase and
were sequenced directly. The patient was homozygous (G/
G) at both of these SNPs; these alleles are considered to be
risk alleles for persistent infection.

0
0

HBV-DNA (log copies/mL)

HBsAg
Anti-HBs

4
8
12
16
20
24
Months from presentation at our hospital

Figure 1 Clinical course of the patient infected with the genotype H strain.
The dotted line indicates the detection limit of HBV-DNA (2.1 log copy/mL); the
titer of the HBV-DNA was below the lower limit at 18 mo. HBsAg: Hepatitis B
surface antigen; Anti-HBs: Antibody to hepatitis B surface antigen; ALT: Alanine
aminotransferase; HBV: Hepatitis B virus.

(94 ℃, 30 s; 60 ℃, 30 s; 72 ℃, 30 s) with TAKARA LA
Taq® DNA polymerase (TAKARA, Shiga, Japan). The
amplified fragments were sequenced directly with an automated DNA sequencer (3500 Genetic Analyzer, Applied
Biosystems, Foster City, CA, United States).
The genome of the infecting HBV (designated as
B-MHJ9014) was 3215 bases in size. A phylogenetic analysis was performed with this strain and several database
reference strains. B-MHJ9014 sorted with the genotype-H
branch of the tree and clustered with the genotype-H
strains previously isolated from Japanese patients (Figure
2). The substitutions at nt 1762 and nt 1764 (the basal
core promoter region) and at nt 1896 (the precore region)
were not observed. The length of the deduced amino
acid sequences of the S, X, Core, and P proteins were
identical to those encoded by other genotype H strains in

WCCR|www.wjgnet.com

DISCUSSION
HBV genotype H was first reported in 2002[5]. Infections
by this genotype have been found mainly in Nicaragua,
Mexico, and California; this genotype is considered to be
rare in Asia, particularly in Japan[5,16-18]. However, since
the first recognition of genotype H in Japan in 2005,
eight strains have been isolated from Japanese patients
(Table 2)[18-25]. All reported genotype H strains were isolated from male patients aged 35 to 65 years old, and the
major route of infection was sexual transmission (5/8,
62.5%). Four cases (50%) represent transmissions that
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F

100

AB036905
AB064316

G

AY090454 (Nicaragua)

100
H

AY090457 (Nicaragua)
AB059661 (United States)

100

100

HM066946 (Mexico)
AB059660 (United States)
AB375161 (United States)
AB375163 (Mexico)

92

HM117850 (Mexico)
AB516394 (Mexico)
HM117851 (Mexico)
AB064315 (United States)

100

86

AB516395 (Mexico)
AB375159 (Mexico)
86 AB375160 (Mexico)
AB516393 (Mexico)
AB375162 (Mexico)
AB059659 (United States)
FJ356716 (Argentina)
FJ356715 (Argentina)
86
AB375164 (Mexico)
AY090460 (United States)
AB266536 (Japan)
EU498228 (Thailand)
AB353764 (Japan)
B-MHJ9014 (Japan)
AP007261 (Japan)
AB205010 (Japan)
AB298362 (Japan)
EF157291 (Japan)
AB179747 (Japan)
AB275308 (Japan)

B

AB010289
AB121248
AB205118
AB644281

100

A

80

C

100
100

0.08

0.06

D

AB033558
X75657

E
0.04

0.02

0.00

Figure 2 A phylogenetic trees constructed using the neighbor-joining method with the full hepatitis B virus genome sequence of the isolated and reference strains. The strain isolated in this case (B-MHJ9014) is shown in bold. The horizontal bar indicates the number of nucleotide substitutions per site. The reference sequences are shown with the DDBJ/EMBL/GenBank accession numbers. The HBV genotypes are indicated on each branch. The bootstrap values (> 80%) are
indicated at the nodes as a percentage of the data obtained from 1000 resamplings. HBV: Hepatitis B virus.

Table 2 Genotype H strains reported in Japan
No.
1
2
3
4
5
6
7
8
9

Patient

Hypothesized source of infection

HIV infection

Age

Gender

Route

Place

52
61
46
38
65
35
60
60
47

Male
Male
Male
Male
Male
Male
Male
Male
Male

Unknown
Sexual contact (heterosexual)
Sexual contact (bisexual)
Sexual contact (homosexual)
Unknown
Unknown
Sexual contact (homosexual)
Sexual contact (heterosexual)
Unknown

Japan
Thailand
South America
Unknown
Japan
Japan
Japan
Unknown
Japan

NA
NA
(+)
NA
NA
NA
(-)
(+)
(-)

1

Clinical feature

Accession number
(Ref.)

Unknown blood donor
Chronic
Chronic
Chronic
Acute
Acute
Acute
Chronic
Acute to chronic

AB179747, [18]
AB205010, [19]
AP007261, [20]
AB298362, [21]
EF157291, [22]
AB266536, [23]
AB275308, [24]
AB353764, [25]
AB846650, this paper

1

NA: Not available; HIV: Human immunodeficiency virus.

occurred in Japan. Co-infection with HIV was not common (2/8, 25%). These characteristics were similar to the
case described here. All isolated strains from Japanese
patients clustered together as a branch on the phyloge-
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netic tree; therefore, it is possible that a specific strain
of genotype H has emerged and spread in Japan. Presumably, the infrequent use of a reliable and convenient
detection kit for genotype H infection has hampered the
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correct diagnosis of genotype H infection; some cases
may be misdiagnosed and considered to be infections
by other genotypes. In fact, in the current case, our HBV
isolate was originally identified as genotype C by the commercial kit that is covered by insurance in Japan. This kit
was developed before the discovery of genotype H; thus,
such a misidentification is a potential risk, as noted in the
kit’s instruction manual. The clinical features of genotype
H infection remain obscure. There is a growing need for
an accumulation of genotype H infection cases. To this
end, the use of a reliable HBV genotyping kit that can
correctly distinguish all genotypes is essential for routine
clinical practice.
In Japan, most cases of acute hepatitis B are selflimiting, but some cases have been reported to have progressed to persistent infections[9,26-29]. Among the reported cases of genotype H infection, 4 strains were isolated
from chronic hepatitis patients; in all cases, the infection
was ascribed to sexual contact (Table 2)[19-21,25]. In our
case, the HBV-DNA persisted for at least 26 mo. To our
knowledge, this report represents the only case of genotype H infection in which chronic hepatitis was observed
following acute infection. HBsAg was no longer detected
at 4 mo from onset by HISCL-2000i. This disappearance
was also confirmed by ARCHITECT® HBsAg (CMIA,
Abbott Japan, Tokyo, Japan). In the S protein analysis, we
found an amino acid polymorphism in the α determinant
region. This polymorphism may affect the sensitivity for
detecting HBsAg. HIV infection, a well-known risk factor
for prolonged HBV infection[30], was not detected in our
patient. Recently, the risk factors for HBV persistent infection have been reported in an analysis of a cohort that
excluded patients co-infected with HIV[29]. In that report,
infection with genotype A, elevated peak levels of HBVDNA, and attenuated peak levels of ALT were suggested
as risk factors for chronic infection. In the case described
here, the peak level of HBV-DNA was 7.7 log copy/mL,
which was consistent with increased risk for chronic infection. However, our patient exhibited a peak level of
ALT of 2963 IU/L, which is a value that would classify
this individual in the self-limiting group. Therefore, the
clinical features of this case did not completely fit the
risk factors associated with the establishment of chronic
infection in the previous analysis[29]. Another reported
risk factor for chronic HBV infection is the presence of
certain SNP alleles. Specifically, selected SNPs around
the HLA-DP locus have been reported to be associated
with chronic hepatitis B in Asians[14,15]. With the informed
consent of our patient, we determined the sequences
for these SNPs (rs3077 and rs9277535) and found that
this patient harbored risk alleles at both polymorphisms.
This factor may have contributed to the establishment of
chronic infection in this case.
In conclusion, we report a case of acute hepatitis B
caused by a genotype H strain of HBV. This patient exhibited persistent infection. Our finding suggests that the
infection of HBV genotype H can be a risk factor for persistent infection. We believe that it is necessary to use kits
that are capable of accurate genotyping to permit an ac-
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cumulation of cases and to investigate the clinical features
of genotype H infection in routine clinical practice.
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lymphoma. HBV reactivation developed following cessation of prophylactic LAM therapy. The patient subsequently received treatment with entecavir (ETV),
which led to a rapid and sustained suppression of
HBV replication and HBsAg seroconversion. We also
appraised the literature concerning HBV reactivation
and the role of ETV in the management of HBV reactivation in lymphoma patients. A total of 28 cases of
HBV reactivation have been reported as having been
treated with ETV during or after immunosuppressive
chemotherapy in lymphoma patients. We conclude
that ETV is an efficacious and safe treatment for HBV
reactivation following LAM cessation in lymphoma
patients treated with rituximab-based immunochemotherapy.
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Core tip: We describe the case of a 68-year-old hepatitis B surface antigen (HBsAg)-positive male patient
who received rituximab-based immunochemotherapy
for follicular lymphoma, and experienced hepatitis B
virus (HBV) reactivation following cessation of lamivudine prophylaxis. Subsequent entecavir treatment
produced rapid, sustained viral suppression and HBsAg
seroconversion. Lamivudine prevents HBV reactivation
but resistance rates may be as high as 17% in lymphoma patients. Available data suggest that entecavir
is effective and safe for the treatment of HBV reactivation in lymphoma patients. Prophylactic antiviral
therapy is recommended for patients with active or
occult HBV infection following chemotherapy or immunochemotherapy. Potent antiviral drugs with a high
genetic barrier to resistance should be considered in
these cases.

Abstract
Reactivation of hepatitis B virus (HBV) can occur in
lymphoma patients infected with HBV when they receive chemotherapy or immunotherapy. Prophylactic
administration of lamivudine (LAM) reduces the morbidity and mortality associated with HBV reactivation.
However, what defines HBV reactivation and the optimal duration of treatment with LAM have not yet been
clearly established. HBV reactivation may occur due to
the cessation of prophylactic LAM, although re-treatment with nucleoside analogs may sometimes result
in hepatitis B surface antigen (HBsAg) seroconversion,
which is a satisfactory endpoint for the management
of HBV infection. We report a case of HBV reactivation
in a 68-year-old HBsAg-positive patient who received
rituximab-based immunochemotherapy for follicular
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copies/mL. His ALT, HBsAg, and anti-HBs levels were
24 U/L, 121 IU/mL and 0.18 mIU/mL, respectively.
Reactivation of HBV infection was considered and antiviral treatment with ETV 0.5 mg daily was administered
immediately. In March 2010, 1 mo after ETV initiation
and while still receiving ETV therapy, the patient’s HBV
DNA concentration fell below detectable levels, while
his ALT level increased to 62 U/L. In April 2010, 2 mo
after ETV initiation, the patient achieved clearance of
HBsAg and normalization of ALT levels. In July 2010,
4 mo after ETV initiation, the patient became antiHBs-positive (titer: 13.5 mIU/mL), indicating HBsAg
seroconversion. In December 2010, 7 mo after HBsAg
seroconversion, ETV treatment was stopped (total: 10
mo). In March 2011 (4 mo after discontinuing ETV
treatment), his HBsAg level was still negative and the
patient’s anti-HBs titer had increased to 93.6 mIU/mL.
The patient’s ALT levels remained normal and his HBV
DNA level was undetectable. Until September 2012,
21 mo after ETV discontinuation, his HBsAg level
remained negative and the patient’s anti-HBs titer had
increased to 112.3 mIU/mL (Figure 2). His ALT levels
also remained normal, while the HBV DNA concentration was undetectable at the patient’s last two visits
(Figure 1). Administration of ETV was well tolerated
throughout the treatment period.

reactivation in non-Hodgkin’s lymphoma. World J Gastroenterol
2014; 20(17): 5165-5170 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i17/5165.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i17.5165

INTRODUCTION
Hepatitis B virus (HBV) is highly prevalent in many
malignancies, such as hepatocellular carcinoma and nonHodgkin’s lymphoma (NHL)[1,2]. In recent years, rituximab, a chimeric monoclonal antibody directed against
the CD20 antigen on B cells, has greatly improved the
prognosis and outcome of patients with NHL[3,4]. However, rituximab induced profound and persistent depletion of the circulating population of B cells, leading to
dysregulation of host immunity to HBV and increased
risk of HBV reactivation[5,6]. Consequently, viral reactivation is an area of concern whenever an HBV-positive
patient receives chemotherapy or immunochemotherapy[7]. Prophylactic administration of antiviral agents may
reduce the incidence of HBV reactivation but flares do
occur in 60% of patients following discontinuation of
antiviral treatment[8]. We report a case of HBV reactivation following cessation of prophylactic lamivudine
(LAM) in a patient with NHL who received rituximabbased treatment. Early administration of entecavir (ETV)
successfully prevented further progression of HBV
infection, leading to hepatitis B surface antigen (HBsAg)
seroconversion.

Other reported cases
The nucleoside analog ETV provides the advantage of
a higher genetic barrier to resistance than LAM for the
treatment of chronic hepatitis B[9]. ETV has also been
used to prevent HBV reactivation during chemotherapy
or immunosuppressive therapy, although this experience
is limited[10]. Several studies have examined the use of
ETV in the treatment of HBV reactivation in lymphoma
patients and suggest its effectiveness and safety[11-13]. A
total of 28 cases of HBV reactivation reported in the
literature involved ETV administration during or after immunosuppressive chemotherapy in patients with
lymphoma (Table 1). Nine cases of HBV reactivation
developed during chemotherapy or immunochemotherapy[11-17], while the remaining cases occurred after chemotherapy or immunochemotherapy[11,14,18-22]. Twenty-four
patients received rituximab-based immunochemotherapy
regimens[12-22]. Five patients died of hepatic failure following HBV reactivation[11,15,17,20,22], 4 of whom received
rituximab-based regimens[15,17,20,22]. Clearance of HBsAg
was observed in only 5 patients[11,19,21]. LAM was administered with the intention of preventing HBV reactivation in 4 patients from 2 different studies[11,18]. Of these,
3[18] developed HBV reactivation-related hepatitis 2-4 mo
after discontinuation of LAM while the remaining case
of HBV reactivation occurred 8 mo after cessation of
LAM treatment[11].

CASE REPORT
A 68-year-old male was admitted to our hospital for follicular lymphoma in March 2009. He had chronic HBV
infection for more than two decades. On admission, his
alanine aminotransferase (ALT) levels were within the
upper limit of normal (< 40 U/L). The patient’s serology
was found to be positive for HBsAg, hepatitis B surface
antibody (anti-HBs), hepatitis B envelope antibody (antiHBe), and hepatitis B core antibody (anti-HBc). However, he was HBeAg-negative. His HBsAg and anti-HBs
titers were > 250 IU/mL and 45.81 mIU/mL, respectively, as measured by chemiluminescence microparticle
immunoassays. His serum HBV DNA concentration
was undetectable (limit of detection by polymerase chain
reaction: 1000 copies/mL). The time course of the levels
of liver enzymes and HBV DNA is shown in Figure 1.
From March 2009 to July 2009, administration of
5 cycles of immunochemotherapy (rituximab, fludarabine, cyclophosphamide) led to partial remission of
the patient’s lymphoma. No additional treatment with
anticancer drugs or corticosteroids followed. Prophylactic LAM (100 mg daily) was administered on the first
day of immunochemotherapy and continued for 4 mo
after completion of immunochemotherapy (total: 8 mo).
In February 2010, 3 mo following cessation of LAM
therapy, the patient’s HBV DNA level rose to 8.15 × 104
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HBsAg
Anti-HBs
HBeAg
Anti-HBe
Anti-HBc

+
-

-

Lamivudine

+
+
+

tic antiviral therapy should be administered to HBsAgpositive cancer patients if they receive immunochemotherapy. LAM has been shown to be clinically effective in
reducing the incidence and severity of HBV reactivation,
but treatment guidelines differ in their recommendations
for prophylactic antiviral therapy[26-28]. In addition, the
optimal duration of prophylactic LAM therapy has not
yet been clearly established. For instance, the incidence
of YMDD mutation and HBV reactivation following
withdrawal of LAM in patients with NHL were similar
to that for patients with chronic hepatitis B. In a longterm study, 17% of HBsAg-positive NHL patients developed YMDD mutation during LAM therapy (median
duration: 11.5 mo), and 4% developed HBV reactivation
following LAM withdrawal[29]. In one prospective study,
23.9% of 46 patients with hematological malignancies
developed HBV reactivation after withdrawal of LAM
prophylaxis[30]. HBV reactivation was more likely to develop in patients with elevated HBV DNA levels prior
to chemotherapy. A prolonged administration of antiviral therapy may be necessary in these patients; however,
drug resistance must be considered. ETV may be the
preferred drug because of its high antiviral potency and
high barrier to resistance. In a retrospective study, ETV
showed a very low rate of prophylaxis failure. HBV
reactivation was not detected in 31 HBsAg-positive patients treated with ETV prophylaxis (median duration:
17 mo)[31]. A randomized controlled trial confirmed that
ETV prophylaxis until 3 mo after completion of chemotherapy was insufficient even in patients with undetectable hepatitis B. One of the 41 patients in the ETV
prophylaxis group had delayed HBV reactivation, almost
7 mo after discontinuing ETV prophylaxis. Therefore, it
is important to routinely monitor HBV DNA levels after
discontinuation of ETV[32].
In a community-based follow-up study, spontaneous clearance of HBsAg from serum occurred in 562
chronic hepatitis B patients during 24829 person-years
of follow-up evaluation, resulting in an overall annual
seroclearance rate of 2.26%[33]. The levels of HBV DNA
at baseline and follow-up evaluation were the most significant predictor of HBsAg seroclearance[34]. To our
knowledge, there has been no report to date of spontaneous HBsAg seroclearance following HBV reactivation.
It is therefore unclear whether the HBsAg seroconversion observed in our patient could be attributed to the
ETV treatment or considered spontaneous.
In conclusion, prophylactic antiviral therapy is highly
recommended in patients with active or occult HBV
infection who receive chemotherapy or immunochemotherapy. In the event of HBV reactivation at the time
HBV prophylaxis is stopped, administration of a potent
antiviral agent with a high genetic barrier to resistance
should be considered.
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mortality, despite the fact that the long-term prognosis
of patients with diffuse large B cell lymphoma has improved following the introduction of immunochemotherapeutic agents, such as rituximab[23]. The occurrence
of HBV infection has been associated with lymphoma
and hepatocellular carcinoma[24]. In addition, reactivation
of HBV may be a fatal complication in patients with
HBV infection who receive immunochemotherapy for
lymphoma, especially rituximab-based regimens. While
the exact definition of HBV reactivation differs among
investigators[25], reactivation of HBV is deemed to occur
in both HBsAg-positive or -negative patients. Among
patients who only present with anti-HBc antibodypositive serology, the risk factors for HBV reactivation
include male gender and low anti-HBs titer[14].
Given the substantial morbidity and mortality associated with HBV reactivation and hepatitis flares, prophylac-
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Table 1 Hepatitis B virus reactivation in patients with lymphoma and treated with entecavir
Patients (n ) Hematologic
malignancy

Author

Ferreira et al[22]

1

DLBCL

Niitsu et al[14]
Chung et al[15]

6
1

DLBCL
DLBCL

Lee et al[16]

1

FL

Stange et al[17]

2

B cell lymphoma

Brost et al[11]

4

Sanchez et al[12]
Colson et al[13]

1
1

Mimura et al[18]

3

Matsue et al[19]

5

Wu et al[20]

1

AML and
lymphoma
CLL
B cell lymphoma
B cell lymphoma
B cell lymphoma
DLBCL

Fukushima et al[21]

2

NHL, DLBCL

Pre-treatment
HBV markers

Rituximab- Time of HBV reactivation
Prophylaxis
with anti-viral based regimen (during/after anti-tumor
therapy)
drugs

Outcome
(alive/died)

HBsAg
clearance
(yes/no)

HBsAg-, antiHBs+, anti-HBcHBsAgHBsAg-, antiHBs+, anti-HBc+
HBsAg-, antiHBs+
unknown

No

Yes

0/1

0/1

NR

No
No

Yes
Yes

2/4
1/0

5/11
0/1

NR
0/1

No

Yes

1/0

1/0

NR

No

Yes

2/0

1/1

NR

Unknown for all

1 Yes, 3 No

No

2/2

3/1

3/1

HBsAgHBsAg-, antiHBs-, anti-HBc+
HBsAg+

No
No

Yes
Yes

0/1
1/0

1/0
1/0

NR
NR

Yes

Yes

0/3

3/0

NR

HBsAg-

No

Yes

0/5

5/0

1/4

HBsAg-, antiHBc+
HBsAg-

No

Yes

0/1

0/1

0/1

No

Yes

0/2

2/0

1/1

DLBCL: Diffuse large B cell lymphoma; FL: Follicular lymphoma; AML: Acute myeloid leukemia; CLL: Chronic lymphocytic leukemia; NHL: Non-Hodgkin’s lymphoma; NR: Not reported. 1Patient died of lymphoma-related causes.
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This case reports the relatively uncommon finding of hepatitis B surface antigen
seroconversion following ETV therapy in a lymphoma patient with chronic HBV
who experienced HBV reactivation following rituximab-based immunochemotherapy. It is well written.
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4

Related reports

ETV provides the advantage of a higher genetic barrier to resistance than LAM
for the treatment of chronic hepatitis B. Several studies examining the use of
ETV for treating HBV reactivation in lymphoma patients suggest that it is a safe
and effective therapy.

Term explanation

HBV reactivation was defined as a tenfold increase in HBV DNA level or the
reappearance of detectable HBV DNA.

Experience and lessons

Prophylactic antiviral therapy is highly recommended in patients with active
or occult HBV infection who receive chemotherapy or immunochemotherapy;
a potent antiviral agent with a high genetic barrier to resistance should be
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Core tip: The ideal endpoint of antiviral therapy is HBsAg loss, a difficult goal to obtain, especially in HBeAg
negative patients. A Caucasian 44-year-old male patient, HBeAg negative, genotype D, received lamivudine
and, 4 years later, added adefovir because of a virological breakthrough. Five years later, considering his age,
liver stiffness (4.3 kPa) and HBsAg levels (3533 IU/mL),
we added Peg-interferon α-2a for six months (3 in
combination with nucleos(t)ide analogues followed by 3
of Peg-interferon monotherapy), obtaining a complete
HBsAg clearance. This result has important clinical and
pharmaco-economic implications, since nucleos(t)ide
analogues therapy in HBeAg negative patients is considered a long-lasting/life-long treatment.

Abstract
The ideal endpoint of hepatitis B virus (HBV) antiviral
therapy is HBsAg loss, a difficult goal to obtain, especially in HBeAg negative patients. Herein, we report
the results obtained by the addition of peg-interferon
α-2a to a long-lasting nucleos(t)ide analogue therapy
in a HBeAg negative, genotype D patient with steadily
HBV-DNA negative/HBsAg positive values. In 2002, our
Caucasian 44-year-old male patient received lamivudine
and, 4 years later, added adefovir because of a virological breakthrough. In 2011, considering his young
age, liver stiffness (4.3 kPa) and HBsAg levels (3533
IU/mL), we added Peg-interferon α-2a for six months (3
in combination with nucleos(t)ide analogues followed
by 3 mo of Peg-interferon α-2a monotherapy). A decrease of HBsAg levels was observed after 1 mo (1.21
log) of Peg-interferon and 3 mo (1.88 log) after the discontinuation of all drugs. Later, a complete clearance
of HBsAg was obtained with steadily undetectable HBVDNA serum levels (< 9 IU/mL). HBsAg clearance by the
addition of a short course of Peg-interferon α-2a represents an important result with clinical and pharmacoeconomic implications, considering that nucleos(t)ide
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INTRODUCTION
Hepatitis B virus infection is a worldwide health problem.
World Health Organization estimates that about 2 billion
people have been infected by the virus (1/3 of the entire
world population) and about 350 million (6%) are carriers
of a chronic infection[1]. Italy ranks among the countries
with low endemicity[2].

1172

February 8, 2015|Second Edition|

Barone M et al . HBsAg clearance by Peg-IFN plus analogues

Currently, the treatment of chronic hepatitis B (CHB)
is based on either a 12 mo-period of peg-interferon α-2a
(PEG-IFN α-2a) or a long-lasting nucleos(t)ide analogues
(NAs) administration[1-3]. The ideal endpoint of antiviral
therapy, even if uncommon, is the loss of HBsAg ±
seroconversion to anti-HBs[1-3]. HBe/anti-HBe seroconversion in HBeAg positive patients and disappearance
of hepatitis B virus (HBV)-DNA from serum, however,
represent significant end-points since they are correlated
with a reduced risk of liver disease progression[4].
In HBeAg negative patients, HBsAg loss is exceptionally observed during the first 4-5 years of NAs
treatment[1]. In fact, in patients undergoing lamivudine
monotherapy HBsAg clearance rates are 1.9% and 11.7%
at 5 and 7 years, respectively[5,6]. Also patients treated
with adefovir show low percentages of HBsAg loss,
ranging from 0% to 5% at 1 and 5 years, respectively[1,7].
Moreover, the combination treatment with lamivudine +
adefovir does not increase their efficacy compared to the
monotherapies (2.4% at 4 years)[8].
On the other hand, after 12 mo of PEG-IFN α-2a
therapy, HBsAg clearance in HBeAg negative patients
is 9% and 12% at 3 and 5 years of follow-up, respectively[1,9,10]. In these subjects, a rapid decrease in serum
HBsAg is an important predictor of response to PEGIFN α-2a treatment[11]. The combination therapy with
PEG-IFN α-2a + NAs does not seem to increase the
HBsAg loss rate as compared to the PEG-IFN α-2a
monotherapy. In fact, 3 years after the administration of
PEG-IFN α-2a (180 µg/wk) + lamivudine for 12 mo a
8% HBsAg loss was observed[9]. However, a combination
therapy with PEG-IFN α-2a (180 µg/wk) + adefovir for
48 wk determined a 17% HBsAg loss after 2 years of
follow-up[12].
Finally, only a few cases in the literature describe the
effect of PEG-IFN α-2a as add-on therapy in patients
undergoing long-lasting NAs treatment with steadily HBVDNA negative/HBsAg positive values. Mangano et al[13] report a HBsAg/anti-HBs seroconversion obtained by the
addition of PEG-IFN α-2a for 12 mo in a young CHB
patient undergoing lamivudine therapy. However, they
did not assess HBsAg titre before the add-on therapy,
neither report HBV genotype, two well-known predictors of response to PEG-IFN α-2a. Kittner et al[14] after
a 12-mo add-on therapy with PEG-IFN α-2a in 12 CHB
patients undergoing NAs treatment report 2 cases of
HBsAg/anti-HBs seroconversion. However, the first
patient was a HBV genotype A (known to respond better to PEG-IFN α-2a[15]), while the second had a very
low HBsAg titre (16 IU/mL) before the PEG-IFN α-2a
administration.
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Figure 1 Liver stiffness assessments by transient elastography. Progressive reduction of liver stiffness values, assessed every year from 2002 to 2011.

virus. The medical history of our patient was characterized by first determination of elevated alanine aminotransferase (ALT) levels in 1996 and diagnosis of HBV
infection in June 2002.
In November 2002, he was admitted to our Gastroenterology Unit and blood examinations were performed
that demonstrated ALT × 1.2 the upper limit of normal
(ULN), negative HBeAg, positive anti-HBe, positive
HBV-DNA (1.23 × 105 copies/mL, determined by the
Versant HBV-DNA 3.0 assay), HBV genotype D and
negative anti-HCV and anti-HDV IgG. Thus, he underwent liver biopsy, that showed a grade 2 stage 2 CHB
(by METAVIR score system), and transient elastography,
that resulted 8.5 kPa (IQR 0.7 kPa, SR 100%). According
to these results and the guidelines in force at that time
and because of the patient refusal to undergo interferon
therapy, we started an antiviral treatment with lamivudine
in December 2002 obtaining ALT normalization and a
HBV DNA value < 2 × 103 cp/mL. In January 2006, a
virological breakthrough to lamivudine was observed,
with increased ALT levels (× 2.3 ULN) and HBV-DNA
serum levels of 2.1 × 106 cp/mL (by the COBAS Amplicor HBV Monitor assay). Thus, adefovir (10 mg/day), the
only NA rescue therapy available for lamivudine resistance at that time, was added, reaching undetectable HBVDNA (< 2 × 102 copies/mL, by the COBAS Amplicor
HBV Monitor assay) and normal ALT levels after 6 mo
of combined therapy.
Liver stiffness, assessed every year by transient elastography (Figure 1), progressively decreased, reaching
a value of 4.3 kPa (IQR 0.6 kPa, SR 100%) in February
2011.
HBV testing
From 2002 to 2005 HBV-DNA was tested by the Versant
HBV-DNA 3.0 assay (Bayer Corporation, Tarrytown,
NY) with a lower limit of quantification (LLQ) of 2 ×
103 copies/mL, while from 2006 to 2010 it was determined by the COBAS Amplicor HBV Monitor assay
(Roche Diagnostics, Indiannapolis, IN) with a LLQ of 2
× 102 copies/mL. Finally, from 2011, HBV-DNA serum

CASE REPORT
Case history
A 44-year-old Caucasian male with CHB came to our attention in November 2002. His mother and one brother
were affected by HBV-related cirrhosis and CHB, respectively, suggesting a mother-to-child transmission of the
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tive. Later on, we performed 4 other HBsAg determinations (the last on June 2013), and all were negative, with
HBV-DNA serum levels steadily undetectable (< 9 UI/
mL) and normal ALT (Figure 2).
The advent of HBsAg titre determination has revived
the possibility to start a course of Peg-interferon α-2a in
HBV patients who never received interferon, considering
that this prognostic parameter makes interferon treatment cost/effective and minimizes the possibility of adverse effects.
The rates of HBsAg clearance reported in the literature refer to either NAs[1,5-8] or PEG-IFN α-2a[1,9,10]
monotherapies or to the combination of these drugs[9,12].
On the other hand, only few data are available about the
overlap of PEG-IFN α-2a in steadily HBV-DNA negative/HBsAg positive patients, undergoing long-lasting
NAs therapy, with the exception of the findings reported
by Mangano et al[13] and Kittner et al[14], that present some
limitations (lack of HBsAg titre and HBV genotype determination before the add-on therapy, or treatment of
HBV genotype A, which is known to respond better to
PEG-IFN α-2a[15], or treatment of a patient with a HBsAg titre as low as 16 IU/mL).
In the present study, we propose a therapeutical approach that takes in consideration a new combination of
nucleos(t)ide analogues therapy and PEG-IFN α-2a. In
fact, we used for 3 mo nucleos(t)ide analogues in combination with Peg-interferon α-2a followed by 3 mo of
Peg-interferon α-2a monotherapy. Moreover, even if our
original intent was to promote HBsAg loss, this schedule
gave us the possibility to evaluate if the treatment with
Peg-interferon alone prevents sudden HBV reactivation
with hepatitis flares, after interruption of nucleos(t)ide
analogues therapy.
Our results do not exclude the possibility that HBsAg
clearance could be due to the beneficial effects of 5 years
of therapy with analogues. However, a “casual” striking
decrease of HBsAg after one month of PEG-IFN α-2a
therapy seems unlikely.
Finally, our findings need to be verified by a prospective trial on patients under long-lasting NAs therapy with
clinical (young age, low stage of fibrosis) and virological (HBeAg negative, steadily undetectable HBV-DNA,
genotype D and high HBsAg titre) characteristics similar
to those observed in our patient, in order to verify the
efficacy of PEG-IFN α-2a add-on treatment on HBsAg clearance. This therapeutic strategy would produce
obvious clinical and pharmaco-economic advantages,
especially if a HBsAg-guided PEG-IFN α-2a therapy is
adopted.
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Figure 2 HBsAg, hepatitis B virus-DNA and alanine aminotransferase
serum level assessment. A decrease of the starting HBsAg titre (3533 IU/mL)
was observed 1 mo after the beginning of Peg-interferon α-2a (1.21 log; HBsAg
titre 218 IU/mL) and 3 mo after the discontinuation of all drugs (1.88 log; HBsAg
titre 47 IU/mL). Seven months later, the quantitative determination of HBsAg
resulted negative. The patient showed steadily undetectable HBV-DNA (< 9
IU/mL) and normal ALT levels (< ULN). IU: International unit; ULN: Upper limit
of normal.

levels were determined by the Roche TaqMan PCR Real
Time assay (Roche Diagnostics, Indiannapolis, IN) with a
LLQ of 9 IU/mL.
HBsAg has been tested since 2010 by the Roche
Elecsys HBsAg II quantitative assay (Roche Diagnostics,
Indiannapolis, IN). Serological HBV markers (HBsAg,
anti-HBsAg, HBeAg, anti-HBe and anti-HBc IgG and
IgM) and anti-HDV IgG were all detected using standard
laboratory techniques. Anti-HCV was determined by
commercial EIA (HCV 3.0 Ortho Clinical Diagnostics,
Amersham, Bucks, United Kingdom).

DISCUSSION
In February 2011, HBV-DNA was < 9 IU/mL, HBsAg
titre was high (3,441 IU/mL)[16] and ALT was lower than
ULN (× 0.6) (Figure 2). In October 2011, on the basis of
these results and taking in consideration the young age of
the patient (42 years), we decided to add PEG-IFN α-2a
(180 µg/wk) for 6 mo with the intent of promoting HBsAg loss, also considering that the patient never underwent this kind of treatment. At this time HBV-DNA was
< 9 IU/mL, HBsAg value 3533 IU/mL and ALT × 0.4
ULN (Figure 2). PEG-IFN α-2a (180 μg/wk) was added
to NAs for 3 mo, then NAs treatment was interrupted
while PEG-IFN α-2a was continued for additional 3 mo.
In November 2011, one month after the beginning of
PEG-IFN α-2a, a decrease of HBsAg titre higher than
one log was obtained (HBsAg 218 IU/mL, 1.21 log decrease). Moreover, three months after the discontinuation
of the PEG-IFN α-2a therapy, a further decrease of HBsAg serum levels was observed (HBsAg 47 IU/mL, 1.88
log decrease), in presence of undetectable HBV-DNA (<
9 IU/mL) and normal ALT levels. Seven months later,
the quantitative determination of HBsAg resulted nega-
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Clinical diagnosis

Patient was a 44-year-old Caucasian male with chronic hepatitis B.

Differential diagnosis

According to the liver stiffness value assessed in February 2011 (4.3 kPa), his
chronic hepatitis was characterized by mild fibrosis and not by moderate or
severe fibrosis.
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Laboratory diagnosis

In October 2011, HBV-DNA was < 9 IU/mL (Roche TaqMan PCR Real Time
assay), HBsAg value 3533 IU/mL (Roche Elecsys HBsAg II quantitative assay)
and alanine aminotransferase × 0.4 ULN.

Imaging diagnosis

7

Liver stiffness, determined by transient elastography in February 2011, was 4.3
kPa (IQR 0.6 kPa, SR 100%).

Pathological diagnosis

Liver biopsy was performed only in 2002 and showed a grade 2 stage 2 chronic
hepatitis B (by METAVIR score system).

Treatment

8

Related reports

9

Patient started lamivudine in December 2002, added adefovir in January 2006,
because of a virological breakthrough to lamivudine, and, in October 2011, added Peg-interferon α-2a to nucleos(t)ide analogues for 3 mo, then nucleos(t)ide
analogues were interrupted while Peg-interferon α-2a was continued for additional 3 mo.
Only few data are available about the overlap of Peg-interferon α-2a to
nucleos(t)ide analogues in steadily HBV-DNA negative/HBsAg positive patients
with the exception of the findings reported by Mangano et al and Kittner et al,
that present some limitations (lack of HBsAg titre and HBV genotype determination before the add-on therapy, or treatment of HBV genotype A, which is known
to respond better to Peg-interferon α-2a, or treatment of a patient with a HBsAg
titre as low as 16 IU/mL).

10

Experiences and lessons

In the present case, the authors propose a new therapeutical approach to promote HBsAg clearance, based on the overlap of Peg-interferon α-2a in steadily HBV-DNA negative/HBsAg positive patients undergoing long-lasting NAs
therapy.

11

Peer review

This case report offers a new approach to promote HBsAg clearance in patients
with CHB treated with NUCs for long-time. This interesting observation must be
checked in a clinical trial.
12
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LIVER DISEASES

Perihepatic adhesions: An unusual complication of hemolysis,
elevated liver enzymes and low platelet syndrome
Margot M Koeneman, Ger H Koek, Marc Bemelmans, Louis L Peeters
the subcapsular liver hematoma during conservative
treatment. This case of perihepatic adhesions may
therefor be the first presentation of a long term sequel
of subcapsular liver hematoma in HELLP syndrome.
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Core tip: This case of perihepatic adhesions may be the
first presentation of a long term sequel of subcapsular
liver hematoma in hemolysis, elevated liver enzymes
and low platelet syndrome, which occured in pregnancy.
Original sources: Koeneman MM, Koek GH, Bemelmans M,
Peeters LL. Perihepatic adhesions: An unusual complication of
hemolysis, elevated liver enzymes and low platelet syndrome.
World J Gastroenterol 2014; 20(26): 8726-8728 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v20/i26/8726.htm
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Abstract
We present a case of symptomatic perihepatic adhesions, which developed after a pregnancy complicated by hemolysis, elevated liver enzymes and low
platelet (HELLP) syndrome, in which a subcapsular
liver hematoma occurred. Our patient presented with
complaints of persistent, severe right-sided upper abdominal pain. The complaints developed gradually, one
year after a pregnancy that had been complicated by
HELLP syndrome with a subcapsular liver hematoma.
The hematoma had resolved spontaneously. An upperabdominal magnetic resonance imaging revealed a
density between liver and diaphragm at the site of the
former subcapsular hematoma, suspect of perihepatic
adhesions. The presence of perihepatic adhesions was
confirmed during a laparoscopy and treated by adhesiolysis in the same session. The adhesions may have
developed in response to the degradation process of
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INTRODUCTION
Subcapsular liver hematoma is a rare but severe complication of the hemolysis, elevated liver enzymes and
low platelet (HELLP) syndrome in pregnancy, with a reported incidence of 0.9% in a series of 442 pregnancies
complicated by HELLP syndrome[1]. To the best of our
knowledge, there are no reports on long-term sequels of
subcapsular liver hematoma after HELLP syndrome[2].

CASE REPORT
A 29-year-old primipara presented with complaints of
persistent, severe right -sided upper abdominal pain during deep inspiration, physical exercise and on local pres-
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solution) into the peritoneal cavity to prevent the formation of new adhesions. On follow-up until three years
post-surgery, she was free of symptoms.

DISCUSSION
Clinical symptoms and imaging in our patient suggested
the presence of perihepatic adhesions subsequently confirmed by laparoscopy. Adhesion formation is believed to
be promoted by the inflammatory response to mesothelial injury, resulting from subcapsular liver parenchymal
necrosis as part of the HELLP syndrome in our patient.
Blood and other necrotic material are well-known triggers of inflammation[3]. Therefore, the formation of perihepatic adhesions in our patient may have been triggered
by the degradation process of the resolving subcapsular
liver hematoma. The aspect of the adhesion found in our
patient differed clearly from that found in Fitz-HughCurtis syndrome, occurring as a complication of PID.
This case may well be the first report of a long-term
hepatic sequel of a subcapsular liver hematoma complicating HELLP syndrome. Perihepatic adhesions must be
suspected in patients with complaints of persistent rightsided upper abdominal pain after conservative treatment
of a liver hematoma. Biochemical markers such as liver
function tests are expected to be normal in these patients
and are therefore not of diagnostic value, however imaging studies can be suggestive of the presence of perihepatic adhesions. Key in confirming the diagnosis of perihepatic adhesions seems to be laparoscopy, which also
enables immediate adhesiolysis as an effective therapeutic
modality.

Figure 1 T2 weighted coronal magnetic resonance imaging image of subcapsular liver hematoma. The arrows indicate a hyperdense area suggestive
of the subcapsular liver hematoma.

Diaphragm

COMMENTS
COMMENTS
Case characteristics

Figure 2 Laparoscopy image of perihepatic adhesions. The arrow indicates
the location of the perihepatic adhesions to the diaphragm that were found during laparoscopy.

The authors present a case of symptomatic perihepatic adhesions, which developed after a pregnancy complicated by hemolysis, elevated liver enzymes
and low platelet (HELLP) syndrome in which a subcapsular liver hematoma occurred.

Clinical diagnosis

sure. These complaints had developed gradually after
giving birth one year earlier. This pregnancy had been
complicated by HELLP syndrome with a subcapsular
liver hematoma sized 20 cm × 5 cm, which had resolved
spontaneously.
At current presentation, liver function tests were
normal. She assured having never experienced signs suggestive of sexually transmitted diseases or pelvic inflammatory disease (PID). She had never undergone intraabdominal interventions. An upper-abdominal magnetic
resonance imaging revealed a density between liver and
diaphragm at the site of the former subcapsular hematoma, suspect of perihepatic adhesions (Figure 1). She was
referred to the hepatobiliary surgeon, who performed a
laparoscopy and confirmed the presence of a thick adhesion between liver segment Ⅴ/Ⅷ and the diaphragm
(Figure 2). Adhesiolysis was performed in the same session by monopolar diathermia and sharp dissection, followed by the instillation of 1.5 L Adept (4% icodextrin

WCCR|www.wjgnet.com

The patient presented with complaints of persistent, severe right-sided upper
abdominal pain.

Differential diagnosis

The complaints developed gradually, one year after a pregnancy that had been
complicated by HELLP syndrome with a subcapsular liver hematoma.

Imaging diagnosis

An upper-abdominal magnetic resonance imaging revealed a density between
liver and diaphragm at the site of the former subcapsular hematoma, suspect of
perihepatic adhesions.

Treatment

Adhesiolysis was performed in the same session by monopolar diathermia and
sharp dissection, followed by the instillation of 1.5 L Adept (4% icodextrin solution) into the peritoneal cavity to prevent the formation of new adhesions.

Experiences and lessons

Key in confirming the diagnosis of perihepatic adhesions seems to be laparoscopy, which also enables immediate adhesiolysis as an effective therapeutic
modality.

Peer review

The authors describes for the first time a long-term hepatic sequel of a subcapsular liver hematoma complicating HELLP syndrome. It is suitable for publication as a case report observation.
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LIVER DISEASES

Association of autoimmune hepatitis and systemic lupus
erythematodes: A case series and review of the literature
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of both, AIH and SLE. Remission of acute hepatitis was
achieved in all cases after the initiation of immunosuppressive therapy. In addition to this case study a literature review was conducted.
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Core tip: Hepatic involvement in patients with systemic
lupus erythematodes (SLE) is considered to be rare.
The differences between hepatic involvement caused
by hepatotoxic drugs, coincident viral hepatitis, nonalcoholic fatty liver disease or concurrent autoimmune
hepatitis (AIH) as independent disease has not been
defined clearly in patients with SLE. This case report
describes six patients who fulfill the current diagnostic
criteria for both SLE and AIH, and thus represents the
largest case series in the literature.

Abstract
Liver test abnormalities have been described in up to
60% of patients with systemic lupus erythematodes
(SLE) at some point during the course of their disease.
Prior treatment with potentially hepatotoxic drugs or
viral hepatitis is commonly considered to be the main
cause of liver disease in SLE patients. However, in rare
cases elevated liver enzymes may be due to concurrent
autoimmune hepatitis (AIH). To distinguish whether
the patient has primary liver disease with associated
autoimmune clinical and laboratory features resembling
SLE - such as AIH - or the elevation of liver enzymes
is a manifestation of SLE remains a difficult challenge
for the treating physician. Here, we present six female
patients with complex autoimmune disorders and hepatitis. Patient charts were reviewed in order to investigate the complex relationship between SLE and AIH.
All patients had coexisting autoimmune disease in their
medical history. At the time of diagnosis of AIH, patients presented with arthralgia, abdominal complaints,
cutaneous involvement and fatigue as common symptoms. All patients fulfilled the current diagnostic criteria
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INTRODUCTION
Systemic lupus erythematodes (SLE) is a multisystem
autoimmune disorder involving various organs such as
kidneys, skin and the central nervous system. Liver involvement is normally not part of the spectrum of SLE,
but is seen in up to 60% of SLE patients[1]. Hepatotoxic
drugs, coincident viral hepatitis and non-alcoholic fatty
liver disease (often induced by steroids) are the most
commonly described causes of elevated liver enzymes in
SLE[2].
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Table 1 Review of literature
Year of
publication

Patients (n )

Chattopadhyay et al[15]
Choi et al[16]
Chowdhary et al[8]
Deen et al[17]

2011
2008
2008
2009

1
1
6
4

Efe et al[18]

2011

4

Iwai et al[19]
Kaw et al[20]
Kooy et al[21]
Koshy et al[22]
Mackay et al[11]

2003
2006
1996
2012
1999

1
1
1
1
1

Moriwaki et al[23]
Satoh et al[24]
Suzuki et al[25]

1987
1997
1993

1
2
1

Takahashi et al[26]

2007

1

Tojo et al[27]

2004

5

Usta et al[28]

2007

1

Yamasaki et al[29]
Yoon et al[30]

2004
2003

1
2

Author

Sex

Age
(in year)

Female
20
Female
Unknown
Unknown Unknown
3 female Median 11
1 male Range 11-13

Female

Clinical presentation

Liver enzymes

Outcome

Fever, polyarthritis, jaundice
Butterfly-type facial erythema
Unknown
Jaundice, splenomegaly, cutaneous
involvement, articular involvement,
proteinuria (> 0.5 g/d), cardiopulmonary involvement
Unknown

Elevated
Elevated
Unknown
Elevated

Remission
Remission
Unknown
Remission in
all cases

Median 35
Elevated
Unknown
Range 27-40
Female
60
Elevated liver enzymes
Elevated
Remission
Female
34
Arthralgia, myalgias, skin rash, nausea
Elevated
Remission
Unknown Unknown
Unknown
Elevated
Remission
Female
30
Jaundice, abdominal distention
Elevated
Exitus letalis1
Female
16
Failure to thrive, jaundice, non-erosive
Elevated
Progress
arthritis, oral aftous lesions
Unknown Unknown
Unknown
Unknown
Unknown
Unknown Unknown
Unknown
Unknown
Remission
Female
33
Intermittend fever, polyarthralgia, cutaElevated
Remission
neous involvement, pericardial effusion
Female
69
Fever, cough, pleural and pericardial
Elevated
Remission
effusion
Female
Median 43
Raynaud’s phenomenon, arthralgia, Elevated in 4 of Remission in
butterfly-type facial erythema, dry
5 cases
all cases
mouth, jaundice, edema, ascites, pleural
effusion, struma, skin ulcer, fatigue,
fever
Range 21-56
Female
12
Jaundice, hepatosplenomegaly, polyarElevated
Stable
thralgia, malaise, butterfly-type facial
erythema, arthritis
Female
48
Ascites
Elevated
Remission
Female
Unknown
Unknown
Elevated
Unknown

1

Patient died due to acute liver failure.

(anti-dsDNA) antibodies are associated with SLE but are
also found in patients suffering from AIH[6]. Data on sensitivity for the diagnosis of SLE range from 25%-85%[7].
Czaja et al[6] tested sera from 53 patients with AIH by enzyme immunosorbent assay and indirect immunofluorescence using the Crithidia luciliae substrate and detected
anti-dsDNA in 30 patients (57%). Also anti-Smith antibodies are frequently found in SLE patients and approximately 99% of individuals with positive anti-SM match
the diagnostic criteria for SLE[7]. Specific markers for
AIH, which usually do not occur in SLE, are soluble liver
antigen (SLA), Liver-pancreas, smooth-muscle antibody
(SMA) with specificity for F-actin and microsomal autoantigens, such as anti-liver kidney antibodies (anti-LKM
antibody)[5]. While these markers may help to segregate
AIH coincident with SLE serologically, liver histopathology represents the key feature that distinguishes AIH in
SLE from nonspecific hepatic involvement in SLE. In
patients with AIH liver histopathology shows characteristic lesions, such as interface hepatitis, rosetting of hepatocytes, emperipolesis and - consecutive to inflammation
- fibrosis (Figure 1)[5]. In contrast, liver histology in SLE
usually shows changes attributable either to drug toxicity
or non-specific liver involvement as e.g., fatty degenera-

The co-occurrence of autoimmune hepatitis (AIH)
and SLE is considered to be rare and only few case reports have been published so far (Table 1). Diagnostic
criteria in accordance with the International Autoimmune Hepatitis Group and the “simplified criteria” are
based on elevation of Immunglobulin G (IgG), demonstration of characteristic autoantibodies, histological
features of hepatitis and the absence of viral disease[3,4].
The clinical presentation of AIH ranges from asymptomatic disease recognized only by incidentally ascertained biochemical abnormalities to an acute or even fulminant hepatitis. Female predominance and occurrence
peaks in early adult life and in the 4th decade of life are
characteristic[5]. In symptomatic cases patients are often
affected by non-specific symptoms such as nausea, anorexia, abdominal discomfort and jaundice. A common
extrahepatic manifestation of AIH may be arthralgias,
which are also often seen in SLE.
A patient with SLE and elevated liver enzymes presents a demanding differential diagnosis for the rheumatologist. While elevated IgG and anti-nuclear antibodies
(ANAs) are characteristic for both AIH and SLE[5], there
are few serological markers, which are highly specific for
the two different diseases. Anti-double stranded DNA
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roiditis as coexisting autoimmune disease. Other concomitant autoimmune disorders like primary sclerosing
cholangitis, psoriasis and Raynaud’s phenomenon occurred in one patient respectively.
The diagnosis of SLE was established based on the
American College of Rheumatology (ACR) classification
criteria[3,9]. All patients fulfilled the simplified diagnostic
criteria of AIH with a median score of 8 points (range
6-8 points)[4].
Liver biopsy was performed due to elevated transaminases in all cases and showed typical signs of AIH (Figure 1).
Advanced fibrosis/cirrhosis was found in three patients.
Treatment was initiated in all cases with prednisolone
pulse-therapy[10] and extended to a combination of azathioprine and hydroxychloroquine in four cases. A monotherapy with azathioprine or mycophenolate mofetil after
prednisolone pulse-therapy was started in one patient,
respectively. Two patients required a change of treatment
due to azathioprine intolerance and switched to treatment
with cyclophosphamide. Remission of acute hepatitis
was achieved in all cases. Complete biochemical remission including normalization of transaminases as well as
IgG levels was achieved in all patients after six months of
treatment.
One patient (case 3) developed hepatocellular carcinoma (HCC) in 2012, six years after diagnosis of AIH.
In her first liver biopsy in 2006, the patient showed liver
cirrhosis. The patient was regularly seen at the outpatient
clinic for follow-up visits and ultrasound screening for
HCC was performed every six month. Multifocal HCC
(barcelona clinic liver cancer-stadium C) was diagnosed
six years after diagnosis of AIH. Surgical resection or
liver transplantation as curative treatment option was not
feasible due to advanced tumor stage. The patient underwent transcatheter arterial chemoembolization every
three month. Since July 2013, the patient receives additionally systemic therapy with sorafenib due to tumor
progression. Information of patient characteristics is
given in Table 2.

Figure 1 Typical histopathology of a patient with autoimmune hepatitis
(case 1). Cirrhotic changes of the liver parenchyma with interface hepatitis. The
portal and periportal inflammatory infiltrate is composed of lymphocytes, monocytes/macrophages and plasma cells (haematoxylin and eosin staining; × 200).

tion or hydropic hepatocytes[2,8].
As the diagnosis of AIH is relevant in SLE patients
with regards to choices of immunosuppressants, longterm outcome and optimal surveillance of the patients,
adequate attention should be taken to differentiate between “true additional” AIH or non-specific liver involvement.
In the following, we present six patients with SLE
and the concomitant diagnosis of autoimmune hepatitis.
All patients matched the current diagnostic criteria of
both AIH as well as of SLE. A review of the literature
was performed and published cases were summarized
(Table 1).

CASE REPORT
Six female patients with arthralgias, elevated transaminases and additional symptoms were seen either at the I.
Department of Medicine of the University-Medical Center Hamburg-Eppendorf or at the Johannes Gutenberg
University Hospital Mainz, Germany, between 1991 and
2011. The median age at presentation was 44 years (range:
27-60 years). All patients presented with arthralgia (n =
6) as main complaint at time of diagnosis. Abdominal
complaints (n = 4), cutaneous involvement (n = 4) and
fatigue (n = 4) were the second most common symptoms. Jaundice (n = 1), fever (n = 1), photosensitivity (n
= 1), sicca symptoms (n = 1) and myalgia (n = 1) were
less often described. All patients presented with elevated
liver enzymes (AST median: 238.5 U/L, range: 59-323
U/L; ALT median: 174.5 U/L, range: 53-413 U/L). Five
of six showed increased levels of IgG (median 24.15 g/L;
range 6.7-44 g/L) and ANA titers with a homogeneous
pattern on immuno fluorescence diagnostics, (median
1:960, range 1:160-1:2560) (Table 2).
While all patients tested negative for anti-LKM-1 as
well as SLA/LP antibody, three patients tested positive
for SMA. Four patients showed positive anti-dsDNA
titers, only one patient tested positive for anti-Sm antibody (case 4).
Five of six patients had a history of Hashimoto’s thy-
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DISCUSSION
Hepatic involvement in patients with SLE is well documented, but considered to be rare[11]. The differences between hepatic involvement caused by hepatotoxic drugs,
coincident viral hepatitis, non-alcoholic fatty liver disease
or concurrent AIH as independent disease has not been
defined clearly in patients with SLE.
In this case series, we present six patients who fulfill
the current diagnostic criteria for both SLE and AIH[3,9].
Interestingly, these patients presented with clinical and
serological symptoms suggestive for AIH and liver disease was the leading disease in five of our patients. In
addition to symptoms suggestive for AIH, the patients
had distinctive features of SLE, supporting the interpretation of coexistence of the two conditions.
To our knowledge, only 35 cases of patients with the
concurrent diagnosis of SLE and AIH have been published altogether (Table 1).
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Table 2 Patient characteristics

Demographic data
Age at time of diagnosis (yr)
Sex
Year of diagnosis
Laboratory tests
Hemoglobin (g/dL)
Leukocytes (/μL)
Platelets (/μL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
IgG (g/L)
C3 (mg/dL)
C4 (mg/dL)
ANA, homogeneous pattern (titer)
SMA (titer)
Anti-dsDNA (units)
RNP-Sm (immunoblot)
Liver biopsy (Grading/staging1)

Clinical symptoms of SLE

Therapy regime

Course of disease

Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

43
Female
2012

59
Female
2003

40
Female
2006

60
Female
2001

27
Female
1994 (SLE)
2005 (AIH)

45
Female
1991

10.7
0.7
21
316
99
8.9
44
4.1
4.1
1:2560
1:2380
39
NA
Cirrhosis (G2/F4)
Chronic hepatitis
Arthritis
Photosensitivity
Oral ulcers
Serositis
Prednisolone
Azathioprine
Hydroxychloroquine

Remission

NA
NA
14.7
13
13.4
NA
NA
8.9
4.84
8.7
NA
NA
291
232
181
170
59
307
125
323
164
53
298
185
413
1
1.8
0.83
0.9
4.1
19.3
6.77
10.13
29
29
Normal
Low
NA
0.14
NA
Normal
Low
NA
0.14
NA
1:320
1:640
1:1280
1:160
1:1280
1:320
Negative
1:60
1:160
Negative
941
Negative
Negative
37
> 200
Positive
NA
NA
Positive
NA
Cirrhosis (G1/F4) Cirrhosis (G3/F4) Fibrosis (G1/F3) Fibrosis (G2/F1) Fibrosis (G3/F3)
Chronic hepatitis Chronic hepatitis Chronic hepatitis Chronic hepatitis Chronic hepatitis
NASH
PSC
Arthritis
Arthritis
Arthritis
Arthritis
Arthtitis
Malar rash
Malar rash
Malar rash

Prednisolone
MMF

Prednisolone
Azathioprine
Hydroxychloroquine

Remission

Remission
Diagnosis of HCC
in 2012

Prednisolone
Azathioprine
Hydroxychloroquine
Cyclophosphamide
Remission

Prednisolone
Azathioprine

Prednisolone
Azathioprine
Cyclophosphamide

Remission

Remission

1

Scheuer classification for grading and staging of chronic hepatitis. AIH: Autoimmune hepatitis; ALT: Alanine aminotransferase; ANA: Anti-nuclear antibodies; anti-dsDNA: Anti-double stranded DNA; anti-KLM-1: Anti-liver-kidney microsome type 1; anti-SMA: Anti-smooth muscle; AST: Aspartate transaminase; HCC: Hepatocellular carcinoma; MMF: Mycophenolate mofetil; NASH: Non-alcoholic steatohepatitis; NA: Not applicable; PSC: Primary sclerosing cholangitis; SLE: Systemic lupus erythematodes.

nosuppressive strategies with therapeutic success. Except
one, all published cases responded well to immunosuppressive treatment (Table 1). It has been shown for AIH,
that complete biochemical remission is crucial for longterm prognosis of these patients[13]. There is no data available for the prognosis of AIH with concomitant SLE but
publications suggest, that achievement of complete remission is crucial not only for long-term survival in these
patients but also regarding quality of life. However, AIH
has a more aggressive histology pattern and prognosis of
untreated symptomatic autoimmune hepatitis is poor with
a five-year survival rate below 25% in untreated patients
versus 80% in those treated with corticosteroids[14].
To summarize, AIH and SLE are distinct diseases,
whose combination of clinical symptoms and diagnostic
markers overlap. While SLE and AIH are rarely diagnosed as concomitant diseases in one patient, hepatic
involvement in patients with SLE is sometimes observed
during the course of disease. In our view, AIH needs to
be considered in the differential diagnosis of any SLE patient with elevated liver enzymes, and liver biopsy should

AIH and SLE are considered distinct diseases, which
can be associated like other autoimmune diseases. This
is supported by the fact, that five of our six patients had
coexisting autoimmune disorders, as e.g., Hashimoto’s
thyroiditis.
Differential diagnosis of elevated liver enzymes in
patients with SLE as non-specific hepatic involvement or
as AIH is demanding. While serological markers, such as
ANA, anti-dsDNA or raised IgG can be strongly overlapping in SLE and AIH, histology is all the more essential to distinguish AIH in SLE from non-specific hepatic
involvement in SLE. In accordance with the revised
simplified criteria of AIH, histological demonstration
of hepatitis compatible with AIH[12] is the essential diagnostic criterion of AIH[3,5]. We suggest that AIH needs
to be considered in the differential diagnosis of any SLE
patient with elevated liver enzymes. Liver biopsy is therefore crucial in these patients.
Treatment strategies are determined by the predominant disease, which in our case series was AIH. The recommended treatment for both, AIH and SLE, are immu-
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become mandatory in such patients.
5
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Case characteristics

Authors report six female patients with systemic lupus erythematodes (SLE)
and autoimmune hepatitis (AIH).

9

Clinical diagnosis

Current diagnostic criteria for both SLE and AIH were fulfilled.

Differential diagnosis

10

Laboratory diagnosis

11

Hepatic involvement caused by hepatotoxic drugs, coincident viral hepatitis or
non-alcoholic fatty liver disease.
All patients presented with elevated liver enzymes. Five of six showed increased levels of IgG. While all patients tested negative for anti liver kidney-1
as well as soluble liver antigen/LP antibody, three patients tested positive for
smooth muscle. Four patients showed positive anti-double stranded DNA titers,
only one patient tested positive for anti-Sm antibody.

12

Pathological diagnosis

13

Liver biopsy was performed due to elevated transaminases in all cases and showed
typical signs of AIH. Advanced fibrosis/cirrhosis was found in three patients.

Treatment

Treatment was initiated in all cases with prednisolone pulse-therapy and extended to a combination of azathioprine and hydroxychloroquine in four cases.
A monotherapy with azathioprine or mycophenolate mofetil after prednisolone
pulse-therapy was started in one patient, respectively. Two patients required a
change of treatment due to azathioprine intolerance and switched to treatment
with cyclophosphamide.

14

15

Experiences and lessons

Autoimmune hepatitis needs to be considered in the differential diagnosis of
any SLE patient with elevated liver enzymes, and liver biopsy should become
mandatory in such patients.

16

Peer review

This is a case series and literature review paper of patients with AIH-SLE overlap. It is very important to clarify the characteristics of these patients.
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LIVER DISEASES

Delayed hypersensitivity reaction resulting in
maculopapular-type eruption due to entecavir in the
treatment of chronic hepatitis B
Jeong Tae Kim, Hye Won Jeong, Ki Hwa Choi, Tae Young Yoon, Nohyun Sung, Young Ki Choi, Eun Ha Kim,
Hee Bok Chae
(CHB) worldwide. While the studies have also shown
a good overall safety profile for ETV, adverse drug
reactions (ADRs) in patients with advanced cirrhosis
have been reported and represent a broad spectrum
of drug-induced injuries, including lactic acidosis, myalgia, neuropathy, azotemia, hypophosphatemia, muscular weakness, and pancreatitis, as well as immunemediated responses (i.e. , allergic reactions). Cutaneous
ADRs associated with ETV are very rare, with only two
case reports in the publicly available literature; both of
these cases were classified as unspecified hypersensitivity allergic (type I) ADR, but neither were reported
as pathologically proven or as evaluated by cytokine
release analysis. Here, we report the case of a 45-yearold woman who presented with a generalized maculopapular rash after one week of ETV treatment for
lamivudine-resistant CHB. The patient reported having
experienced a similar skin eruption during a previous
three-month regimen of ETV, for which she had selfdiscontinued the medication. Histopathological analysis
of a skin biopsy showed acanthotic epidermis with focal
parakeratosis and a perivascular lymphocytic infiltrate
admixed with interstitial eosinophils in the papillary and
reticular dermis, consistent with a diagnosis of drug
sensitivity. A lymphocyte stimulation test showed significantly enhanced IL-4, indicating a classification of type
Ⅳb delayed hypersensitivity. The patient was switched
to an adefovir-lamivudine combination regimen and the
skin eruption resolved two weeks after the ETV withdrawal. This case represents the first pathologically and
immunologically evidenced ETV-induced delayed type
hypersensitivity skin reaction reported to date. Physicians should be aware of the potential, although rare,
for cutaneous ADRs associated with ETV treatment.
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Abstract
Several clinical trials have demonstrated the potent
antiviral efficacy of entecavir (ETV), and this relatively
new nucleoside analogue drug has rapidly become a
frequently prescribed therapy for chronic hepatitis B
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Institute at the Chungbuk National University, Cheongju,
South Korea) for evaluation of a generalized erythema
involving the lower back and extremities. History taking
revealed that the patient had taken a seven-day course
of ETV (1.0 mg/d, prescribed for CHB) prior to the
development of the skin rash. Further inquiry of the
CHB status revealed the following ten-year history of antiviral therapy: LAM therapy (100 mg) was first initiated
in 2004, when (according to medical records) the patient
showed compromised liver function [125 U/L aspartate
aminotransferase (AST); 88 U/L alanine aminotransferase (ALT)], positivity for hepatitis B e antigen (HBeAg),
negativity for hepatitis B e antibody (anti-HBe), and high
viral load [3.38 × 106 IU/mL hepatitis B virus (HBV)
DNA]. After 4 years of the LAM therapy, the patient
developed viral breakthrough and genetic analysis confirmed the presence of two LAM-resistance-associated
mutations (L180M and M204V). The drug therapy was
switched to ETV (1.0 mg/d) on February 4 2008. The
patient reported that she took the prescribed ETV for
three months, but developed a disseminated, itchy rash
(fitting the clinical description of a maculopapular eruption). The patient could not remember the exact timeline
of the rash onset, but reported having noticed the rash
“after about one month of treatment”. The patient stated
that she continued to take the medication over the next
two months because she did not consider the possible
relation to the drug. On April 4 2008, the patient visited
the outpatient clinic at our hospital and obtained a threemonth refill of the ETV, but she self-discontinued the
medication after one month. The patient did, however,
request a follow-up visit and presented to the outpatient
clinic for her next assigned visit on July 4 2008, when she
reported to the attending staff that she had not taken
the prescribed ETV since the self-discontinuation and
refused a prescription refill. In both months, the liver enzyme analyses showed levels of AST and ALT within the
normal range (April: 23 and 24 U/L; July: 20 and 18 U/L,
respectively) and elevated HBV DNA (April: 3.55 × 103
IU/mL; July: 7.11 × 102 IU/mL), indicating viral breakthrough had occurred.
At the patient’s next visit on September 29 2008, she
accepted re-initiation of the ETV treatment (corresponding to seven months after the initial ETV treatment) due
to the staff ’s urging to address her continued elevated
HBV DNA levels (6.76 × 102 IU/mL; AST and ALT, 23
and 16 U/L, respectively). However, when the patient
revisited our clinic a little over one month later (on November 10 2008), she reported that after one week of restarting the medication, the same disseminated, itchy rash
again developed on the lower back and extremities (Figure
1). At this time, the patient also chose to visit a private
dermatology clinic as well as our hospital’s dermatology
outpatient clinic. In our clinic, the attending staff performed a skin biopsy for histopathological analysis; the
findings were consistent with a diagnosis of drug sensitivity (Figure 2) and the patient was switched to adefovirLAM combination therapy. The skin eruption resolved
within two weeks of the ETV withdrawal, and after one

drug reaction; Chronic hepatitis B
Core tip: A potent efficacy and good overall safety
profile has supported the rapid establishment of entecavir as a frequently prescribed antiviral nucleoside
for treatment of chronic hepatitis B (CHB). Among the
adverse drug reactions that have been reported in CHB
patients, allergic dermatitis is especially rare, with only
two cases in the literature to date. This report describes
a pathologically and immunologically evidenced case of
entecavir (ETV)-induced type Ⅳ delayed hypersensitivity reaction, which resolved upon ETV withdrawal.
Original sources: Kim JT, Jeong HW, Choi KH, Yoon TY, Sung
N, Choi YK, Kim EH, Chai HB. Delayed hypersensitivity reaction resulting in maculopapular-type eruption due to entecavir in
the treatment of chronic hepatitis B. World J Gastroenterol 2014;
20(42): 15931-15936 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i42/15931.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i42.15931

INTRODUCTION
Entecavir (ETV), a nucleoside analogue, is a highly potent antiviral agent. While the clinical trials of ETV in
chronic hepatitis B (CHB) patients have demonstrated a
good overall safety profile, cases of adverse drug reactions (ADRs) have been reported both during the licensing period and after market introduction. An ETV-901
rollover study of a large group of CHB patients treated
with ETV for at least five years showed that most adverse drug events were mild (grade 1) to moderate (grade
2); the relatively small portion of severe (grade 3) or
potentially life-threatening (grade 4) adverse events (accounting for 19%, with only 4% considered ETV-related)
included myalgias, neuropathy, increased lipase, increased
serum creatinine, hypophosphatemia, muscular weakness,
pancreatitis, and creatinine phosphokinase elevation[1].
Other studies showed that the rates of adverse events
most commonly reported in ETV-treated patients (e.g.,
headache, fatigue, dizziness and nausea) were comparable
to rates in patients treated with the longer established
nucleoside analogue lamivudine (LAM)[2,3]. Unlike LAM,
however, ETV appears to rarely induce cutaneous ADRs.
To date, only two cases of ETV-related cutaneous ADRs
have been reported in the publicly available literature[4,5],
and very little is known about the manifestation and clinical course of these rare events. Here, we describe the
presentation, diagnosis and management of a case of
delayed hypersensitivity reaction to ETV that manifested
as a maculopapular eruption after one week of treatment
in a CHB patient.

CASE REPORT
A 45-year-old woman was referred to our dermatology
department (College of Medicine and Medical Research
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Figure 3 Alanine aminotransferase and hepatitis B virus DNA levels following the course of various antiviral treatments. Entecavir (1 mg) treatment could not be continued past the 15th day due to an adverse drug reaction
(skin rash). ALT: Alanine aminotransferas; HBV: hepatitis B virus; ADV: Adverse
drug reaction; BT: Breakthrough; ETV: Entecavir; LAM: Lamivudine.

tests showed lower viral load on April 1 2009 (1.10 × 102
IU/mL).
A physical examination of the patient during the skin
ETV-associated eruption revealed pruritic, erythematous macules, intermingled with papules on the anterior
chest, lower abdomen and lower back, as well as on the
extensor side of the right thigh and the tibial side of the
lower leg. Initial laboratory tests showed the patient had
a normal white blood cell count (4990 cells/L, with 3.2%
eosinophil content), hemoglobin level (12.6 g/dL), and
platelet count (190000 cells/L). Liver enzyme tests indicated normal function (AST and ALT, 16 and 23 U/L,
respectively), and the patient’s total bilirubin level was
also within normal range (0.4 mg/dL). The changing pattern of ALT and HBV DNA levels is plotted in Figure
3, in relation to the course of the antiviral treatments.
Serological testing for the HBV surface antigen at this
time showed positive results, while testing for the HBV
surface antibody showed negative results; the patient also
tested positive for HBeAg and negative for anti-HBe.
Other viral serological testing yielded negative results for
hepatitis viruses A, C and E, Epstein-Barr virus, and cytomegalovirus. The serological testing results for antibodies against influenza A and B and human immunodeficiency virus type 1 were also negative, and all tests carried
out in the Venereal Disease Research Laboratory yielded
“non-reactive” test results. Similarly, all of the tests for
anti-mitochondrial, antinuclear and anti-smooth muscle
antibodies were negative.
Allergy skin tests (skin prick and patch test) were ordered by the treating staff, but the patient refused both
procedures. The patient did, however, allow for a peripheral blood draw to determine the cytokine release profile
of the peripheral blood mononuclear cells (PBMCs)
(Figure 4). The lymphocyte stimulation test was carried
out as follows[8]: the patient’s heparinized blood sample,

Figure 2 Hematoxylin and eosin stained erupted skin biopsy sample. The
epidermis is acanthotic with focal parakeratosis (arrows). A perivascular lymphocytic infiltrate admixed with interstitial eosinophils is present in the papillary
and reticular dermis (arrowheads). Magnification: 200 ×.

month, the HBV DNA level remarkably increased (from
6.76 × 102 IU/mL measured on September 29 2008 to
1.50 × 103 IU/mL on December 29 2008). The patient
also reported that in early September 2008, she had
started consuming an over-the-counter extract of the
Garcinia gummi-gutta fruit (former scientific name: garcinia
cambogia; common name: tamarind), by the brand name
of “Fat-Down” (Cheil Jedang, Seoul, South Korea) as
a weight loss supplement; our review of the literature
indicated that the active component of G. gummi-gutta
is hydroxycitric acid, which has potential influencing effects on lipid metabolism[6,7]. The patient was withdrawn
from the ETV regimen and prescribed antihistamines
(azelastine at 2 mg bid and olopatadine at 10 mg bid) and
a low-dose steroid (prednisone at 10 mg qd) until the
symptom resolved. Testings on February 4 and March 4
2009 showed an increasing trend in viral load (1.49 × 104
and 1.74 × 104 IU/mL, respectively) and the patient was
switched back to the adefovir-LAM therapy, which appeared to effectively control the viral breakthrough as the
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Figure 1 Cutaneous eruption associated with entecavir that manifested
after one week of therapy in a non-naïve patient with chronic hepatitis B.
Coalescent erythema, intermingled with papules, was observed on the lower
back.
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one month of initiation of prior ETV treatments. The
patient’s diagnosis was confirmed by both skin biopsy
findings and lymphocyte stimulation test results.
Two other cases of cutaneous ADRs associated with
ETV have been reported in the medical literature. The
first of those cases was diagnosed as cutaneous immediate allergy induced by ETV according to a scratch test
showing a positive reaction for ETV[4]. The second case
was diagnosed as a delayed hypersensitivity to ETV, with
the eruption considered to be T-cell-mediated, according
to results from the lymphocyte stimulation test; specifically, tritiated-thymidine incorporation was significantly
increased by the addition of ETV to peripheral lymphocyte culture, with a stimulation index of 7.2 compared to
a normal control[5]. However, neither of these cases of
ETV sensitivity was histopathologically proven, and our
case described herein represents the first reported case of
delayed hypersensitivity to ETV based on a more comprehensive panel of clinical observations (i.e., detailed
clinical course, pathological findings and lymphocyte
stimulation testing).
The workup for diagnosing drug sensitivity is very
cumbersome, and it can be categorized as a wastebasket
diagnosis. While there are no specific histopathological
findings that can be used to diagnose drug sensitivity[9],
histopathology can be used to rule out other diagnoses;
although this approach provides limited insights, if any
at all, into the pathognomonic features related to a particular drug sensitivity. During the history taking for the
current case, the patient recalled noticing the eruption at
about one month after the first ETV treatment was initiated. The patient was unable to provide any more precise
information on the interval between the initial administration of ETV and the development of the symptoms.
Moreover, the patient reported a history of non-adherence to the prescribed regimen and of similar skin eruptions occurring shortly after the times that the ETV regimen would be re-initiated to address viral breakthrough
and failure of other antivirals. The symptoms described
during this clinical course of treatments were compatible
with the signs of a delayed hypersensitivity reaction occurring in response to the ETV drug.
The skin biopsy findings of this patient included
hyperkeratosis with parakeratosis and mild acanthosis
in the epidermis and a mild to moderate superficial,
perivascular lymphocytic infiltrate admixed with numerous eosinophils in the upper dermis. Inflammatory cell
infiltration confined to the superficial dermis and the
perivascular and interstitial pattern of dermal infiltration
are common findings among cutaneous drug eruption
cases; a review by Gerson et al[9] calculated that 80%-82%
of reported cases showed these findings. Moreover, the
immune cell-type composition of the inflammatory cell
infiltrate is frequently either lymphocytes or lymphocytes
and eosinophils[9]. Histological analysis of the eruption
biopsy sample from the current case revealed that the inflammatory cell infiltrate included both lymphocytes and
eosinophils, and that the dermal infiltrates were distrib-
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Figure 4 Cytokine release profile of peripheral blood mononuclear cells
isolated from the patient during the cutaneous eruption associated with
entecavir treatment. The level of secreted interleukin (IL)-4 was significantly
elevated at 18 and 24 h after entecavir treatment. IL-4 is the representative
cytokine of type 4b hypersensitivity.

alongside a sample from an anonymized normal control (a
volunteer healthy patient who took entecavir for five days
and experienced no ADRs, with blood drawn on day-7
after the treatment was initiated, corresponding to the appropriate drug washout period), was centrifuged through
the Ficoll-Paque PLUS medium (GE Healthcare Bio-Sciences AB, Uppsala, Sweden); the layer of isolated PBMCs
was collected and washed twice with sterile phosphatebuffered saline; the prepared PBMCs were then plated at
1 × 106 cells/mL per well in a 6-well plate in the presence
of ETV at 2.0 × 10-4 mol/L; the plate was incubated for
72 h at 37  ℃ in a humidified atmosphere with 5% CO2;
the cell culture supernatants were harvested at 6, 18, 24,
48 and 72 h (data not shown) and applied to the Bio-Plex
200 System with Luminex xMap Technology (Bio-Rad
Laboratories, Hercules, CA, United States) for automated
detection and quantification of the cytokine release
profile; the data were analyzed using the accompanying
Bio-Plex Manager Software, v4.1 and mean values of
the cytokines’ concentrations (calculated as results from
triplicate wells) were used to assess statistically significant
changes in response to ETV over time. The levels of interleukin (IL)-4 were found to be significantly enhanced
at post-ETV treatment hours 18 and 24, indicating a classification of type Ⅳb delayed hypersensitivity (Figure 4).
None of the other tested cytokines (interferon-γ, tumor
necrosis-α, granulocyte-macrophage colony-stimulating
factor, IL-2, IL-6, IL-8, and IL-10) showed a significant
change in response to the ETV treatment.

DISCUSSION
This case report describes a type Ⅳb delayed hypersensitivity reaction to ETV in a 45-year-old woman with
an over ten-year history of CHB and various antiviral
therapies. The cutaneous eruption from the drug hypersensitivity developed within one week of the ETV treatment, which had previously occurred within one week to
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uted both perivascularly and in the interstitium. Thus, the
histopathological findings of this patient were compatible
with those of other drug sensitivity cases reported in the
literature.
We also investigated the cytokine release assay profile of our case, using PBMCs isolated during an ETVassociated eruption event. A type Ⅳb hypersensitivity
reaction is characterized by enhanced cytokine release
of IL-5, IL-4 and IL-13, which activate eosinophils (the
main cells that modulate this type of reaction). The clinical manifestations of a type Ⅳb reaction include maculopapular exanthema accompanied by eosinophilia[10].
According to the cytokine release assay performed in
our study, only the level of IL-4 in the supernatant
of PBMCs isolated from our patient was significantly
enhanced at 18 and 24 h after ETV treatment. While
other cytokines (IL-2, IL-6, IL-8 and TNF-α; data not
shown) were also found to be elevated in the patient, the
differences from the controls were not significant; we
currently do not understand why only IL-4 showed a significant elevation and we intend to further investigate the
cytokine profile in our future studies.
The drug eruption was not severe in our case, but the
symptom of itchiness was affecting her quality of life.
The patient self-discontinued the ETV medical treatment
and refused further medications at times throughout the
course of her CHB disease management for personal
reasons. By tracing the history of her taking the ETV,
we recognized that the skin eruption corresponded with
the ETV medication and was reproduced sooner with retreatment of ETV; this may indicate sensitization causing
a more rapid response. It is also intriguing to consider
that the patient consistently experienced high levels of
HBV DNA in serum during her drug withdrawal periods,
and it is possible that a drug-resistant strain may have developed in this high viral load environment. Indeed, the
serum level of HBV DNA sharply decreased during her
treatment period with the adefovir-LAM combination
therapy, which was first prescribed as a rescue therapy for
LAM resistance. Certainly ADRs, such as skin eruption,
can affect a patient’s compliance with a drug regimen, but
patients rarely consider that their behavior of poor drug
compliance may further worsen their disease condition
by promoting drug resistance.
The patient described herein also undertook a nonmedically prescribed intake of an unproven health food
supplement. The limited research on a primary constituent of this supplement, hydroxycitric acid, has yet to
show any evidence that it can induce any kind of skin
rashes or that it can interact with concomitantly taken
pharmacologic agents.
In conclusion, we have reported the first pathologically and immunologically evidenced case of ETV-induced
type Ⅳ delayed hypersensitivity reaction manifested as
a cutaneous eruption. The long history of this patient’
s experiences with ETV medication (consisting of short
treatment periods of three months and one week) that
consistently corresponded to a skin reaction also hinted at
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a progressive drug sensitivity (re-manifestation in shorter
time periods). Furthermore, this case demonstrates how
periods of non-compliance with antiviral drug regimens
may produce a high viral load environment that can support development of drug-resistance mutations.
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Case characteristics

A 45-year-old woman with an over ten-year history of chronic hepatitis B and
various antiviral treatment strategies presented with a generalized maculopapular rash that developed after entecavir (ETV) treatment.

Clinical diagnosis

Delayed hypersensitivity reaction associated with ETV and manifested as cutaneous eruption.

Differential diagnosis

A causal relationship existed between the drug administered and the symptom
onset. The patient had no history of skin rash before the initial ETV treatment.

Laboratory diagnosis

Liver function markers were normalized and hepatitis B virus (HBV) DNA level
was decreased following the ETV treatment. However, the HBV DNA level rose
during periods of antiviral withdrawal.

Pathological diagnosis

Histopathological analysis of the erupted skin biopsy showed perivascular lymphocytic infiltration and accumulated interstitial eosinophils.

Treatment

In cases of suspected drug-induced skin eruption, the corresponding drug
should be withdrawn. Following withdraw of ETV, the patient was switched to
another appropriate antiviral (adefovir-lamivudine combination) and given an
antihistamine and low dose steroid until the symptom resolved.

Related reports

Two case reports of unspecified hypersensitivity allergic (type Ⅰ) cutaneous
eruption related to ETV exist in the medical literature and describe diagnoses
by skin test and lymphocyte stimulation test.

Term explanation

Type Ⅳ hypersensitivity (known as a delayed hypersensitivity reaction) manifests as an inflammatory reaction within days of exposure to the causative
agent. All drug eruptions are classified as either type Ⅰ or type Ⅳ.

Experiences and lessons

Drug eruption is a bothersome adverse drug reaction involving the cutaneous
tissues, and it can affect a patient’s compliance with a necessary medication
regimen. Poor compliance with antivirals for treating chronic hepatitis B can
lead to viral breakthrough and may promote development of a drug-resistant
phenotype.

Peer review

This report describes a rare case of ETV-induced type Ⅳ delayed hypersensitivity reaction with manifestation as a cutaneous eruption that was diagnosed
according to evidence obtained during evaluation of the patient’s clinical course,
histopathological analysis and cytokine release profiling. The unclear causal
relationship between drug administration and symptom onset in the first round
of ETV treatment and concomitant drug can represent an obstacle to obtaining
the correct diagnosis of an adverse drug reaction.
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LIVER DISEASES

Grade 4 febrile neutropenia and Fournier’s Syndrome
associated with triple therapy for hepatitis C virus: A case
report
Kelly Cristhian Lima Oliveira, Emili de Oliveira Bortolon Cardoso, Suzana Carla Pereira de Souza,
Flávia Souza Machado, Carlos Eduardo Alves Zangirolami, Alecsandro Moreira, Giovanni Faria Silva,
Cássio Vieira de Oliveira
leucopenia with neutropenia. Cefepime and filgrastim
were initiated, and treatment for hepatitis C was suspended. A myelogram revealed hypoplasia, cytotoxicity
and maturational retardation. After 48 h, he developed
bilateral inguinal erythema that evolved throughout
the perineal area to the root of the thighs, with exulcerations and an outflow of seropurulent secretions.
Because we hypothesized that he was suffering from
Fournier’s Syndrome, treatment was replaced with the
antibiotics imipenem, linezolid and clindamycin. After
this new treatment paradigm was initiated, his lesions
regressed without requiring surgical debridement.
Triple therapy requires knowledge regarding the management of adverse effects and drug interactions; it
also requires an understanding of the importance of respecting the guidelines for the withdrawal of treatment.
In this case report, we observed an adverse event that
had not been previously reported in the literature with
the use of BOC.
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Abstract

Core tip: Triple therapy is a recently developed strategy
for the treatment of hepatitis C that requires extensive
knowledge of adverse effects and drug interactions. It
also requires an appreciation of the importance of respecting the guidelines for treatment withdrawal. The
case report presented here describes a serious adverse
event associated with this new therapy that has not
previously been reported in the literature. This finding
emphasizes the importance of adequately managing
patients according to international clinical protocols,
and our study allows for an exchange of experience
among experts in the conduct of real-life cases.

The use of triple therapy for hepatitis C not only increases the rate of sustained virological responses
compared with the use of only interferon and ribavirin
(RBV) but also leads to an increased number of side
effects. The subject of this study was a 53-year-old
male who was cirrhotic with hepatitis C virus genotype
1 A and was a previous null non-responder. We initially
attempted retreatment with boceprevir (BOC), Peginterferon and RBV, and a decrease in viral load was
th
observed in the 8 week. In week 12, he presented
with disorientation, flapping, fever, tachypnea, arterial hypotension and tachycardia. He also exhibited
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Figure 1 Viral kinetics in response to clinical treatment. TW 0: 0th week of
treatment.

mately 15% to 30% in null responders and individuals
with an advanced degree of fibrosis[1,3,7]. However, these
advances occur at the expense of an increased incidence
of adverse events and higher therapy costs[1,6,7].
Triple therapy for hepatitis C has been associated with
a higher incidence of adverse events, a fact that can limit
its tolerability. These unwanted side effects require greater
monitoring of the patient compared with treatment with
only Peg-interferon alpha and RBV[6,8]. The augmentation
of hematological toxicity that occurs with triple therapy
can also lead to a rise in the use of growth factors, which
results in increased strain on the medical resources in
the health system[6,7]. Furthermore, PIs carry the risk of
inducing mutations that lead to HCV resistance. Extensive monitoring of patients for their virological response,
attention to criteria for treatment cessation and counseling on compliance would be necessary to minimize the
development of resistant variants[1].
The higher incidence of adverse events requires PI
discontinuation in 10% to 21% of patients. Adverse
events that occur at a higher frequency among individuals
who received triple therapy include anemia, neutropenia,
dysgeusia (BOC), gastrointestinal discomfort, fatigue, cutaneous eruption (TVR) and perianal discomfort (TVR)[1,6].
The present work aimed to report a case of febrile
neutropenia and the development of Fournier’s Syndrome in a cirrhotic patient with HCV genotype 1 A.
This patient was a null responder to two prior treatments
(a change in viral load was undetectable following previous treatments, with no decrease in HCV-RNA of at least
2-log after 12 wk of treatment). The patient’s retreatment
for HCV included triple therapy with BOC, Peg-interferon alpha and RBV.

INTRODUCTION
The hepatitis C virus (HCV) is the principle cause of
chronic liver disease, cirrhosis of the liver and hepatocarcinoma (CHC) throughout the world[1-4]. It is estimated
that 120 to 200 million individuals are chronically infected with HCV worldwide, with chronic infections by the
HCV genotype 1 being the most prevalent globally (40%
to 80%)[1]. Although the incidence of acute hepatitis C
has diminished significantly since screening for HCV in
the donors of blood and its derivatives began in 1990,
the number of patients who present with decompensated
cirrhosis and CHC is expected to increase, reaching a
peak in approximately 2020[1].
Fifty to 80% of individuals with an acute HCV infection will develop the chronic form of this infection. Of
the infected individuals, 2% to 20% will develop cirrhosis
within the first 20 years, and most evidence suggests that
the disease progression may then increase in a nonlinear
fashion. From the point at which cirrhosis is established,
the rate of CHC development ranges from 1% to 6%
per year. Numerous factors have been associated with
rapid progression to cirrhosis, such as a greater age at
the time of infection, being male, alcohol consumption,
co-infections with the human immunodeficiency virus
or hepatitis B virus, non-alcoholic fatty liver disease and
tobacco smoking[1].
Over the past 10 years, standard therapy for chronic
hepatitis C has consisted of a combination of Peg-interferon alpha and Ribavirin (RBV). This treatment results
in a sustained virological response (SVR) in 40% to 50%
of HCV genotype 1 patients and in approximately 80%
of patients with genotypes 2 or 3[1].
Two direct-acting antiviral agents, telaprevir (TVR)
and boceprevir (BOC), both of which are first generation
protease inhibitors (PIs), have recently been approved for
the treatment of chronic hepatitis C genotype 1[1,3,5]. In
Brazil, the approval of these PIs has been granted exclusively for mono-infected HCV genotype 1 patients with
advanced fibrosis or compensated cirrhosis of the liver[6].
Triple therapy that comprises a PI in combination
with Peg-interferon alpha and RBV increases the SVR
rate to approximately 70% and shortens the required
treatment duration by approximately 50% in naïve patients (i.e., individuals who had not been previously
treated). The SVR rates in previously treated patients depend on the response to prior treatment and the degree
of liver fibrosis. Prior work has shown that this rate may
vary from > 80% in previous relapse cases to approxi-
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CASE REPORT
This study describes the case of a 53-year-old male with
cirrhosis induced by HCV genotype 1 A. This patient was
a null non-responder to two previous treatments (Peginterferon alpha and RBV for 48 wk), and he denied the
previous use of alcohol and other drugs. He was treated
again with BOC, a double dose of Peg-interferon alpha
[180 micrograms (μg)] and RBV. He obtained a sharp
drop in viral load in the 8th week of treatment (TW 8),
and viral negativity was observed in week 12 as illustrated
in Figure 1.
In the 12th week of treatment (TW 12), he presented
with a fever (40 ℃), dyspnea and diarrhea. During the
initial evaluation, he was confused and disoriented, with

1192

February 8, 2015|Second Edition|

Oliveira KCL et al . Adverse events in therapy for HCV

The hemolytic anemia that has been associated with
RBV use and the suppression of hematopoiesis observed
with the use of Peg-interferon alpha require extensive
monitoring of hemoglobin levels and absolute neutrophil
numbers to achieve adequate management of anemia and
neutropenia, two frequent adverse effects that have been
related to double therapy. The frequency of these adverse
events is increased in patients treated with BOC or TVR,
and it results in greater reductions in the doses of RBV
and/or Peg-interferon alpha, the use of growth factors
or even the discontinuation of PI therapy[3,4,7].
The various dermatological manifestations associated
with HCV are classified into three types according to
their etiology. The first type involves the direct action of
the virus on the skin, and it includes the involvement of
lymphocytes, dendritic cells and blood vessels. The second type occurs secondary to the interruption of the immune response, and the third type involves a non-specific
cutaneous response secondary to HCV involvement in
other organs[9-11].
Interferon has the clinical potential to cause adverse
effects on the skin, and these effects are secondary to interferon’s immunomodulatory activity[9-11].
The well-described association of adverse dermatological events with the use of TVR is less evident when BOC
is chosen. Light-to-moderate cutaneous eruptions can be
treated with oral antihistamines and/or topical corticosteroids, but TVR therapy must be terminated immediately
for severe cutaneous eruptions (> 50% of the body surface area) or any eruption associated with significant systemic symptoms, including evidence of the involvement
of internal organs, facial edema, mucosal erosions or ulcers, target lesions, epidermal dislocation, vesicles or blisters. For these types of serious adverse effects, the patient
must be immediately referred for dermatological medical
assistance. Drug Rash with Eosinophilia and Systemic
Symptoms Syndrome and Stevens Johnson Syndrome occur in < 1% of patients treated with TVR[1,3,11].
The increase in the neutropenia incidence [absolute
neutrophil count (ANC) < 750 per cubic millimeter]
is similar in patients treated with TVR, Peg-interferon
and RBV compared with patients treated only with Peginterferon and RBV. However, higher costs are incurred
among the more severe cases when the proposed scheme
includes BOC, Peg-interferon and RBV. Approximately
23% of patients treated with BOC had grade 3 neutropenia (ANC between 500 and 750 per cubic millimeter),
and approximately 7% of these individuals experienced
grade 4 neutropenia (ANC < 500 per cubic millimeter)
in comparison with 13% and 4%, respectively, in patients
who received Peg-interferon and RBV. It may be necessary to reduce the Peg-interferon doses and to use granulocyte colony-stimulating factor in patients treated with
BOC[3].
There are no reports in the literature that have reported the appearance of Fournier’s Syndrome with
triple therapy for HCV. However, it should be taken into
consideration that this rare condition is most common
in patients with diabetes, alcohol abusers and in immu-

Figure 2 Photos documenting the involvement of the right and left inguinal regions, respectively.

flapping, fever, tachypnea, arterial hypotension and tachycardia. Laboratory analyses revealed leucopenia (300 leukocytes/mm³) with neutropenia (10 neutrophils/mm³).
Cefepime and filgrastim were indicated, and treatment for
hepatitis C was suspended.
A myelogram demonstrated hypoplasia with cytotoxicity and maturational retardation; the chosen reposition
consisted of folic acid and vitamin B12, in addition to the
continuance of filgrastim.
After 48 h of antibiotic therapy, the patient started to
present with bilateral erythematous lesions in the inguinal
region, and these lesions evolved within 2 d with diffuse
erythema throughout the perineal area extending to the
root of the lower limbs, with exulcerations and an outflow of seropurulent secretions (Figure 2).
The patient underwent computed tomography (CT)
of the pelvis to evaluate the depth of the lesion, and involvement of the lesion in deep planes was not observed
(Figure 3). CT revealed a thickening of the skin of the
inguinal region and the root of the thighs and scrotum,
which was associated with a slight blurring of the adjacent fat.
Based on these symptoms, a hypothesis of Fournier’s
Syndrome was postulated, and the therapy was replaced
with the antibiotics imipenem, linezolid and clindamycin.
The blood cultures were positive for multi-sensitive Pseudomonas, and the urine cultures were positive for Staphylococcus aureus that was sensitive to oxacillin.
The patient’s lesions regressed without requiring surgical debridement, and his neutrophil count normalized
with the use of filgrastim. The patient was discharged
from the hospital after 14 d of antibiotic therapy.

DISCUSSION
The advent of triple therapy for chronic hepatitis C with
PIs, Peg-interferon alpha and RBV in HCV genotype 1
carriers has increased the rates of SVRs in naïve patients,
previous relapsers and null responders to rates of 70%,
> 80% and 30%, respectively. Nevertheless, the observed
parallel increase in the incidence of adverse events limits
the tolerability of this therapy and raises its associated
costs[1,3,6].
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Figure 3 These images reveal a thickening of the skin in the inguinal region, as well as in the thigh roots and scrotum. These features are associated with
slight blemishing of the adjacent adipose tissue.
tures were associated with a slight blurring of the adjacent fat.

nosuppressed individuals. Although this diagnosis would
be made primarily using clinical data, imaging exams may
be useful in cases of atypical presentation or when there
is concern regarding the true extent of the disease. The
most common sites of involvement are the genitourinary tract, the lower gastrointestinal tract and the skin.
Fournier’s Syndrome is a mixed infection caused by both
aerobic and anaerobic bacteria; thus, the management of
Fournier’s Syndrome requires immediate debridement
and wide-spectrum antibiotic therapy[11-15].
The present case report documents severe neutropenia
associated with a serious infection, Fournier’s syndrome,
during triple therapy for HCV. Given the seriousness of
the adverse events and the good patient outcomes observed with this treatment paradigm, this case report may
have extremely important implications for patient care.

Pathological diagnosis

A myelogram demonstrated hypoplasia with cytotoxicity and maturational retardation.

Treatment

The patient was initially treated with cefepime and filgrastim after the cessation
of treatment for hepatitis C. This treatment was subsequently exchanged for
treatment with the antibiotics imipenem, linezolid and clindamycin.

Related reports

Triple therapy for hepatitis C has been previously shown to increase the rate of
sustained virological responses (SVRs), and we observed an increase in the
frequency and severity of adverse events related to this treatment.

Term explanation

Triple therapy for hepatitis C involves the use of PIs (BOC-boceprevir/telaprevir-telaprevir) in combination with Peg-interferon and RBV, and it should be
considered for early treatment viral kinetics to treatment previously performed.
Naïve: a patient who has not received prior treatment; Relapser: a patient characterized by undetectable levels of HCV-RNA after an initial treatment, without
a SVR because of a positive viral load after the discontinuation of treatment;
Partial responder: a patient whose HCV-RNA levels fell by more than 2-log after
12 wk of treatment, but HCV-RNA levels were detectable at the end of the treatment period; null responder: a patient whose HCV-RNA levels fell at least 2-log
after 12 wk of treatment.

COMMENTS
COMMENTS
Case characteristics

Experiences and lessons

A 53-year-old cirrhotic patient with hepatitis C virus (HCV) genotype 1 A who
had exhibited no response to prior treatment was initiated on retreatment with
boceprevir (BOC), Peg-interferon (at a double dose of 180 μg) and ribavirin
(RBV). However, he exhibited fever and signs of hepatic encephalopathy during
the 12th week of treatment.

The case report presented here describes a serious adverse event associated
with this new triple therapy that has not yet reported in the literature. The authors’ data emphasize the importance of adequate patient management plans
that are in accordance with international clinical protocols, and these findings
allow experts to gain access to and experience with the conduct of this real-life
case.

Clinical diagnosis

The patient exhibited fever (40 ℃), dyspnea, diarrhea, confusion and disorientation, flapping, tachypnea, hypotension, tachycardia and evolving diffuse
erythema throughout the perineal area to the root of the lower limbs, with exulcerations and seropurulent secretions.

Peer review

Dr. Oliveira et al presented an interesting case report. The design of the study
is adequate. The finding of the presented case report is of interest for the general reader.

Differential diagnosis

Septic shock and an infection of the gastrointestinal tract were also considered.

Laboratory diagnosis
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LIVER DISEASES

Autoimmune hepatitis in a patient infected by HIV-1 and
under highly active antiretroviral treatment: Case report and
literature review
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agnosis in HIV-infected patients perhaps because the
elevation of transaminases and changes in liver function
tests are often associated to HAART or to other possible
liver diseases, namely viral hepatitis and non-alcoholic
steatohepatitis. The diagnosis may be underestimated.
There are no specific recommendations available for the
treatment of HIV-associated AIH although the immunosupression with slower tapering seems the most reasonable approach.
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Core tip: Autoimmune hepatitis diagnosis is a rare diagnosis in human immunodeficiency virus (HIV)-infected
patients perhaps because the elevation of transaminases and changes in liver function tests are often attributed to the Highly Active Antiretroviral Treatment or
to other possible liver diseases, namely viral hepatitis
and Non-Alcoholic Steatohepatitis. The diagnosis may
be underestimated. There is no established treatment in
those patients but it seems reasonable to consider immunosuppression also in HIV-infected patients.

Abstract
Liver disease has recently been described as an important cause of morbidity and mortality in patients
infected with human immunodeficiency virus (HIV).
Liver test changes are useful surrogates of the burden
of liver disease. Previous studies have shown that transaminase elevations are frequent among these patients.
The cause of those changes is harder to establish in
HIV-patients. We present a 61-year-old caucasian male,
diagnosed with HIV type 1 infection since 1998, under
highly active antiretroviral treatment (HAART), with
virological suppression and immunological recovery.
He presented in a follow-up laboratory workup high
values of transaminases, arthralgia at the hip joints and
hepatomegaly. Liver function tests were normal. The
antibodies to hepatitis viruses were negative. However,
autoimmune study and liver biopsy were compatible
with autoimmune hepatitis (AIH). The AIH is a rare di-
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INTRODUCTION
Liver disease has recently been described as an important
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Table 1 Features supporting the diagnosis of autoimmune hepatitis
Parameters

Diagnosis of autoimmune hepatitis

Clinical
Autoantibodies

Immunoglobulin
Biochemistry
Histology

Radiology and ERCP
Exclusion of other etiology
Response to steroid

Female gender
Association with other autoimmune diseases
ANA or SMA > 1:40 (type 1)
LKM > 1:40 (type 2)
SLA + (type 3)
IgG > upper normal limit
Hepatitic pattern (raised AST and ALT levels)
Plasma cell-rich mononuclear infiltrate
Interface hepatitis with ballooning and rosetting of peri-portal hepatocyte; ± peri-portal fibrosis
Lobular necroinflammatory activity
No bile duct loss or chronic cholestasis
Normal
Exclusion of viral, metabolic, drug and alcoholic etiology
Good

ALT: Alanine aminotransferase; ANA: Antinuclear antibodies; AST: Aspartate aminotransferase; IgG: Immunoglobulin G; LKM: Liver kidney
microsome antibodies; SLA: Soluble liver antigen antibodies; SMA: Smooth muscle antibodies.

morbidity and mortality cause in human immunodeficiency virus (HIV) patients and liver tests are typically part of
routine care[1,2]. Liver dysfunction in HIV patients, at the
acquired immune deficiency syndrome (AIDS) era, mainly
corresponded to opportunistic infections, like cytomegalovirus (CMV), mycobacteria and leishmaniasis; cholangitis
related to AIDS caused by parasitic infections like cryptosporidiosis and microsporidiosis; tumors like lymphoma
and Kaposi sarcoma; hepatitis related with medication
caused by antibiotics like trimetoprim-sulfamethoxazol[3].
Alcohol or drugs may also be considered[1]. With the rising obesity epidemic, reports have suggested that nonalcoholic steatohepatitis (NASH) may be an important
cause of liver disease in the general population, but data
among HIV-infected patients are more limited[1].
In AIH there is a loss of immune tolerance to antigens on hepatocytes with hepatic parenchyma is destruction by auto-reactive T cells[4]. T cells CD4+ and CD8+
interaction towards effector responses mediated by NK
cells and cdT cells plays a major role in immunopathogenesis[4]. Many factors have been identified as possible
triggers: viruses, xenobiotics, and drugs. This may suggest
that regulatory T-cells (Treg) defects might be related to
the pathogenesis of AIH[4].
AIH diagnosis relies in several aspects: clinic, biochemistry, immunology and histology features (Table 1)[4].
The International Autoimmune Hepatitis Working
Group (IAHG), created a score in order to develop uniform diagnostic criteria. If left untreated, the prognosis
of AIH is poor, the rates for 5 and 10-year survival are,
respectively, 50% and 10%[4,5]. The therapy with prednisolone leads to better survival[4]. Cirrhosis at diagnosis
is present on histology in up to 30% of adult patients[4].
The two phases of standard therapy are: high-dose of
corticosteroids for induction of remission and low-dose
corticosteroids and azathioprine for maintenance[4]. On
prednisolone and azathioprine, more than 80% of the
patients will achieve remission[4].
There are fourteen case reports in the literature of
AIH in HIV patients[6-9].
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CASE REPORT
The patient was a 61-year-old caucasian male, married,
carpenter, emigrant in France. He was diagnosed with
HIV type 1 infection since 1998, sexually acquired, under
HAART - Zidovudine 300 mg tid, Lamivudine 150 mg
bid and Atazanavir 200 mg bid, with virological suppression and immunological recovery (CD4+ cell count
of 779/mm3). He was a smoker, he had no history of
alcohol consumption or drug abuse. No new medications
were introduced in the previous six months, neither overthe-counter medication. He was followed in Portugal in
Infectious Diseases’ consultations where he was observed
twice a year.
In a follow-up laboratory workup, transaminases elevation was detected: ALT (437 U/L), AST (227 U/L) and
GGT (220 U/L). These values decreased in three months
and increased again after, reaching the highest values at
six months: ALT (684 U/L, almost 20 times above the
upper normal limit), AST (367 U/L,10 times above the
upper normal limit) and GGT (290 U/L). The alkaline
phosphatase was normal. Bilirubin levels were elevated,
both total (4.67 mg/dL) and conjugated (0.69 mg/dL).
The total protein, albumin and coagulation parameters
were normal. His CD4 count was 779/mm3.
At that time, he presented with severe arthralgia at
the hip joints with no other symptoms. Jaundice, rash,
petechiae, lymphadenopathy, lipodystrophy or parotid
hypertrophy were absent. Arterial blood pressure tended
to be low (95/65 mmHg). Signs of hypervolemia namely
jugular venous distension, hepatojugular reflux, pulmonary stasis, or edema were not identified. The abdominal
examination revealed hepatomegaly; the spleen was not
palpable.
Some laboratory tests were performed in an attempt
to elucidate the etiology of transaminase elevations. The
cell blood count and platelets count were normal. Lipid
profile was normal (Table 2). He was immune to hepatitis
B and antibodies to hepatitis viruses A (HAV), B (HBV)
and C (HCV) were negative. The copper metabolism was
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Table 2 Laboratory workup results
Auto-immunity
ANA
SMA
Copper Metabolism
Copper (mcg/dL)
Ceruloplasmin (mg/dL)
Iron Metabolism
Iron (mcg/dL)
Transferrin (mg/dL)
Ferritin (ng/mL)
Transferrin Saturation (%)
Lipid Profile
Total cholesterol (mg/dL)
LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Triglycerides (mg/dL)

11.2009

Reference values

> 1/1000 nucleolar
Slightly positive

< 1/100
Negative

92
24.6

50-140
18-45

274
233
1274.8
84

53-167
206-360
16.4-293.9
15-50 (males)

140
83
41
69

< 200
< 130
> 40
< 150

Figure 1 Portal fibrosis and porto-portal bridging (H and E).

ANA: Antinuclear antibodies; HDL: High density lipoprotein; LDL: Low
density lipoprotein; SMA: Smooth muscle antibodies.

normal (Table 2), excluding Wilson disease. There were
alterations in iron metabolism (Table 2) with high values
of transferrin saturation (84%). Hemochromatosis was
excluded, he was heterozygous to the HFE gene (without mutation). The alpha 1 antitrypsin value was normal.
The autoimmunity assays revealed anti-nuclear antibody
(ANA) of 1/1000 with a nucleolar pattern and a slightly
positive anti smooth-muscle antibody (SMA). The seric
protein electrophoresis and IgG levels were normal. The
alpha fetoprotein was normal. The abdominal ultrasound
showed a normal sized liver with an heterogenous appearance but without focal lesions, normal biliary ducts, a
portal vein with normal caliber and patent; the pancreas
and spleen were normal.
A transthoracic percussion guided liver biopsy was
performed after five months, without complications.
The histological study showed portal fibrosis with portoportal bridging (Figure 1). Density of inflammatory infiltrates was variable in portal ducts. Piece-meal necrosis
was identified in the periphery of portal ducts and septa
(interface hepatitis). Inflammatory infiltrates were also
seen in the sinusoids were plasma cells (isolated or in aggregates) were easily identified (Figure 2). No signs of viral inclusions were identified. Immunostaining for CMV
was negative. In the clinical and analytical setting of the
patient, the diagnosis of AIH was strongly favoured. The
definite diagnosis was type I AIH with a pre-treatment
score of 16.
He started corticosteroids with prednisolone 60 mg
per day and kept the HAART scheme he was doing. The
clinical response to the treatment was good leading to
the reduction of corticosteroid dose to 40 mg per day
after two months of therapy. Then, corticosteroid dose
was reduced to 30 mg per day after five months and azathioprine 25 mg per day was added at seven months of
therapy. After eighteen months, the transaminases levels
were normal.
There was no infectious complication. Also, he
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Figure 2 Mononuclear inflammatory infiltrates in sinusoids with plasma
cells (inset).

showed sustained virological suppression and exhibited
immunological recovery with CD4+ cell count of 1619/
mm3 after starting the immunosuppressive treatment with
azathioprine.

DISCUSSION
Liver test changes are being found increasingly on testing
for other symptoms or diseases and HIV patients treated
with HAART present them frequently[1,2]. Those changes
are influenced by hepatotoxicity to medication, co-infections by hepatotropic virus, other liver diseases (steatosis
and metabolic diseases), alcohol and drugs mediated
hepatotoxicity[4]. More severe biochemical and pathological liver disease results from the interplay between liver
lesions, leading to greater progression of fibrosis which
may be triggered by greater sensitivity to toxic agents (alcohol and drug), HAART worsening underlying steatosis,
HCV cytotoxicity especially in the cases of an increased
HCV load in the liver. However, some studies show that
the use of medications was not significantly associated
with liver abnormalities in HIV-infected patients[4]. Also,
51% of abnormal liver tests are unexplained[1].
Clinical history was negative for risk factors such as
alcohol, drugs and over-the-counter or prescribed medications, except for HAART. The latter was not discontinued or changed since it was established. In biochemical
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sible mechanism[10]. Our patient always had virological
suppression while he developed the liver test abnormalities.
Homeostasis in the liver is maintained by complex
networks of effector and regulatory lymphocytes and
its impairment may result in a proper local environment
leads to disruption of autoimmunity and AIH[4]. The
case herein presented is different from those previously
reported because the AIH results from a conjunction of
factors independent of the virological suppression and
immunological recovery.
Another interesting possibility is the genetic susceptibility. HLA-DR3 (A1-B8-DR3) and DR4 make
more probable the recognition of self-antigens despite
adequate thymic selection: increase susceptibility to type
1 AIH and DR7 associated with type 2 AIH and immune responses against hepatocyte enzyme CYP2D6[4].
This hypothesis was not evaluated in our patient and it
remains to be elucidated the role of this mechanism in
HIV-infected patients.
According to the recommendations of the IAHG
for AIH management, our patient fulfilled the criteria
for treatment: AST > 10 fold, multiacinar necrosis in the
liver biopsy and disabling symptoms.
No specific recommendations are available for the
treatment of HIV-associated AIH. In the present case
we decided for immunosuppression with corticosteroids
at the dose generally used in other AIHs. However, corticosteroids dose reduction was slower than usual and
azathioprine was introduced only seven months after the
beginning of treatment and in a lower dose. The limited
experience and small amount of studies considering the
treatment of AIH in an HIV-infected patient and the fact
that we only could evaluate this patient twice a year made
us follow an individualized scheme of treatment in the
case herein reported.
AIH is a rare diagnosis in HIV-infected patients perhaps because the elevation of transaminases and changes
in liver function tests are often attributed to the HAART
or to other possible liver diseases, namely viral hepatitis
and NASH. So, the diagnosis may be underestimated.
Also, the liver biopsy should be performed while evaluating hepatitis of undetermined etiology in HIV-infected
patients. Many possible mechanisms were suggested to
explain the pathogenesis of AIH in HIV-infected patients. The treatment has to be individualized after consideration of the risks and benefits but it seems reasonable to consider that immunosuppression should not be
postponed in HIV patients.

study alterations concerning iron metabolism might be
reactive in nature since hemochromatosis was excluded.
The increased levels of autoantibodies (ANAs and antiSMA) raised the probability of AIH and a liver biopsy
was performed in the absence of contra-indications. Due
to indolent changes on liver tests and to the patient only
visited Portugal twice a year, liver biopsy was postponed
a couple of months. The objectives were to confirm the
diagnosis of AIH; to evaluate disease severity at the baseline for immunosuppressive therapy for better evaluation
of response; for stratification of liver disease; for prognostic information (immunosuppression may improve
interface hepatitis whereas fibrosis or cirrhosis usually
occur from established bridging necrosis), which is associated with an adverse prognosis and to evaluate putative
co-existent lesions[4,5].
The diagnosis of AIH was confirmed according to
the criteria of the IAHG and the patient scored 16. The
score has high sensitivity and specificity but with concomitant diseases like non-alcoholic fatty liver, biliary disease or fulminant hepatitis, it does not perform so well[4,5].
Importantly, there are no studies on the use of this score
in patients infected with HIV.
The diagnosis of AIH in HIV-infected patients is
hard to support because usually HIV-infection is considered has being protective against autoimmunity. However,
there are many mechanisms proposed by which HIVinfection may predispose to autoimmunity.
It is thought that viral infections may generate a
proper environment, pro-inflammatory, that overcomes
regulatory networks resulting in the generation and selfperpetuating of autoimmune reactions[4]. So, the virus
itself may be a trigger.
AIH seems to be related with Treg defects in both
the number and function. Regulatory T cells are a necessary component of the immune homeostasis[4]. It is not
known if their function is similar in HIV-infected patients. Clarification of the Treg function, molecular and
cellular bases may help to AIH management[4].
The Th17 T cells are crucial in autoimmunity[4]. In
the HIV-infected patient we don’t know how this balance is achieved and perhaps there are some alterations
in the proportion of CD4+ T-cell. It means that an unbalance towards the higher prevalence of Th17 T cells
may be present and may be an explanation for triggering
autoimmunity in HIV-infected patients. In our patient,
this unbalance may be supported for the fact that he had
immunological recovery in the period that the liver test
abnormalities settled, with CD4+ T-cells always above
700/mm3, which means that some of these T-cells were
maybe directed towards the production of Th17 T cells.
Another suggested mechanism is the role of immune
restoration[1,4,7-9], something that can’t be an explanation
in our patient because he already had immunological recovery. Also, is difficult to establish the link between immune restoration and liver deterioration[4].
Uncontrolled viral replication was suggested as pos-
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COMMENTS
COMMENTS
Case characteristics

A 61-year-old male Caucasian patient with human immunodeficiency virus
(HIV)-1 infection under highly active antiretroviral treatment (HAART) presented
with arthralgia, hepatomegaly and changes in liver tests.

2

Autoimmune hepatitis in an HIV-1 patient under HAART.

3

Hepatotoxicity to medication, co-infections by hepatotropic virus and parasites,
other liver diseases like non-alcoholic fatty liver disease and metabolic diseases, alcohol and drugs mediated hepatotoxicity.

4

Elevated transaminase values, positive anti-nuclear antibody of 1/1000 with a
nucleolar pattern and a slightly positive anti smooth-muscle antibody.

5

Clinical diagnosis

Differential diagnosis

Laboratory diagnosis
Imaging diagnosis

Trans-thoracic liver biopsy.

Pathologic diagnosis

6

Treatment

7

Liver biopsy histology showed piece-meal necrosis identified in the periphery
of portal ducts and septa (interface hepatitis) and inflammatory infiltrates were
also seen in the sinusoids were plasma cells (isolated or in aggregates).
Standard treatment adapted with corticosteroids and azathioprine in lower
doses and slower tapering.

Related reports

8

Liver test changes etiology is hard to establish in patients with HIV-1 infection
and sometimes lead to changes in HAART therapy doses because they are
easily attributed to secondary effects of the medication.

Experiences and lessons

Liver test changes in HIV-1 patients should be looked up carefully: autoimmune
hepatitis is a possible etiology (although the mechanism is not totally understood) and it should be treated in with an adapted standard treatment probably
with lower doses and slower tapering.

9

Peer review

Nice case report.
10
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LIVER DISEASES

Late onset fulminant Wilson’s disease: A case report and
review of the literature
Ella Weitzman, Orit Pappo, Peretz Weiss, Moshe Frydman, Yael Haviv-Yadid, Ziv Ben Ari
background in patients with late onset WD are not different from those in patients with early onset WD, except for the age. Effective treatments for this disorder
that can be fatal are available and will prevent or reverse many manifestations if the disease is discovered
early.
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Core tip: There are few reports in the literature on patients in whom Wilson’s disease presented well beyond
the age of 40 years and much less when the presentation is fulminant. We present a 58-year-old patient
with late onset fulminant Wilson’s disease and very rare
mutations in the ATP7B gene. In addition, we review
the relevant literature on late onset fulminant Wilson’s
disease.

Wilson’s disease (WD) is an autosomal recessive inherited disorder of hepatic copper metabolism. WD can be
present in different clinical conditions, with the most
common ones being liver disease and neuropsychiatric
disturbances. Most cases present symptoms at < 40
years of age. However, few reports exist in the literature on patients in whom the disease presented beyond
this age. In this report, we present a case of late onset
fulminant WD in a 58-year-old patient in whom the diagnosis was established clinically, by genetic analysis
of the ATP7B gene disclosing rare mutations (G1099S
and c.1707+3insT) as well as by high hepatic copper
content. We also reviewed the relevant literature. The
diagnosis of WD with late onset presentation is easily
overlooked. The diagnostic features and the genetic

WCCR|www.wjgnet.com

INTRODUCTION
Wilson’s disease (WD) is an autosomal recessive inherited disorder of hepatic copper metabolism caused by
mutation of an intracellular copper transporter ATPase,
ATP7B, that is mainly expressed in hepatocytes. Loss
of ATP7B function results in reduced hepatic biliary
copper excretion, reduced incorporation of copper into
ceruloplasmin[1] and the accumulation of copper in many
organs and tissues. WD can be present in different clini-
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cal conditions, with liver disease and neuropsychiatric
disturbances being the most common ones. The diagnosis of WD relies on detection of Kayser-Fleischer rings,
low ceruloplasmin, elevated urine and hepatic copper
level, signs of liver and/or neurologic disease and associated histologic changes in the liver[1]. If untreated,
WD results invariably in severe disability and death[1].
Available medical therapies and liver transplantation can
be offered to patients with this fatal disorder. The early
detection of the disease and prompt initiation of treatment to prevent disease progression and reverse pathologic findings if present are warranted[2]. The disease is
common in children and young adults, and presents in
most cases between the age of 3 and 40 years. However,
there are few reports in the literature in whom the disease
presented beyond this age[3-14], with some of them in the
form of case reports[3-10]. Three case series included also
older patients[11-13], and one large study by Ferenci et al[14]
included 46 patients who became symptomatic at > 40
years of age. Thus, more attention is needed to identify
older patients with WD. In this report, we present a case
of late onset fulminant WD in a 58-year-old patient and
reviewed the relevant literature.
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Figure 1 Biochemical parameters and international normalized ratio.
Serum ALP and ALT decreased while bilirubin level increased. The INR level
increased dramatically, indicating the fulminant course of the disease. ALP: Alkaline phosphatase; ALT: Alanine transaminase; Bil: Bilirubin; INR: International
normalized ratio.

renal failure (creatinine, 2.93 mg/dL) and grade 3 hepatic
encephalopathy (ammonia, 180 micgr/dL) and was transferred to our intensive care unit. A tentative diagnosis of
fulminant late onset WD was made and a transjugular
liver biopsy was performed. Histological examination of
liver tissue displayed acute hepatitis with bridging necrosis and advanced fibrosis, macro- and micro-vesicular
steatosis (Figure 2A) and accumulation of copper binding proteins (Figure 2B). Hepatic copper content was
986 mcg/g dry weight (normal < 50 mcg/g dry weight).
Serum ceruloplasmin level was 12 mg/dL. There was
no evidence for the presence of a Kayser-Fleischer ring.
To confirm the diagnosis of WD, we performed DNA
sequence analysis of the ATP7B gene, which disclosed
rare mutations: G1099S and c.1707+3insT. These findings were compatible with the definite diagnosis of WD
with a fulminant course. The patient was transferred to
a liver transplant center where molecular absorbent recycling system and plasmapheresis were performed and was
urgently listed for status 1liver transplantation. However,
the patient died several days later as no liver donor was
available.

CASE REPORT
A 58-year-old morbid obese patient complained of
fatigue and poor appetite for one year. In her physical
examination she had leg edema and newly diagnosed ascites. She denied alcohol consumption and regular or under-the counter-medication use. Ultrasound investigation
revealed a hyperechoic fatty liver, enlarged spleen and
a moderate amount of ascitic fluid. Doppler examination revealed patent portal and hepatic veins. Laboratory
data included: total bilirubin (Bil), 4 mg/dL (direct, 2.5
mg/dL); alkaline phosphatase (ALP), 194 U/L (normal,
115 U/L); aspartate aminotransferase (AST), 112 U/L
(normal, < 40 U/L); alanine transaminase (ALT), 175
U/L (normal, < 42 U/L); albumin, 2.8 g/L, international
normalized ratio (INR), 1.7; hemoglobin, 12.1 g/L; white
blood cell count, 5.5 × 109/L; and platelet count, 112 ×
109/L. Blood sugar, urea, and creatinine were normal. Serological screening revealed that the patients tested negative for hepatitis B surface antigen, hepatitis B core antigen, and hepatitis C virus. Serum titers of smooth muscle
antibodies and nuclear and mitochondrial antibodies were
negative. The patient was diagnosed as having cirrhosis
due to nonalcoholic fatty liver disease (NAFLD) and was
discharged with diuretic therapy. Several weeks later she
was re-admitted with increasing fatigue, weakness and
jaundice. Repeated blood tests demonstrated severe impairment in liver synthetic function: INR, 3.1; albumin, 2.5
g/L; and Bil, 6.7 mg/dL (direct, 4.5 mg/dL). Her hemoglobin was 12.8 g/L, white blood cell count 10.0 × 109/L,
and platelet count 106 × 109/L. The condition of the patient deteriorated rapidly and her liver function tests were
aggravated: AST, 91 U/L; ALT, 42 U/L; ALP, 21 U/L;
Bil, 52 mg/dL; and INR, 6.5 (Figure 1). She developed
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ALP

DISCUSSION
The diagnosis of fulminant late onset WD was established in our case mainly by the low ceruloplasmin level,
the high hepatic copper content and the genetic analysis.
However, the diagnosis of fulminant WD was deferred in
our patient due to her age and the morbid obesity leading
to the wrong assumption that her primary liver disease
was related to NAFLD. Without urgent liver transplantation, acute liver failure (ALF) due to WD is invariably
fatal[1]. Thus, rapid diagnosis of fulminant WD should
prompt transplant listing. Korman et al[15] reported that
utilizing conventional WD testing such as serum ceruloplasmin and/or serum copper levels are less sensitive
and specific in identifying patients with ALF-WD than
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published so far[14], the diagnostic features and the genetic
background in patients with late onset WD were not different from the overall cohort of 1223 patients with WD,
except for age. Reviewing the literature on late onset WD,
we have detected 70 reported cases (including our case):
8 case reports[3-10], 3 case series[11-13] and 1 large study[14]
(Table 1). The definite diagnosis of WD was not achieved
in all of the reported cases. A large variability was noted
in the clinical presentation of WD (ranging from limited
hepatic chronic or fulminant disease or central nervous
system disease to disease that involves both organs), in
the serum level of ceruloplasmin (ranging from normal
to low serum level) and in the presence of a KayserFleischer ring (Table 1). In all the reported cases that the
liver copper content was measured, it was > 250 µg/g dry
weight. The H1069Q mutation was the most frequently
detected (Table 1). We have detected 6 cases (including
our patient) that presented with a fulminant course. DNA
sequence analysis of the ATP7B gene was not performed
in these patients. However, in our patient we have detected rare mutations: the G1099S and the c.1707+3insT.
These mutations have been reported so far only in the
Greek population and at a frequency of 1% each[18]. This
huge variability in the clinical presentation of WD reflects
our limited knowledge on the natural history of WD. The
phenotype is required to be defined as accurately as possible in genetic associated studies[19]. There are several explanations for the misdiagnosis of WD in older subjects.
First, our diagnostic criteria that rely on the neurological
symptoms, the presence of a Kayser-Fleischer ring, and
a low ceruloplasmin concentration[1,2,20] are sometimes
inaccurate to detect the disease. Plasma ceruloplasmin is
often within the normal range and in some studies up to
50% of affected individuals with severe decompensated
liver disease have normal ceruloplasmin level[2]. KayserFleischer ring is absent at least in one-third of patients,
and neurologic symptoms are absent in most[1,2,20]. Relying
only on the diagnostic criteria can lead to misdiagnosis of
WD at any age and not just in late onset. Additional laboratory data are helpful to establish the diagnosis, such as
the increase in urinary copper excretion and the increased
hepatic copper content, but these tests still have limitations[1,2]. Copper concentrations that are falsely low can
be detected in hepatic specimens with extensive ﬁbrosis
and few parenchymal cells. In addition, greatly increased
hepatic copper concentrations can be seen in long-term
cholestasis[2]. Genetic testing is also now a diagnostic tool,
but its application in the clinical routine is limited by the
lack of general availability (cost) and the huge number
of mutations[1,2,20]. Even in the largest study by Ferenci et
al[14], based on clinical symptoms and laboratory findings,
diagnosis was certain only in 39 (84.7%) of their patients.
Other explanations for overlooking WD in older subjects
are: WD may have a slowly progressing course as reported in 3 cases, of whom two presented at the age of 70
and 72 years (siblings)[8] and one presented at the age of
84 years[10]. A longer time delay from onset of symptoms
until definitive diagnosis (3 years) is typically detected in

A

B

Figure 2 Histological evaluation of liver tissue (hematoxylin-eosin staining, × 20). A: Histological examination of liver tissue displayed acute hepatitis
with bridging necrosis and advanced fibrosis, macro- and micro-vesicular steatosis; B: Using orcein (copper binding protein stain), accumulation of copper
binding protein was revealed.

other available tests. It was suggested in that study that
laboratory tests including alkaline phosphatase, bilirubin
and serum aminotransferases provide the most rapid and
accurate method for diagnosis of ALF due to WD. An
AST:ALT ratio > 2.2 yielded a sensitivity of 94%, and a
specificity of 86% and an ALP to total bilirubin ratio < 4
yielded a sensitivity of 94%, and a specificity of 96% for
diagnosing fulminant WD[15]. Our patient fulfilled these
criteria as her ALP to total bilirubin ratio was 0.4 and her
AST/ALT ratio was 2.2, and the diagnosis of ALF-WD
could be established using these simple criteria. The main
reason that WD has been overlooked in our patient at the
beginning was the morbid obesity and the NAFLD (detected by ultrasound and liver histology) that our patient
suffered from. However, the most frequently observed
hepatic histological lesion in WD is hepatic macro-steatosis and glycogenated nuclei[16], which are features that can
be seen also in nonalcoholic steatohepatitis. In a recently
published study[17], the hepatic steatosis in WD was not
induced by metabolic comorbidities but by the accumulation of copper in the liver tissue. However, metabolic
alterations could be co-factors in the pathogenesis of steatosis in these patients. Thus, the presence of fatty liver
should not exclude the diagnosis of WD.
WD may become symptomatic at any age and should
be considered in any patient presenting with unclear hepatic or neurologic disease. Medical therapy includes several chelating agents and zinc salts[1,2]. In the largest study
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Table 1 Baseline characteristics at diagnosis of late onset Wilson's disease - literature review
n

Ref.

Mean age
(yr)

Diagnosis

Fulminant Hepatic

Neurologic Ceruloplasmin
Kayser
(mg/dL)
Fleischer ring

Fitzgerald et al[3]
Członkowska et al[4]
Ross et al[5]
Hefter et al[6]
Dib et al[7]
Ala et al[8]

1
1
1
1
1
2

55
46
57
60
57
70-72

Possible
NA
Definite
Possible
Possible
Definite

No
No
No
No
No
No

Yes
NA
No
No
No
Yes

No
Yes
Yes
Yes
No
Yes

NA
NA
14
13
7
37

NA
NA
No
No
No
Yes

Perri et al[9]

1

60

Definite

No

Yes

No

Normal

No

Członkowska et al[10]
Danks et al[11]

1
4

84
43-58

No
No

33.4
12-normal

Yes
No

5

44-58

Yes

No

14-37

Pilloni et al[13]
Ferenci et al[14]

5
46

40-57
40-57

No
Yes in 2
patients
Yes in 2
patients
NA
Yes in 1
patient

Yes
Yes

Gow et al[12]

Definite
Definite in 3
patients
Definite

yes
Yes in 15
patients

NA
Yes in 31
patients

NA
< 20 mg/dL
in 41 patients

Yes in 2
patients
NA
Yes in 32
patients

Current case

1

58

Yes

Yes

No

12

No

NA
39 diagnosed
on clinical
grounds; 33
diagnosed
by mutation,
5 patients
diagnosis
possible
Definite

Mutation

Copper (µg) per gram
liver dry weight

NA
NA
NA
NA
NA
E1064A and
H1069Q
H1069Q and
E1064A
H1069Q
NA

NA
NA
400
356
1300
671

NA
717-1199

NA

516-1526

NA
H1069Q/
H1069Q in
13, H1069Q/
R969Q in 3,
H1069Q/
other in 4
patients

NA
Liver copper
> 250 in 13 of 17
biopsied patients

G1099S and
c.1707+3insT

986

1021

Reviewing the literature on late onset Wilson's disease (WD), we have detected 70 reported cases (including our case): 8 case reports[3-10], 3 case series[11-13]
and one large study[14]. NA: Not applicable.

and micro-vesicular steatosis and accumulation of copper binding proteins.
Hepatic copper content was 986 mcg/g dry weight (normal, < 50 mcg/g dry
weight).

patients with WD and neuropsychiatric symptoms than
in patients with hepatic symptoms[21].
In conclusion, the diagnosis of WD with late onset
presentation is easily overlooked. There is considerable
phenotypic variation in WD. Except for the age, the diagnostic features and the genetic background in patients
with late onset WD are not different from those with
early onset WD. Effective treatments are available that
will prevent or reverse many manifestations of this disorder if the disease is discovered early.

Treatment

The patient was transferred to a liver transplant center where molecular absorbent recycling system and plasmapheresis were performed and was urgently
listed for status 1 liver transplantation. However, as no liver donor was available, the patient died.

Experiences and lessons

Wilson’s disease (WD) can have a late onset presentation. Without emergency
liver transplantation, acute liver failure due to WD is invariably fatal. Therefore,
rapid diagnosis of WD should aid prompt transplant listing.

Peer review

The diagnostic features and the genetic background in patients with late onset
WD are not different from those with early onset WD, except for the age. If
discovered early, effective treatments are available that will prevent or reverse
many manifestations of this disorder that is fatal.
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Intrathoracic caudate lobe of the liver: A case report and
literature review
Ying-Yi Chen, Tsai-Wang Huang, Hung Chang, Hsian-He Hsu, Shih-Chun Lee
of a supradiaphragmatic heterotopic liver, which passed
through the inferior vena cava foramen and was coincidentally combined with an intralobar pulmonary
sequestration that was found intraoperatively. We discussed its successful management with surgical resection via a thoracic approach and reviewed the published
literature.
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Core tip: Heterotopic supradiaphragmatic livers are rare.
A total of 23 cases of primary supradiaphragmatic liver
have been reported in the literature. The simultaneous
detection of intrathoracic accessory liver and pulmonary
sequestration is extremely rare. It is difficult to make a
correct diagnosis preoperatively. We reported the first
case of a supradiaphragmatic heterotopic liver passing
through the inferior vena cava foramen that coincidentally combined with intralobar pulmonary sequestration.
We discussed the successful operation via a thoracic
approach and reviewed the published literature.

Abstract
Heterotopic supradiaphragmatic livers are rare. A total
of 23 cases of primary supradiaphragmatic livers have
been reported in the literature. The clinical presentations of heterotopic supradiaphragmatic liver are variable. The simultaneous detection of intrathoracic accessory liver and pulmonary sequestration is extremely
rare, and only one case has previously been reported.
It is difficult to make a correct diagnosis preoperatively.
We presented a 53-year-old woman with complaints
of an intermittent, productive cough and dyspnea for
two months that was refractory to medical treatment.
She had no previous history of trauma or surgery. A
chest radiograph only showed a widening of the mediastinum. Contrast-enhanced computed tomography of
the chest revealed a well-circumscribed homogenous
soft-tissue mass, approximately 4.35 cm × 2.5 cm ×
6.14 cm in size, protruding through the right diaphragmatic crura to the right pleural cavity, attached to the
inferior vena cava, esophagus and liver. There was no
conclusive diagnosis before surgery. After the operation, we discovered that this patient was the first case

WCCR|www.wjgnet.com

Original sources: Chen YY, Huang TW, Chang H, Hsu HH, Lee
SC. Intrathoracic caudate lobe of the liver: A case report and literature review. World J Gastroenterol 2014; 20(17): 5147-5152
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i17/5147.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i17.5147

INTRODUCTION
Heterotopic supradiaphragmatic livers are exceedingly
rare. Abnormally positioned liver tissues have been described, but these are more commonly observed in the
abdominal cavity than in the thoracic cavity. This is one
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A

B

Figure 1 Computed tomography of the patient’s chest showing a well-circumscribed soft-tissue mass (white arrow), approximately 4.35 cm × 2.5 cm × 6.14
cm in size, over the middle mediastinum, with mild compression on the esophagus. A: Sagittal view; B: Transverse view.

of the first examples of a supradiaphragmatic heterotopic liver in the literature[1]. The clinical presentations of
heterotopic supradiaphragmatic livers are variable. The
simultaneous detection of an intrathoracic accessory liver
and pulmonary sequestration was reported as the first
and only one case in 2008[2]. The etiology of an introthoracic liver coinciding with pulmonary sequestration is
not well known. Herein, we describe the first case of a
supradiaphragmatic heterotopic liver passing through the
inferior vena cava foramen and coincidentally combined
with intralobar pulmonary sequestration.

IVC from the cardiophrenic angle of the right hemidiaphragm was found (Figure 2). Due to the limited area of
the sequestrated lung of RLL, a wedge resection with an
Endo-GIA staple instrument was performed. Due to the
indeterminate nature of the mass and the location close
to the IVC, we converted the operation to a right limited
thoracotomy. The tumor was biopsied, and the frozen
section showed reactive liver tissue with cirrhotic change.
Therefore, we resected the tumor, which was extruding
from the right pleural cavity, and then repaired the foramen of the IVC. The pathologic report showed liver
tissue with chronic inflammation and cirrhotic changes
(Figure 3). The patient had a good recovery after the
surgery and was discharged home one week later. CTangiography of the chest was conducted after the surgery
to retrospectively evaluate the pulmonary sequestration
(Figure 4). The aberrant arteries were identified from the
abdominal aorta.

CASE REPORT
A 53-year-old woman was referred to our center from
an outside clinic complaining of intermittent productive cough and dyspnea over the previous 2 mo that was
refractory to medical treatment. She denied any previous
history of trauma or surgery. There were no positive findings on the physical examination. A chest roentgenogram
only showed a widening of the mediastinum. Despite
adequate medical treatment, her symptoms persisted.
Contrast-enhanced computed tomography (CT) of the
chest revealed a well-circumscribed homogenous soft-tissue mass, approximately 4.35 cm × 2.5 cm × 6.14 cm in
size, protruding through the right diaphragmatic crura to
the right pleural cavity attached to inferior vena cava (IVC),
esophagus and liver (Figure 1). There was no pulmonary
consolidation or other abnormalities of the bilateral lungs
in imaging studies. In addition, the esophagram showed
no submucosal lesions. Based upon these imaging findings, the tumor at middle mediastinum and right pleural
cavity provoked discussion of a surgical resection.
Video-assisted thoracoscopic surgery (VATS) through
the right chest wall was performed initially, and the
operative findings revealed hypoplasia and regional
hyperemic changes at the pleural surface of the right
lower lobe (RLL) of the lung, with two obvious aberrant
vessels from the right hemidiaphragm. After dissecting
the visceral pleura and the tense capsule, the inferior
pulmonary vein was identified, and a well-defined, redbrown, 7 cm × 4.5 cm × 2 cm solid mass abutting the

WCCR|www.wjgnet.com

DISCUSSION
Supradiaphragmatic, intrathoracic liver tissue is very rare.
A total of 23 cases of intrathoracic liver have been reported in the literature[1-23]. We introduced a rare case of
an accessory liver lobe herniation from the IVC foramen
to the right pleural cavity, combined with an intralobar
sequestration of the RLL. This is the second case of a
simultaneous detection of intrathoracic liver and pulmonary sequestration. The first case was reported in 2008,
and the multiple cystic lesions in the right upper lobe,
which were thought to constitute a congenital cystic malformation, were in fact an intralobar pulmonary sequestration[2]. However, the sequestrated lung of the above
case was not typically located at the lower lobe, and the
aberrant vessels were not visible. We found the sequestrated lung during the operation and then followed up with
CT angiography to identify the feeding arteries of the
sequestrated lung. Table 1 showed that seven cases (7/24,
29%) had diaphragmatic defects, and only the present supradiaphragmatic liver passed through the IVC foramen.
There were 18 cases (18/24, 75%) associated with rightside intrathoracic livers. The majority of the intrathoracic
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IVC
Posterior
chest wall

Diaphragm

Figure 2 Intraoperative picture. Intraoperative picture showing the exposure of the abnormal lung with hypervascularity at the posterior basal segment (A) (short
arrow) and aberrant vessels (B) (long arrow) passing through diaphragm. The mass (C) (dotted arrow), covered by the sac, abutted the inferior vena cava (IVC), posterior chest wall and diaphragm. After dissecting the covering sac, a herniated liver (D) (dotted arrow) was impressed.

can be found. Of those cases reported in the literature,
almost all were misdiagnosed, most often as a pulmonary
tumor and sometimes as pulmonary sequestration or hydatid cyst[12,21]. The misdiagnosis of such cases often leads
to potentially unnecessary or inappropriate thoracotomies
and the resection of the ectopic liver tissue. Although
heterotopic liver tissue may be acquired secondary to
trauma or diaphragmatic hernia repair, previous reports
have speculated that this condition mostly represents a
developmental defect of the septum transversum[10]. The
most probable explanation is the development of an accessory liver lobule, with atrophy or regression of the
original connection to the abdominal liver[10]. Retrospectively re-examining the clinical evidence, we found at least
two signs implying the possibility of an accessory liver
lobe in the thoracic cavity. First, the mass was homogeneous, with a density similar to that of a normal liver.
Second, the mass was adjacent to the hemidiaphragm
and connected to caudal lobe of liver through a defect of
the right crus. An intrathoracic ectopic or accessory liver
lobe is rarely of clinical significance[12,16]. Surgery is not
always required for such a condition. However, the cases
reported were almost always respected because of their
inappropriate diagnoses. There were a few cases that did
have symptoms, such as chest pain, hemoptysis, or dry
cough[12,21], that may or may not have been related to the
underlying condition. Such abnormal tissue could lead to
further liver pathologies, such as cancer, hepatitis, and tissue ischemia secondary to torsion[21]. To avoid malignant

Figure 3 Cutting surface of the resected specimen showed liver tissue
with cirrhotic changes.

ectopic or accessory liver lobes were connected to the orthotopic liver by means of a small pedicle that pierced the
diaphragm or passed through a small hiatus[1,9,12,15-17,19,21].
In the presenting case, the caudate liver connected with
the main portion of the liver just beneath the IVC. However, the pre-operative CT scan of the chest was not able
to demonstrate this clearly, and it was difficult to make
appropriate diagnosis before the operation.
Such events are most often found in the vicinity of
the liver, such as in the gallbladder, spleen, pancreas,
umbilicus, adrenal gland, or omentum, and usually some
connective tissue or mesenteric attachment to the liver
remains[10]. Very rare cases involving the thoracic cavity
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Table 1 Literature review of published cases associated with primary intrathoracic supradiaphragmatic livers
Ref.

Sex/age

Location of mass

Hansbrough et
al[1]
Kaufman et al[3]

M/26 yr

Right CP angle

Associated
anomalies

Preoperative diagnosis

None

Mesothelioma

None

None

Le Roux et al[4]

Abdominal
pain
F/48 yr Right cardiophrenic
None
angle
M/18 yr
Right CP angle
None

None

None

Hudson et al[5]

M/21 yr

None

None

Diaphragmatic tumor

Caron et al[6]

F/26 yr

Asthenia

None

Sehdeva et al[7]

F/21 yr

Desvignes et al[8]

F/7 yr

Desvignes et al[8]

F/20 yr

Hemoptysis

Bochdaleck
hernia

Hydatid cyst

Lasser et al[9]

M/51 yr

None

Pleural tumor

-

Solitary pulmonary
mass
-

Mendoza et al[10]
Shah et al[11]

Right
diaphragmatic
dome
Right CP angle

Symptoms

Benign tumor of the
pleura or diaphragm
Left diaphragmatic Chest pain
None
Pleural or
dome
diaphragmatic tumor
Right cardiophrenic
None
Right mirror
Pulmonary
angle
lung, no scissure
sequestration
Parenchyma of
right lower lobe

Right thoracic
Chest pain
cavity
F/6 mo
Parenchyma of
Respiratory
right lower lobe
distress
F/1 d
Left thoracic cavity Respiratory
(36w GA)
distress

Rendina et al[12]

F/19 yr

Right CP angle

None

None

Benign pleural tumor

Shapiro et al[13]

F/1 d
(26w GA)

Right
diaphragmatic
dome
Right thoracic
cavity

Respiratory
distress

-

-

Mild
asymmetry
of chest
Recurrent
pneumonia

None

Benign pleural tumor

None

Iber et al[14]

M/6 yr

Babu et al[15]

M/17 mo

Beiler et al[16]

M/1 d
Left diaphragmatic Respiratory
(39w GA)
dome
distress

Right CP angle

Bedii Salman et
al[17]

F/6yr

Left thoracic cavity

Luoma et al[18]

F/full
term

Left thoracic cavity Respiratory
distress

Chen et al[20]

M/13 mo

Choi et al[2]

M/3 yr

Right
Respiratory
diaphragmatic
distress
dome
Right cardiophrenic Cough and
angle
fever

Han et al[21]

F/26 yr

Wang et al[22]

M/39 yr

An et al[23]

F/48 yr

Left CP angle

-

Bochdaleck
hernia
Left
diaphragmatic
hernia
Left
hydrothorax
Repeated
pneumonia

Intralobar
pulmonary
sequestration of
right upper lobe
Dry cough
None

Right thoracic
Chest pain
cavity
Right cardiophrenic Cough and
angle
dyspnea

None
None

Surgical
procedure

Diaphragm

Histology

Right
Intact
Atypical
thoracotomy
cirrhosis
Right
Intact
Normal liver
thoracotomy
Right
Right
Normal liver
thoracotomy diaphragmatic
defect
Right
Intact
Abundant bile
thoracotomy
ducts
Right
Intact
thoracotomy
Left
Intact
thoracotomy
Right
Right
thoracotomy diaphragmatic
defect
Right
Right
thoracotomy diaphragmatic
defect
Right
thoracotomy
Autopsy
Intact
Autopsy

Right
thoracotomy
Autopsy

Chronic
inflammation
Centrilobular
congestion
Signs of
pycnosis
Normal liver

Hyperplasia
Normal liver

Left
Normal liver
diaphragmatic
defect
Intact
Normal liver
-

Normal liver

Right
thoracotomy

-

-

Diaphragmatic hernia
with a sequestrated
lung or herniated
liver
Diaphragmatic hernia

Right
thoracotomy

Intact

Normal liver

Left diaphragmatic
hernia

Laparotomy

Left paramediastinal
mass with massive
hydrothorax
Pleural or
diaphragmatic tumor

Left
thoracotomy
Right
thoracotomy

Intact

Normal liver

Pulmonary
sequestration

Right
thoracotomy

Intact

Normal liver

Pulmonary
sequestration
A benign tumor of
right lung
Benign fibrous
tumor of the pleura
or peripheral lung
carcinoid tumor

Left
thoracotomy
Right
thoracotomy
Right
thoracotomy

Intact

Normal liver

Intact

Normal liver

Intact

Normal liver

Laparotomy

Left
Normal liver
diaphragmatic
defect
Left
Normal liver
diaphragmatic
defect
Intact
Normal liver

F: Female; M: Male.
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Figure 4 Postoperative computed tomography angiography confirmed the cutting end of the aberrant vessels. A-D: Showed the trend of the aberrant vessel.
The remnant aberrant vessel from abdominal aorta (long arrow), engorged aberrant vessels (short arrow).

changes in this loco-regional cirrhosis of the liver[24], surgical resection was the first choice for treatment.
Because heterotopic supradiaphragmatic livers are
extremely rare and occur at tricky anatomic locations, it is
difficult to make an appropriate diagnosis preoperatively.
In our case, we also misdiagnosed the liver as a pulmonary sequestration before surgery. The intralobar pulmonary sequestration was found incidentally at the time of
the operation because of the engorged aberrant vessels
from systemic circulation; it was then divided by stapled
Endo-GIA due to the small area of the sequestrated lung
of the RLL. The pathological report of the sequestrated
lung showed inflammation, mucus accumulation, microcystic changes and dilated lymphatic channels. Pulmonary
sequestration is a rare congenital malformation of the
lower respiratory tract[25] that consists of a nonfunctioning mass of lung tissue that lacks normal communication
with the tracheobronchial tree and receives its arterial
blood supply from the systemic circulation[26]. There are
intralobar and extralobar forms, the former of which is
embedded in a normal lung and the latter, separated from
the adjacent lung by its own visceral pleural investment[27].
Misdiagnosis or delayed diagnosis of such pulmonary
malformations results in unnecessary treatments and hospitalizations, as well as in frequent, recurrent infectious
complications. The definitive treatment for sequestrated
lung diseases is surgical resection, which is curative and
has low morbidity and mortality rates[28].
In addition, a multi-detector spiral CT scan with
multi-planar reconstruction and magnetic resonance
imaging can also reveal the location of the mass and its
WCCR|www.wjgnet.com

relation to the normal liver parenchyma[19]. Furthermore,
with enhanced scanning and hepatic angiography, if the
hepatic vessels extend to the mass, the diagnosis of an
accessory liver lobe is more definitive[19]. Thoracoscopy is
also effective in the diagnosis of the intrathoracic accessory liver lobes in suspected patients, and conveniently,
the lesion might be resected with minimally invasive procedures under thoracoscopy, if the connecting pedicle
is not too large in size[22]. If an intrathoracic mass is
suspected to be a pulmonary or chest wall benign tumor,
abnormal liver tissue should enter the scope of a differential diagnosis to avoid potentially unnecessary or
inappropriate surgical interventions[22]. Table 1 revealed
that 19 cases underwent thoracotomy, and only two had
laparotomy. We attempted to use VATS with the removal
of the mediastinal tumor at first, but we finally converted
to thoracotomy because of the unclear anatomic view
and our diminished confidence.
We presented a very interesting case of supradiaphragmatic heterotopic liver coincidentally combined
with intralobar pulmonary sequestration. The ectopic
liver was the first case to pass through IVC foramen. To
our knowledge, these two anatomic abnormalities are
congenital and developmental problems and may constitute a specific type of syndrome.

COMMENTS
COMMENTS
Case characteristics

A 53-year-old woman was referred to the authors’ center from an outside clinic
complaining of intermittent productive cough and dyspnea over the previous 2
mo that was refractory to medical treatment.
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Clinical diagnosis

A middle mediastinal tumor was impressed initially.

12

Differential diagnosis

Differential diagnoses included an esophageal cyst, pulmonary tumor or metastatic mediastinal lesions by computed tomography (CT) imaging before surgery.

Laboratory diagnosis

13

No laboratory data could help to diagnosis in this case.

Imaging diagnosis

Contrast-enhanced CT of the chest revealed a well-circumscribed homogenous
soft-tissue mass, approximately 4.35 cm × 2.5 cm × 6.14 cm in size, protruding
through the right diaphragmatic crura to the right pleural cavity attached to inferior vena cava, esophagus and liver.

14
15

Pathological diagnosis

The pathologic report showed liver tissue with chronic inflammation and cirrhotic changes.

16

Video-assisted thoracoscopic surgery with wedge resection of right lower lobe
of lung through the right chest wall was performed initially, and then converted
right limited thoracotomy with resection of intrathoracic liver.

17

Intrathoracic liver or pulmonary sequestration should be included in differential
diagnoses of patient with unknown etiology of mediastinal lesions.

18

This strengths included the first case of a supradiaphragmatic heterotopic liver
passing through the inferior vena cava foramen that coincidentally combined
with intralobar pulmonary sequestration and literature review in intrathoracic
ectopic liver.

19

Treatment

Experiences and lessons
Peer review

20
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LIVER DISEASES

Treatment of gastric varices with partial splenic
embolization in a patient with portal vein thrombosis and a
myeloproliferative disorder
Robert Gianotti, Hearns Charles, Kenneth Hymes, Hersh Chandarana, Samuel Sigal
knowledge, this case represents the first report in the
literature of bleeding gastric varices treated with partial
splenic embolization in a patient with a MPD that could
not undergo transjugular intrahepatic portosystemic
shunt or balloon retrograde transvenous obliteration.

Robert Gianotti, Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, MA 02215, United States
Hearns Charles, Kenneth Hymes, Hersh Chandarana, Samuel Sigal, New York University School of Medicine, New York,
NY 10022, United States
Author contributions: All the authors contributed to conception
and design, acquisition of data, or analysis and interpretation of
data; drafting the article or revising it critically for important intellectual content; and final approval of the version to be published.
Correspondence to: Robert Gianotti, MD, Beth Israel Deaconess Medical Center, Harvard Medical School, 330 Brookline
Avenue, Dana 501, Boston, MA 02215,
United States. rgianott@bidmc.harvard.edu
Telephone: +1-617-6672136 Fax: +1-617-6672767
Received: June 4, 2013
Revised: September 30, 2013
Accepted: October 19, 2013
Published online: February 8, 2015

Original sources: Gianotti R, Charles H, Hymes K, Chandarana H,
Sigal S. Treatment of gastric varices with partial splenic embolization in a patient with portal vein thrombosis and a myeloproliferative disorder. World J Gastroenterol 2014; 20(39): 14495-14499
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i39/14495.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i39.14495

INTRODUCTION
The treatment of bleeding gastric varices can be difficult. This is especially true in situations where standard
treatments are not technically possible or available to the
treating gastroenterologist. Partial splenic embolization is
a technique that is often paired with balloon retrograde
transvenous obliteration (BRTO) to treat bleeding gastric varices. Here, we report a case where partial splenic
embolization (PSE) was used alone in the treatment
of a patient with extensive portal vein thrombosis and
bleeding gastric varices, when BRTO was not technically
possible. To our knowledge, this is the first reported case
where this technique was employed in a patient with extensive thrombosis and an underlying myeloproliferative
disorder (MPD).

Abstract
Therapeutic options for gastric variceal bleeding in the
presence of extensive portal vein thrombosis associated
with a myeloproliferative disorder are limited. We report
a case of a young woman who presented with gastric
variceal bleeding secondary to extensive splanchnic venous thrombosis due to a Janus kinase 2 mutation associated myeloproliferative disorder that was managed
effectively with partial splenic embolization.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Gastric varices; Partial splenic embolization;
Myeloproliferative disorder; Janus kinase 2, Portal hypertension; Portal vein thrombosis

CASE REPORT
A 37-year-old woman with chronic Hepatitis B carrier
state initially presented with abdominal pain associated
with cholelithiasis in 2005. At the time of laparoscopic
cholecystectomy extensive portal vein thrombosis was

Core tip: Non-cirrhotic portal hypertension is uncommon in the United States. The myeloproliferative disorders (MPD) are a common cause of portal vein thrombosis and non-cirrhotic portal hypertension. To our
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Figure 1 Magnetic resonance imaging - abdomen from two months prior to embolization. Massive splenomegaly is shown (A, asterisk) with associated cavernous transformation of the portal vein (B, arrow head) and large splenorenal varices (C, arrow).

A

18 cm, and there were multiple mesenteric, gastric, esophageal and splenorenal varices (Figure 1). The liver had a
normal radiographic appearance. Visualization of the gastric varices and spleno-renal shunt for direct embolization
was unsuccessful, and the patient was discharged on daily
nadolol for secondary variceal bleeding prophylaxis with
an achieved heart rate of 65 beats per minute. The patient
expressed great anxiety about the potential for re-bleeding
and opted for PSE after a careful discussion of the potential risks. She was not a candidate for BRTO without
a patent spleno-renal shunt or transjugular intrahepatic
portosystemic shunt (TIPS) due to extensive portal vein
thrombosis. Cyanoacrylate glue was not available in our
center. Elective PSE to limit venous inflow into the portal
circulation was performed with micro-catheter injection
of 100-500 micron microspheres at the hilar aspect of
the splenic artery. Completion splenic angiogram demonstrated embolization of 30%-40% of the splenic parenchyma with sparing of the superior and inferior portions
of the spleen (Figure 2). The patient was discharged on a
course of moxifloxacin and metronidazole.
Five days following the procedure, the patient presented with severe abdominal pain and distention associated with new onset ascites and left upper abdominal
tenderness. Laboratory evaluation was remarkable for a
white blood cell count of 25 × 109/L with 82% neutrophils, and a platelet count of 1061 × 109/L. International
normalized ratio was 1.4. Computed tomography with
intravenous contrast revealed splenomegaly with extensive
infarction and non-enhancement of most of the spleen
with only a small focus of enhancing splenic parenchyma
(Figure 3). Diagnostic paracentesis revealed a white blood
cell count of 4.8 × 109/L with 71% neutrophils, protein
3.4 g/dL, and albumin 1.4 g/dL. Intravenous cefotaxime
was administered. The white blood cell count and platelet count progressively rose to 36 × 109/L and 1600 ×
109/L, respectively. Cultures of both blood and ascitic
fluid remained negative. Aspirin, unfractionated heparin,
hydroxyurea 1000 mg twice daily were administered, and
three cycles of platelet-pheresis were performed. The
white blood cell and platelet count progressively decreased
to within normal limits during the hospitalization over 1
wk. The abdominal pain and distention improved, and she
was discharged on aspirin, warfarin, and hydroxyurea.

B

Figure 2 Splenic artery embolization with a single, inferomedial branch
targeted to achieve 30%-40% of splenic parenchymal embolization. The
pre-embolization blood supply to this vascular territory (A, black arrow) is
significantly reduced following the embolization (B, white arrow), with reactive
hyperemia of the medial aspect of the spleen.

noted. Evaluation revealed a myeloproliferative disorder
with a gain of function point mutation (V617F) of the
Janus kinase 2 (JAK2) signaling protein. She was treated
with warfarin for less than 1 year and was subsequently
lost to follow up. She was not treated with beta blockers
for primary prophylaxis of variceal bleeding. In 2008, she
presented with transient diffuse abdominal pain and fever. Magnetic resonance imaging (MRI) of the abdomen
revealed splenomegaly (16.3 cm) with cavernous transformation of the portal vein and marked gastric, esophageal,
mesenteric, and splenic varices. She was again lost to follow up prior to treatment for portal hypertension.
The patient was asymptomatic for the next 2 years
until May 2010 when she presented to our hospital with
hematemesis. Laboratory evaluation was remarkable for
normal liver tests, hemoglobin level of 9.6 g/dL, white
blood cell count of 8.2 × 109/L, and platelet count of
398 × 109/L. Hepatitis B carrier state was confirmed
with positive hepatitis B surface antigen, negative surface
antibody, and undetectable hepatitis B DNA. Upper endoscopy revealed non-bleeding, moderate to large sized
varices in the lower esophagus and large gastric varices,
one of which had an ulcer with an associated fibrin plug
and adherent clot. Abdominal MRI again showed cavernous transformation at the porta-hepatis with occlusion of
the main portal and splenic veins. The spleen measured
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A

B

Figure 3 Five days following embolization the patient presented with symptoms of post-embolization syndrome and extensive splenic infarction, markedly
exceeding that expected by the targeted vascular territory. Arrows demonstrate significant volume of non-enhancing spleen in both coronal (A) and axial (B) images

A

B

*

Figure 4 Abdominal magnetic resonance imaging 3 years post partial splenic embolization shows a significantly reduced splenic volume (A, asterisk) with
partial recuperation of the previously embolized parenchyma (B) and near complete resolution of the peri-renal varices, confirming reduced variceal and
portal venous pressures (B, arrow).

The patient remains asymptomatic, without recurrent
bleeding 3 years following PSE. Abdominal MRI in September 2012 revealed persistent cavernous transformation of the portal vein, stable splenic infarction limited
to the superior and posterior portions of the spleen, and
markedly reduced burden of splanchnic varices (Figure 4).

splanchnic blood flow from mesenteric arterial vasodilatation. Importantly, in patients with MPD and portal and
splanchnic venous thrombosis increased splenic blood
flow associated with marked splenomegaly coupled with
high resistance and limitation of venous outflow is an
important driving force to the development of gastric
varices.
Treatment of gastric variceal bleeding in the presence of PVT is frequently problematic. Pharmacologic
options include somatostatin and its analogue octreotide
and non-selective beta-blockers. Somatostatin is not appropriate for long-term therapy owing to its short halflife and tachyphylaxis. The non-selective beta blockers
alone are often inadequate to prevent rebleeding, with
rates as high as 55% at 26 mo[7]. Sclerotherapy and band
ligation are not effective due to the high risk of early
rebleeding. Although endoscopic treatment with cyanoacrylate glue reduces rates of gastric variceal rebleeding
in cirrhotic patients by as much as 40% compared to beta
blockers alone[7], it is not widely available in the United
States, and the technique has not been extensively studied
in patients with non-cirrhotic portal hypertension from
thrombotic disorders. The re-bleeding rates in patients
treated with cyanoacrylate glue are high, in some series
occurring in over 50% of patients[8]. Finally, placement of
a TIPS frequently is not possible in patients with cavern-

DISCUSSION
Approximately 40% of cases of non-cirrhotic portal
vein thrombosis (PVT) are related to an underlying myeloproliferative disorder, including essential thrombocytosis, polycythemia vera, and primary myelofibrosis[1].
The JAK2 tyrosine kinase mutation has been found in
20%-40% of patients with splanchnic venous thrombosis[2-6]. The clinical presentation of PVT associated with
the JAK2 mutation can be either acute or chronic. Although patients may present with acute thrombosis and
abdominal pain, fever, and other signs of bowel ischemia
resulting from splanchnic venous congestion, patients
typically present with long-standing complications from
portal hypertension due to portal and splanchnic venous
thrombosis with gastro-esophageal variceal bleeding and
ascites[6]. Varices in cirrhosis develop as a manifestation
of portal hypertension due to both increases in intrahepatic resistance limiting portal blood flow, and increased
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ous transformation and extensive thrombosis[9]. As in our
case, it may not always be possible to access the varices
of concern with balloon-occluded retrograde transvenous obliteration (BRTO) in which the presence of a
spontaneous splenorenal shunt is utilized to gain access
to the gastroesophageal variceal complex via the left renal
vein[10]. In addition, BRTO has been shown to exacerbate
esophageal varices[11].
Obstruction to portal inflow resulting from either
pre-hepatic causes as in PVT or in cirrhosis leads to
splenic hyperplasia, splenomegaly, and a resultant increase
in the splenic contribution to portal blood flow[12-13]. PSE
aims to reduce venous inflow into the portal vein, and
in this manner decreases portal venous pressure. PSE
has been shown to reduce both splenic and portal vein
pressures in patients with gastroesophageal varices and
splenomegaly[14], and it has been used to successfully treat
thrombocytopenia and esophageal varices either alone or
in combination with BRTO and band ligation[15-18].
Following the procedure, our patient developed “postembolization syndrome”. This syndrome is a common
side effect of any solid organ embolization and includes
abdominal pain, fever and vomiting. Importantly, greater
than 70% infarction is associated with longer symptom
duration and higher complication rates, especially splenic
abscess formation[18]. We speculate that reduced hypersplenism further unmasked the underlying thrombocytosis related to the MPD which led to a self-perpetuating
process of excessive splenic auto-infarction. This phenomenon is similar to the unmasking of latent essential
thrombocytosis that has been described in a patient
undergoing splenectomy to control variceal bleeding in
the presence of a large mesenteric clot burden[19]. A subsequent decrease in splenic blood flow led to a remarkable reduction in portal pressure as demonstrated by the
nearly complete resolution of gastric variceal burden.
There are currently no published guidelines for the
management of gastric varices in the presence of extensive portal and splanchnic thrombosis in MPD in which
TIPS or BRTO are not possible. Our case demonstrates
that partial splenic embolization can be an effective strategy in this otherwise difficult clinical scenario. Unmasking
of an underlying thrombocytosis and “post-embolization
syndrome” should be anticipated with measures taken to
limit the extent of embolization, considering pre-procedure hydroxyurea, and to closely monitor for and rapidly
treat the ensuing thrombocytosis with platelet-pheresis if
necessary[20].
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LIVER DISEASES

Liver abscess caused by Burkholderia pseudomallei in a
young man: A case report and review of literature
Partha Pal, Sayantan Ray, Avijit Moulick, Subhasis Dey, Anirban Jana, Kokila Banerjee
management is warranted which requires clinical vigilance and an intensive microbiological workup. Clinicians
should be aware of isolated liver abscess caused by B.
pseudomallei in appropriate clinical settings.
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Core tip: Liver abscess due to Burkholderia pseudomallei (B. pseudomallei ) is extremely rare and is mostly

reported from Taiwan. In India, most of the reports of
are from southern coastal India and this entity is exceedingly rare in eastern India. The actual magnitude
of this emerging infection may be under reported due
to non-availability of confirmatory tests. Accurate diagnosis is necessary as outcome is fatal with ineffective
treatment. We report a case of multiple liver abscesses
caused by B. pseudomallei in a 29-year-old diabetic
male, who was referred as a case of recurrence of
pyogenic liver abscess which was previously caused by
pseudomonas not responding to antibiotic therapy and
aspiration. Diagnosis was made by imaging and culture
of aspirated pus revealed B. pseudomallei and he was
treated successfully with surgical drainage and prolonged course of intravenous and oral antibiotics. So,
in a case of pyogenic liver abscess not responding to
conventional antibiotics, B. pseudomallei should always
be thought as a possibility which can be identified by
its characteristic appearance on culture and microscopy
or direct immunofluorescence testing as well as unique
imaging features.

Abstract
Pyogenic liver abscess is a common entity in Indian
subcontinent and is mostly caused by gram negative
bacteria. Melioidosis is not commonly seen in India
and only a few cases are reported. It can give rise to
multiple abscesses at different sites including liver. We
report a case of isolated liver abscess caused by Burkholderia pseudomallei (B. pseudomallei ) in a 29-yearold recently diagnosed diabetic, immunocompetent
male. Diagnosis was made by imaging and culture of
pus aspirated from the abscess and he was treated
with percutaneous pigtail catheter drainage followed by
antibiotics (meropenem and trimethoprim-sulphmethoxazole). Melioidosis is an emerging infection in India and
has high mortality rate, so early diagnosis and prompt
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of right lobe (Figure 1B), and multiple small hypodense
lesions with confluence in the posterior part of right lobe
(Figure 1C). Pus was aspirated from the abscess which
on culture showed dry, wrinkled colonies (Figure 2A) on
5% sheep blood agar and McConkey’s agar after 48 h
of incubation at 37 ℃. Gram-negative, oxidase-positive,
motile, aerobic bacilli with typical bipolar “Safety pin”
appearance (Figure 2B) was seen on gram stain suggestive of B. pseudomallei, which was identified by Vitek 2
compact system. Culture sensitivity was done, which was
sensitive to ceftazidime, piperacillin-tazobactum, meropenem, trimethoprim-sulphmethoxazole and minocycline.
Patient was treated with percutaneous catheter drainage, antibiotics and strict glycemic control. Intravenous
meropenem was continued for two weeks followed by
trimethoprim-sulphmethoxazole for 20 wk after which
follow up computed tomography (CT) scan showed complete resolution of the liver abscess.

INTRODUCTION
Liver abscess is the commonest intra-abdominal abscess,
which may be of biliary tract origin (commonest) or
hematogenous spread from a distant site, and rarely
traumatic. Pyogenic liver abscess is a rare but potentially
lethal condition, with a reported incidence of 20 per
100000 hospital admissions in a western population[1].
Both gram positive and gram negative aerobes and anaerobes have been found on culture of aspirated pus, among
them Escherichia coli (E. coli) is cultured most frequently in
Western countries[2] and Klebsiella in Asian countries[3].
Burkholderia pseudomallei (B. pseudomallei), a category Ⅱ
bioterrorism agent, is the causative organism melioidosis
and is endemic in Southeast Asia and northern Australia[4].
B. pseudomallei is found in soil and water and infection occurs by inoculation, inhalation, or ingestion[4]. Melioidosis
is most commonly known to present as pneumonia followed by abscesses in the skin. Abscesses in internal organs like spleen, kidney, prostate and liver have also been
reported as part of disseminated disease. Isolated liver
abscess in melioidosis is a rare clinical condition.
Cases of melioidosis have been reported from southern coastal part of India, but melioidosis causing liver
abscess is rare. In cases of liver abscess not responding to
conventional anti-microbial the possibility of melioidosis
should always be kept in mind. Because of high relapse
and mortality rate, early diagnosis and prolonged treatment is a must in this case.

DISCUSSION
Liver abscess is a common entity in India; among which
pyogenic liver abscess is a rare variety. Ascending infection from biliary tract is the most common cause, followed by hematogenous spread[4]. E. coli, is the most
often cultured bacteria, accounting for about 33% of the
cases followed by streptococcal group[5].
Melioidosis varies from asymptomatic infections
and localized skin abscess without systemic illness to
fulminant diseases with abscesses involving lungs and
other internal organs especially when the host immunity
is compromised. Cases of isolated liver abscess are not
very common and rarely reported. It is an environmental saprophyte and is endemic in Southeast Asia and
northern Australia. In India it is found in southern parts
in the states of Karnataka, Tamil Nadu, Kerala and Maharastra[6]. Twenty eight cases of septicemic melioidosis
were reported from a tertiary care hospital in south India
between 1993 and 2002[7] and it is an emerging infection
in India. Liver abscess caused by B. pseudomallei is rare
and only 9 cases have been reported in India[6,8-10] till now,
and few cases have been reported in Taiwan[11-13]. Gopalakrishnan et al[14], in a series of 32 cases of culture proven
Melioidosis found localized infections in 14 patients but
did not encounter even a single case of liver abscess.
The most important risk factors are diabetes, renal
disease, liver cirrhosis, thalassemia, alcoholism, use of
immunosuppressive agents, cystic fibrosis and kava (a
Hawaiian drink) consumption[15]. The presenting symptoms may vary from fever, dry cough due to irritation of
diaphragm by abscess, abdominal pain, localized swelling
to septicemia shock. Lung is most commonly involved
in melioidosis. Abscess in other internal organs such as
liver and spleen may be a presenting feature in an immunocompromised host. The risk factor for our patient
was diabetes but isolated liver abscess without any other
organ involvement has seldom been reported previously.
A positive culture of B. pseudomallei from the aspirated
pus from liver abscess is the definitive diagnosis. It is

CASE REPORT
A 29-year-old male was referred to us with high grade
fever for 20 d and cough for 2 wk. He had no history
of tuberculosis, foreign travel or animal exposure and is
farmer by occupation. He had a pyogenic liver abscess by
Pseudomonas aeruginosa along with pancytopenia about one
year back. On admission patient was toxic with high grade
fever (37.7 ℃-39.4 ℃) with a pulse rate of 126/min and
blood pressure of 100/76 mmHg. Liver was enlarged,
tender with a liver span of 15 cm and spleen was just palpable. There was no free fluid in abdomen clinically.
Investigations revealed hemoglobin 10.3 gm/dL, total
leucocyte count of 9400/μL, neutrophil 88%, lymphocyte 10%, eosinophil 2% and platelet count of 175 ×
109/μ L. Fasting plasma glucose was 164 mg/dL and
HbA1c was 8.1%. So he was newly diagnosed of having
diabetes mellitus and started on treatment with insulin.
Renal function and liver function tests were within normal limits. Human immunodeficiency virus serology was
negative. Acid fast bacilli were not found in sputum and
sputum culture showed no growth of any pathogenic
organism. Chest radiograph showed elevation of right
dome of diaphragm (Figure 1A). Abdominal ultrasound
revealed hepatomegaly with a large hypoechoic space occupying lesion (88 mm × 91 mm) in right lobe of liver
with splenomegaly. Contrast enhanced computed tomography of abdomen showed hepatomegaly with loculated
hypodense lesion (8.5 cm × 7.4 cm) in the anterior part
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A

B

C

Figure 1 Computed tomography. A: Chest radiograph shows elevation of right hemi-diaphragm; B: Contrast enhanced computed tomography of upper abdomen
shows one loculated hypodense lesion (8.5 cm × 7.4 cm) with irregular inner margin noted in the right lobe of liver (black arrow); C: Multiple small hypodense lesions
with confluences also seen in posterior part of right lobe.

A

B

Figure 2 Identification of bacteria. A: Showing dry wrinkled colonies on 5% sheep blood agar (48 h of incubation at 37%). Inset: colonies in enlarged view; B: Gram
negative oxidase positive bacillus with typical bipolar “safety-pin” appearance on gram stain (black arrow).

difficult to differentiate B. pseudomallei from other gram
negative bacilli. Direct immunofluorescence microscopy
is 98% specific and 70% sensitive compared to culture[7].
Chest radiograph may show elevation of right dome of
diaphragm as in our case. CT scan findings will include
liver abscesses with a “honeycomb” pattern of multiseptate, multiloculated lesions and a “necklace sign” with
multiple peripheral radial loculations contained within the
larger hypodense honeycomb lesions[16]. These findings
were shown in a retrospective study in a small number of
cases of liver abscess with melioidosis.
B. pseudomallei is characteristically resistant to penicillin
other than ureidopenicillins, ampicillin, first- and secondgeneration cephalosporins, gentamicin, tobramycin, streptomycin and macrolides. It is only susceptible to chloramphenicol, tetracyclines, trimethoprim-sulfamethoxazole,
ureidopenicillins, third-generation cephalosporins, carbapenems and amoxicillin-clavulanate[14]. The antibiotic
of choice for melioidosis is ceftazidime (40 mg/kg every
8 h)[17]. Imipenem or intravenous amoxicillin-clavulanate
is the alternative choices[18]. Parenteral antibiotics should
be continued for at least 10-14 d, or until patient is able
to take oral medications. Oral maintenance therapy for at
least 20 wk with amoxicillin-clavulanate (amoxicillin 27
mg/kg per day divided into three doses) or trimethoprim-

WCCR|www.wjgnet.com

sulfamethoxazole (trimethoprim 8 mg/kg per day and
sulfamethoxazole 40 mg/kg per day) should be given in
patients with abscess for complete resolution[14]. Patients
need to be followed up for at least 6 mo after complete
resolution of abscess.
In conclusion, E. coli is the commonest cause of pyogenic liver abscess in India, but B. pseudomallei should
also be kept in mind because of its rising incidence and
misdiagnosis can lead to treatment failure and high mortality rate. Diabetes and immunosuppressed state are the
important risk factors. Prolonged treatment with antibiotic is necessary for complete resolution in B. pseudomallei
liver abscess. Liver abscess in a diabetic not responding
to aminoglycosides and penicillins should be dealt with
rigorous attention or otherwise the outcome will be fatal.

COMMENTS
COMMENTS
Case characteristics

A 29-year-old farmer presented with high grade fever and cough for 3 wk.

Clinical diagnosis

High grade pyrexia, tachycardia, just palpable splenomegaly and tender hepatomegaly.

Differential diagnosis

An infectious etiology common in tropical countries such as pyogenic liver
abscess, malaria, tuberculosis and an immunocompromised state [e.g., human
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immunodeficiency virus (HIV)] have been considered.

Laboratory diagnosis

Mild anemia, neutrophilia, fasting hyperglycemia, raised glycosylated hemoglobin was present whereas sputum for Acid-fast bacilli, HIV serology, blood for
malaria parasite were negative.

5

Imaging diagnosis

Chest X-ray, abdominal ultrasound and abdominal contrast enhanced computed
tomography were done which showed elevated hemidiaphragm on X-ray and
hypodense loculated lesion in right lobe of liver on ultrasound and tomography.

6

Pathological diagnosis

Aspirated pus from the abscess inoculated on 5% sheep blood agar and
McConkey’s agar showed gram-negative, oxidase-positive, motile, aerobic
bacilli with typical bipolar “Safety pin” appearance on gram stain suggestive of Burkholderia pseudomallei (B. Pseudomallei), later confirmed
via automated Vitek-2 compact system and was sensitive to ceftazidime,
piperacillin-tazobactum, meropenem, trimethoprim-sulphmethoxazole and
minocycline.

7
8

Treatment

9

Patient was treated with percutaneous catheter drainage, strict glycemic control
with insulin, intravenous meropenem for 2 wk followed by trimethoprim-sulphmethoxazole for 20 wk which led to resolution of abscess.

10

“Safety Pin” appearance: bipolar staining of B. Pseudomallei on gram stain as
if the organism resembles a “Safety Pin”, “Necklace sign” on computed tomography scan: multiple peripheral radial loculations contained within the larger
hypodense honeycomb lesions of liver abscess.

11

Term explanation

Experiences and lessons

Isolated liver abscess due to B. Pseudomallei can occur specially in immunosuppressed and diabetic patients who need prolonged treatment with antibiotics
for resolution and misdiagnosis may lead to treatment failure and high mortality
rates.

12
13

Peer review

This paper is interesting and it could be accepted pending review.
14
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LIVER DISEASES

Gas-forming liver abscess associated with rapid hemolysis
in a diabetic patient
Miwa Kurasawa, Takashi Nishikido, Junko Koike, Shin-ichi Tominaga, Hiroyuki Tamemoto
the survival rate is very poor compared with those of K.
pneumoniae and E. coli . Therefore, for every case that
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presents with a gas-forming liver abscess, the possibility of CP should be considered, and immediate aspiration of the abscess and Gram staining are important.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver abscess; Gas-forming; Clostridium

perfringens ; Hemolysis; Diabetes

Core tip: Gas-forming liver abscess caused by Clostridium perfringens can result in massive hemolysis and

death within several hours. For survival, urgent surgical
intervention and antibiotic administration are necessary.
Original sources: Kurasawa M, Nishikido T, Koike J,
Tominaga S, Tamemoto H. Gas-forming liver abscess associated
with rapid hemolysis in a diabetic patient. World J Diabetes
2014; 5(2): 224-229 Available from: URL: http://www.wjgnet.com/1948-9358/full/v5/i2/224.htm DOI: http://dx.doi.
org/10.4239/wjd.v5.i2.224

Abstract
We experienced a case of liver abscess due to Clostridium perfringens (CP ) complicated with massive hemo-

lysis and rapid death in an adequately controlled type
2 diabetic patient. The patient died 6 h after his first
visit to the hospital. CP was later detected in a blood
culture. We searched for case reports of CP septicemia
and found 124 cases. Fifty patients survived, and 74
died. Of the 30 patients with liver abscess, only 3 cases
survived following treatment with emergency surgical
drainage. For the early detection of CP infection, detection of Gram-positive rods in the blood or drainage
fluid is important. Spherocytes and ghost cells indicate
intravascular hemolysis. The prognosis is very poor
once massive hemolysis occurs. The major causative
organisms of gas-forming liver abscess in diabetic patients are Klebsiella pneumoniae (K. pneumoniae ) and
Escherichia coli (E. coli ). Although CP is relatively rare,
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INTRODUCTION
Gas-forming infections are an example of a severe type
of infection in diabetic patients. Although life threatening, there still remains time for treatment[1,2]. However,
in rare cases of Clostridium perfringens (CP) infection, the
time remaining for the patient is very limited[3-7]. CP is
an anaerobic Gram-positive rod that is found in the soil
and the human gastrointestinal and urogenital tracts. CP
causes septicemia in cases of food intoxication, woundassociated soft tissue infections, liver abscess, and lung
abscess. CP may cause septicemia without any apparent
wound through bacterial translocation[5-8]. Patients typically have an underlying condition such as diabetes, malignancy, liver cirrhosis, or an immunosuppressive state[4-23].
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In some reports, CP septicemia occurred after an invasive
procedure in the hepatobiliary tract[24-26] or gastrointestinal tract or following gynecological treatment[27,28] or
line insertion[29]. Early diagnosis is difficult because only
nonspecific inflammation and gas formation in the focus
are present. However, once α-toxin triggers hemolysis,
it progresses very rapidly and is followed by acidosis and
renal failure[30,31]. According to the literature, the mortality rate ranges from 70% to 100%[3]. For survival, surgical
removal of the focus, appropriate antibiotics, control of
hemolysis, and supportive care including hemodialysis are
necessary. These treatments should be started before the
blood culture result is returned. For early diagnosis, the
detection of spherocytes and Gram-positive rods in the
blood is important[5,32,33]. We experienced a case of liver
abscess in an adequately controlled diabetic patient without any triggering event. The patient died within hours
following massive hemolysis and cardiac arrest. Although
the majority of gas-forming infections in diabetics are
caused by Escherichia coli (E. coli) and Klebsiella pneumoniae (K.
pneumoniae)[34], the possibility of CP infection should be
considered.

Table 1 Serial laboratory results for a patient with liver
abscess and massive hemolysis caused by Clostridium

perfringens
Parameter

Admission On CPR

White blood count (× 109/L)
Red blood count (× 109/L)
Hemoglobin (g/L)
Hematocrit (%)
Platelet (× 109/L)
Total bilirubin (mg/dL)
Aspartate aminotransferase (IU/L)
Alanine aminotransferase (IU/L)
Alkaline phosphatase (IU/L)
γ-glutamyl transpeptidase (IU/L)
Lactate dehydrogenase (IU/L)
Creatine phosphokinase (IU/L)
Urea (mg/dL)
Creatinine (mg/dL)
Sodium (mEq/L)
Potassium (mEq/L)
Chloride (mEq/L)
C-reactive protein (mg/dL)
International normalized ratio
APTT (s)
Glucose (mg/dL)

24.8
4980
135
40.7
243
6.4
140
102
178
25
373
220
24.2
1.33
134
4.6
95
23.2
1.05
38
226

Reference
range

26.0
3.5 to 9.7
1280
4380 to 5770
81
136 to 183
10.8
40.4 to 51.9
118.8
140 to 379
6.96
0.2 to 1.0
261
8 to 38
297
4 to 44
469
104 to 338
6
18 to 66
6203
106 to 211
438
104 to 338
30.5
8 to 20
1.12 0.63 to 1.03
128
137 to 147
11.8
3.5 to 5.0
84
98 to 108
16.0
< 0.30
19.4
0.9 to 1.1
122.9
25 to 40
129

CASE REPORT

APTT: Activated partial thromboplastin time.

The patient was a 65-year-old Brazilian of Japanese
origin. He had a 3-day history of fever, appetite loss,
nausea, and upper abdominal pain. The patient had type
2 diabetes treated with an oral hypoglycemic agent. He
also had hypertension and dyslipidemia. He had a history
of coronary stenting but no history of liver cirrhosis or
malignancy. On physical examination, consciousness was
clear, his blood pressure was 157/90 mmHg, and hyperventilation and coldness of the limbs were noted. Slight
scleral jaundice and slight tenderness of the abdomen
were noted. Laboratory examinations indicated mild liver
dysfunction and elevation of serum bilirubin, C-reactive
protein, and the white blood cell count (Table 1). At this
time, the serum did not show any sign of intravascular
hemolysis (Figure 1A). CT of the abdomen revealed
a liver abscess 4 cm in diameter with gas formation in
the right lobe (Figure 1C). A blood culture sample was
taken, and ceftriaxone injection was started immediately.
The patient briefly returned to his dormitory to prepare
for admission and was found unconscious by a fellow
worker. He was transferred to the hospital, and CPR was
performed in vain. The serum color at this time point
revealed strong hemolysis (Figure 1B). He died 6 h after
his first visit to the hospital. The remarkably high levels
of serum potassium (11.8 mEq/L) and lactate dehydrogenase (LDH) (6203 IU/L) during CPR suggested massive intravascular hemolysis. CP was later detected in the
blood culture. Autopsy was refused, and we were unable
to determine whether he had an occult malignancy.
Recently, van Bunderen et al[3] reported 40 cases of
CP septicemia and hemolysis between 1990 and 2010.
In total, 80% of the patients had died; among the 11
cases with liver abscess, 10 (90.9%) had died. These 10
cases included two cases of microabscess. In one case,

the focus of infection was removed, and the patient survived. On the other hand, Fujita et al[35] studied patients
with systemic inflammatory response syndrome (SIRS)
with CP-positive blood cultures and reported that 5 of
18 cases had died (27.8%). Yang et al[36] reported the
prognosis of CP septicemia in a tertiary care hospital.
They found 93 cases over 10 years, and the 30-d mortality rate was 26.9%. Therefore, the mortality rate of CP
septicemia differs considerably. We hypothesized that the
complication of liver abscess decreases the survival rate.
We searched PubMed for papers published since 2010
and the database of the Japan Medical Abstract Society
since 1994 with the keywords “Clostridium perfringens”
and “septicemia”. We found 20 cases from PubMed and
104 cases from Japan, including our case[4-33,35,37-39]. Fifty
patients survived, and 74 (59.7%) died.
Several possible triggers of septicemia were found,
including transarterial embolization of the hepatoma[24,25],
laparoscopic cholecystectomy[26], amniocentesis[27], abortion[28], and intravenous line insertion [29]. Among the
30 cases with liver abscess, 27 (90%) died. Six cases
underwent drainage or laparotomy, and three cases survived[8,30,38]. Among the cases with liver abscess, 23 were
male and 7 were female; the average patient age was 67.2
years old, and 11 patients had diabetes. The median time
from the first visit to death was only 6 h. Of the 74 deceased patients, 45 were male, 21 were female, and 8 were
not described; the average age was 64.4 years old. Malignancy was the frequent underlying disease. Twenty-one
cases had a history of cancer in the liver, stomach, colon,
rectum, gall bladder, biliary duct, lung, pancreas, breast,
prostate gland, or uterus. Ten cases had a history of leukemia, lymphoma, or multiple myeloma. One patient had
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B

C

Figure 1 The serum color before and after massive hemolysis and computed tomography imaging results. A:
Patient serum color on admission showed no sign of hemolysis
(white arrow); B: The dark red color of serum taken during
CPR indicated massive hemolysis (black arrow); C: Computed
tomography of the abdomen revealed a 4 cm × 2 cm abscess
with gas formation in the right lobe (white arrow).

a brain tumor. In total, 30 cases (45.5%) had a history
of at least one malignancy. Eighteen cases had diabetes.
Four cases had liver cirrhosis. The median time from
the first visit to death was 6 h. Only 12 cases (16%) had
undergone emergency surgery or drainage. Two patients
received hemoperfusion using a polymyxin B-immobilized
fiber column (PMX-F), which is used for endotoxin
removal in Japan and Italy[40-43]. Of the 50 surviving patients, 16 were male, 19 were female, and 15 were not described. Females were significantly more prevalent among
the survivors, according to a chi-squared test (P < 0.05).
Three cases involved children younger than 2 years old.
The average age, excluding these small children, was 58.1
years. The age difference between the deceased and surviving cases was not significant (P = 0.06), according to a
two-sided t test. Six cases had leukemia, and 4 cases had
cancer or sarcoma in the breast, uterus, or colon. Six cases had diabetes. Twenty (40%) cases underwent surgical
removal or drainage of the focus. A significantly greater
number of patients who underwent surgical debridement
or drainage were among the surviving cases compared
with the deceased cases, according to a chi-squared test
(P < 0.01). PMX-F was used to treat 5 patients who survived. Among the surviving cases, steroid pulse therapy
was performed in three cases and hyperbaric oxygen
therapy was used in two.

initial presentation. Thirty-two of the patients died, and
the median time from admission to death was only 8 h. We
searched new cases of CP septicemia. We found 124 cases,
and the death rate was 59.7%. However, in cases with
liver abscess, the death rate reached 90%, and the median
time from visit to death was only 6 h. Rapid hemolysis
caused by α-toxin is an important complication that makes
rescue difficult. The α-toxin of CP has two domains plus
one loop in between. The N-terminal domain has phospholipase activity, and the C-terminal domain is hydrophobic and inserts into the cell membrane[44]. The loop
between the N- and C-terminal domains contains a GM1
ganglioside-binding motif and specifically binds GM1a. In
addition to disrupting membrane phospholipids through
phospholipase activity, α-toxin binding to GM1a triggers specific signaling events. The activation of a tyrosine
kinase A (TrkA)[45] and the subsequent signaling cascade
results in the release of tumor necrosis factor-α (TNF-α).
The catastrophic events induced by α-toxin may in part be
mediated by TNF-α signaling. The hemolysis of erythrocytes by α-toxin is reported to depend on Ca2+ uptake[46].
The key for patient rescue is how fast the appropriate treatments are started. At the moment of suspicion
of CP septicemia, aggressive early management is warranted, including timely debridement or drainage of the
focus, initiation of appropriate antibiotics without delay,
and support of circulation with a multi-disciplinary team
approach. For the early diagnosis of CP infection, Gram
staining of the blood or drainage sample is important
because CP is a Gram-positive rod, whereas K. pneumoniae
and E. coli are Gram negative. The early signs of hemolysis are elevated LDH, total or indirect bilirubin, and potassium. Spherocytes or ghost cells may be found in the
blood film. A red color of the serum or hemoglobinuria
may be observed after substantial hemolysis.
Shah et al[47] reported 25 cases of CP septicemia in a
tertiary-care hospital from 1995 to 2003 and classified
antibiotics into two categories. The antibiotics classified
as “appropriate” for Clostridium were penicillin G, clinda-

DISCUSSION
Although our case did not show anemia at ﬁrst presentation and the size of liver abscess was only 4 cm, he
developed massive fatal hemolysis within hours, despite
prompt treatment with the appropriate antibiotics. Therefore, CP septicemia should be considered in diabetic
patients with fever and gas-forming lesions before any
signs of hemolysis develop. van Bunderen et al[3] reported
40 cases of septicemia caused by CP during 1990-2010.
Over half of the patients presented elevated bilirubin
and LDH as well as anemia, suggesting hemolysis at the
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1998 to 2001; 79% of them were caused by CP, and the
overall mortality was 29%. Younger age and gastrointestinal/hepatobiliary tract disease were associated with
mortality. However, considering the very high mortality
rate associated with liver abscess, excluding CP infection
is important.
In summary, CP septicemia is a rare but well-known
cause of massive intravascular hemolysis. Diabetic patients with fever and gas-forming lesions should always
be suspected of having CP septicemia.

mycin, cefoxitin, metronidazole, ampicillin/sulbactam,
piperacillin/tazobactam, and imipenem/cilastatin; other
antibiotics were classified as “insufficient”. Patients
treated with “insufficient” antibiotics had a significantly
higher 2-d mortality rate (75%) compared with patients
treated with “appropriate” antibiotics (12.5%). Clindamycin, metronidazole, and rifampicin have been shown to
be effective methods to reduce the release of α-toxin[48].
However, penicillin and cephalosporin do not have such
activity. Oda et al[49] have reported that erythromycin pretreatment reduces the release of TNF-α from activated
neutrophils and suppresses hemolysis.
Because α-toxin has enzymatic activity, methods to
neutralize or eliminate this toxin are needed. Unfortunately, we were unable to find any established method
of doing so. PMX-F is used in septic shock treatment.
PMX-F binds endotoxin, monocytes, activated neutrophils, and anandamide, decreasing inflammatory cytokines and other mediators. A review by Cruz et al[40] analyzed 987 patients treated with PMX-F and 447 patients
treated with conventional medical therapies. PMX-F
increased the mean arterial pressure by 19 mmHg while
reducing the dopamine/dobutamine dose by 1.8 μg/kg
per min. PMX-F therapy was associated with a significantly lower mortality risk (RR = 0.53; 95%CI: 0.43-0.65).
However, the number of reported cases is currently too
small to discuss the effectiveness of PMX-F in the treatment of CP septicemia. Ochi et al[46] reported that flunarizine, a T-type Ca2+ channel blocker and tetrandrine, an Land T-type Ca2+ channel blocker, inhibited hemolysis by
[50]
α-toxin. Nagahama et al reported that the C-terminal
recombinant peptide of α-toxin was effective as a vaccine
to protect against hemolysis in an animal experiment.
Empirical antibiotic therapy should be started before
the culture results are returned. The major causative organisms of gas-forming liver abscesses are K. pneumoniae
and E. coli[1,2,34]. These organisms can also cause fatal
infections, and endophthalmitis or meningitis may occur[51], but the mortality rate is not as high as that of CP.
A review of 46 cases reported death in K. pneumoniae liver
abscess for 11 of 43 (25.6%) patients[51]. According to a
report from China, 95% of the patients with liver abscess
were eventually cured if treated radically[34]. Fortunately,
CP septicemia is rare. Kasai et al[52] reported that among
cases of severe infection in diabetic patients in Japan, 119
cases presented with a gas-forming abscess, and only 8
cases were positive for Clostridium. Kurai et al[53] reported
that among 5011 blood samples that were positive for
any bacteria, only 41 were positive for Clostridium. Of the
41 samples, 16 were confirmed as septicemia, and 9 of
the 16 were positive for CP. According to a report from
Canada, the incidence of CP septicemia in the community is 0.7 in 100000 per year[54]. Additionally, in hospitalbased studies, CP septicemia is very rare. Zahar reported
45 cases of anaerobic bacteremia among 7989 positive
blood cultures in a cancer center during 1993-1998[55];
seven of them were CP septicemia. Woo et al[53] reported
38 cases of Clostridium septicemia in a large hospital from
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Case characteristics

A 65-year-old male with treated diabetes presented with fever and upper abdominal pain.

Clinical diagnosis

Hypertension, hyperventilation, coldness of limbs, scleral jaundice, and tenderness of the abdomen were noted.

Differential diagnosis

Obstructive jaundice complicated with biliary infection and liver abscess.

Laboratory findings

White blood cell 24.8 × 109/L, hemoglobin 135 g/L, total bilirubin 6.4 mg/dL,
aspartate aminotransferase 140 IU/L, alanine aminotransferase 178 IU/L, creatinine 1.33 mg/dL, C-reactive protein 23.2 mg/dL, and glucose 226 mg/dL.

Imaging diagnosis

Computed tomography imaging showed a gas-forming mass (4 cm × 2 cm) in
the right lobe of the liver.

Pathological diagnosis

Autopsy was not allowed, and blood culture revealed infection by Clostridium
perfringens.

Treatment

Injection of ceftriaxone was started immediately.

Related reports

The reported mortality rate of Clostridium perfringens septicemia varies widely
from 26.9% to 80%; however, 90% of patients with liver abscess have been
reported to die.

Term explanation

Polymyxin B-immobilized fiber column (PMX-F) is hemoperfusion with a polymyxin B-immobilized fiber column used to remove endotoxin in cases of septic
shock.

Experiences and lessons

Although rare, fatal liver abscess patients should be under close observation,
and the possibility of Clostridium perfringens infection should be considered
upon the slightest sign of hemolysis.

Peer review

This is a well written manuscript in which the author gave detailed description of
death report associated with CP infection.
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LIVER DISEASES

Successful treatment of liver abscess secondary to foreign
body penetration of the alimentary tract: A case report and
literature review
Lee-Won Chong, Cheuk-Kwan Sun, Chin-Chu Wu, Cheuk-Kay Sun
foreign body embedded in the posterior wall of gastric
antrum with regional phlegmon over the lesser sac and
adhesion to the pancreatic body without notable vascular injury, and a hepatic abscess seven cm in diameter
over the left liver lobe. Endoscopic removal of the foreign body was successfully performed without complication. The liver abscess was treated with parenteral
antibiotics without drainage. The patient’s recovery was
uneventful. Abdominal ultrasonography demonstrated
complete resolution of the hepatic abscess six months
after discharge. Relevant literature from the PubMed
database was reviewed and the clinical presentations,
diagnostic modalities, treatment strategies and outcomes of 88 reported cases were analyzed. The results
showed that only 6 patients received conservative
treatment with parenteral antibiotics, while the majority underwent either image-guided abscess drainage
or laparotomy. Patients receiving abscess drainage via
laparotomy had a significantly shorter length of hospitalization compared with those undergoing imageguided drainage. There was no significant difference in
age between those who survived and those who died,
however, the latter presented to hospitals in a more
critical condition than the former. The overall mortality
rate was 7.95%.
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Abstract

Key words: Hepatic abscess; Foreign body; Endoscopy;
Laparotomy; Drainage

Hepatic abscess caused by foreign body penetration of
the alimentary tract is rare. We report a case of gastric
antrum penetration due to a toothpick complicated by
liver abscess formation. A 41-year-old man was admitted to our hospital with the chief complaint of upper
abdominal pain for 2 mo. Esophagogastroduodenoscopy performed at a local clinic revealed a toothpick
penetrating the gastric antrum. Computed tomography
(CT) of the abdomen at our hospital revealed a gastric

Core tip: Hepatic abscess caused by foreign body penetration of the alimentary tract is rare and most cases
are treated surgically. We demonstrate the successful conservative treatment of a patient by combining
endoscopic removal of the foreign body and broadspectrum antibiotic coverage. A review of the literature
highlighted the importance of ruling out the possibility
of foreign body penetration of the alimentary tract in
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nal function, liver enzymes, amylase, lipase, and alphafetoprotein, were all within normal limits. Blood culture
yielded no bacterial growth. Chest and abdominal radiographs were unremarkable. Computed tomography (CT)
of the abdomen revealed a hyperdense, linear foreign
body within the gastric antrum with transgastric penetration through the posterior wall of the antrum and close
contact with the pancreatic body (Figure 1). Significant
edematous wall thickening of the gastric antrum and
lower body with regional phlegmon over the lesser sac
extending to the porta hepatis was also found. There
was no apparent vascular injury. In addition, a 7-cm
hypodense mass was found in the left liver lobe (Figure
2). The initial diagnosis was hepatic abscess complicating foreign body penetration of the gastric antrum. The
foreign body, a 7-cm wooden toothpick, was successfully removed endoscopically using a pair of grasping
forceps (FG-44NR-1, Olympus, Tokyo, Japan) (Figure
3) without notable complications. His upper abdominal
pain subsided dramatically after the foreign body was
removed. A parenteral proton pump inhibitor was prescribed for the small gastric ulcer resulting from removal
of the foreign body. Percutaneous drainage of the liver
abscess was not performed due to the absence of liquefaction. Intravenous antibiotics including ceftriaxone 2
g/d and metronidazole 500 mg every eight hours were
administered. The patient was discharged after 10 d of
parenteral antibiotic treatment. He remained symptomfree and treated with an oral antibiotic (levofloxacin 500
mg/d) for a further two weeks during follow-up at the
outpatient clinic until C-reactive protein decreased to the
normal limits. After discharge, the patient underwent serial abdominal ultrasonographic examinations every two
weeks for one month and then monthly to confirm resolution of the liver abscess. Complete resolution of the
hepatic abscess was noted six months after discharge.

patients with liver abscesses and no identifiable underlying condition, particularly those refractory to conventional treatment. Appropriate diagnostic strategies,
including imaging studies and surgical exploration, may
be indicated for early diagnosis and timely treatment of
this potentially lethal condition.
Original sources: Chong LW, Sun CK, Wu CC, Sun CK. Successful treatment of liver abscess secondary to foreign body penetration of the alimentary tract: A case report and literature review.
World J Gastroenterol 2014; 20(13): 3703-3711 Available from:
URL: http://www.wjgnet.com/1007-9327/full/v20/i13/3703.htm
DOI: http://dx.doi.org/10.3748/wjg.v20.i13.3703

INTRODUCTION
Accidental ingestion of foreign bodies is not uncommon and about 80%-90% of ingested foreign bodies
pass through the gut uneventfully within 1 wk[1]. In fact,
less than 1% of patients who ingested a foreign body
developed complications such as perforation or penetration of the gastrointestinal tract[2]. The development of a
hepatic abscess secondary to a foreign body penetrating
the gastrointestinal tract is even more unusual. We report
a case of liver abscess induced by an ingested foreign
body which penetrated the gastric antrum. The abscess
was successfully treated by endoscopic retrieval of the
foreign body and broad-spectrum antibiotic coverage. We
performed a search of relevant English literature in the
PubMed database, reviewed the cases reported, and analyzed the data. Crucial information regarding this disease
entity was then collected, reviewed, and summarized in
this study.

CASE REPORT
A 41-year-old man with no previous history of medical
illness presented to our outpatient clinic with intermittent upper abdominal pain and acid regurgitation for
two months. The patient did not experience nausea,
vomiting, melena, passage of bloody stool or change in
bowel habit. However, he recalled that fever occurred
when the abdominal pain first started. Although he
denied foreign body ingestion, esophagogastroduodenoscopy performed at a local clinic revealed a toothpick
penetrating the posterior wall of the gastric antrum.
He was then referred to our emergency department for
further treatment. On arrival at the emergency department, his vital signs were stable with a body temperature
of 36.9 ℃, pulse rate of 95 breaths/min, respiratory
rate of 16 breaths/min, and blood pressure of 140/71
mmHg. Physical examination was essentially normal
except for mild epigastric tenderness. Laboratory studies showed a white blood cell count of 14600/mm3 with
66.4% neutrophils, a hemoglobin level of 13.4 mg/dL,
and a C-reactive protein concentration of 0.535 mg/dL.
Serum biochemical analyses including glucose level, re-

WCCR|www.wjgnet.com

DISCUSSION
Review of literature
We searched the PubMed database for relevant English
literature from 1955 to 2013 using the key words “liver
abscess”, “hepatic abscess”, and “foreign body”. The
clinical presentations, diagnostic modalities, treatment
strategies and outcomes of the reported cases were
reviewed and analyzed. All statistical analyses were performed using commercially available software (SPSS,
version 15.0 for Windows). Data were expressed as mean
± SD. The Student t test was used for comparison of
two different sets of continuous values. Differences were
considered statistically significant when P < 0.05.
Background review
The first case of hepatic abscess secondary to gastrointestinal tract perforation caused by a foreign body was
reported by Lambert in 1898[3]. Since then, migrated
foreign bodies, albeit uncommon, have been increasingly
recognized as a potential cause of failure in the treatment

1228

February 8, 2015|Second Edition|

Chong LW et al . Penetrating gastrointestinal foreign body-induced hepatic abscess

A

A

B

B

Figure 1 Imaging studies with contrast-enhanced computed tomography
scan. A: A hyperdense linear foreign body embedded in the posterior wall of
the antrum with transgastric penetration and attachment to the upper pancreatic
border (arrow); B: Sagittal multiplanar reformation image demonstrating close
contact of the foreign body to the pancreas without evidence of vascular injury
(arrow).

Figure 3 Endoscopic retrieval of the foreign body penetrating the stomach. A: Removal of the toothpick penetrating the posterior wall of the gastric
antrum by a pair of grasping forceps; B: The foreign body removed: a 7-cm long
wooden toothpick with two sharp ends.

abdominal pain (77.3%) and fever (58%) were the most
common, followed by vomiting (19.3%) and nausea
(13.6%). The frequencies of clinical manifestations in this
study were consistent with those of a previous study[65].
However, weight loss, which was considered a feature of
the systemic response to an ongoing infection such as
abscess formation, was not apparent in the present study.
Moreover, the value of a history of foreign body ingestion as a guide for diagnosis was disappointing as only 5%
of patients reported a positive history[4]. In addition, our
patient did not recall any episode of foreign body ingestion even after the diagnosis was made.
Foreign bodies
Of the foreign bodies reported, the frequency of occurrence in decreasing order was fish bone (33%), toothpick
(27.3%), chicken bone (12.5%), and needle (9.1%), while
other objects including clothespin[75], toothbrush[38,40],
rosemary twig[36], pacemaker[34], rabbit bone[70], pen[59],
lobster shell[77], metal wire[43], and dental plate[67] have also
been sporadically documented. Similar findings were observed in a previous study[4]. The literature review in the
present study demonstrated that the size of the foreign
bodies ranged from as small as 1 cm (fish bone)[72] to over
19 cm (toothbrush)[38].

Figure 2 Liver abscess demonstrated in imaging study. Contrast-enhanced
computed tomography scan showing a 7-cm hypodense mass in the lateral
segment of the left hepatic lobe (outlined by arrows).

of hepatic abscesses[4].
Demography and clinical manifestations
In the present study, a total of 79 journal articles were
identified with 88 patients reviewed[4-82], including 64
(73%) males and 24 (27%) females. The mean age of the
patients was 50.4 ± 18.6 years (ranging from 11 mo to
86 years). Although the signs and symptoms of hepatic
abscesses resulting from gastrointestinal perforation by
foreign bodies were often subtle and non-specific[65],
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Site of perforation, location and size of liver abscess
The review of available literature showed that the stom-
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CT, on the other hand, is the preferred imaging study
for diagnosis due to its high resolution and accuracy in
the identification of foreign bodies[44]. It is also useful in
evaluating the depth and complication of the penetration.
Indeed, the literature review in the present study showed
that although there is no unanimous gold standard for
the diagnosis of small-sized foreign bodies that have penetrated the alimentary tract, CT was the most commonly
used diagnostic tool (60.2%). However, the accuracy of
CT is limited by the lack of observer awareness. A high
index of suspicion must be maintained for the correct
diagnosis. It is also noteworthy that diagnosis was established only via laparotomy in up to 14.8% of all reported
patients whose recovery was uneventful. Therefore, timely surgical exploration is recommended for patients with
diagnostic uncertainties. Endoscopy may aid in diagnosis
when it is performed at an early stage, before complete
migration of the foreign body and mucosal healing[51]. In
our patient, a toothpick penetrating the gastric antrum
was disclosed by esophagogastroduodenoscopy as his
initial presentations were upper abdominal pain and acid
regurgitation. CT later revealed a 7-cm left hepatic lobe
abscess.
Hepatic abscesses may result from hematogenous dissemination of pathogens via either the portal venous system from the gastrointestinal tract or the hepatic artery
from sepsis, ascending cholangitis, or local spread of infection. Development of the hepatic abscess in our case
was probably caused by the spread of phlegmon along
the lesser sac. The clinical manifestations of hepatic abscess secondary to foreign body perforation vary and are
usually subtle. In our case, classic symptoms of pyogenic
hepatic abscess such as high fever and severe abdominal pain were absent. Adhesions from slow progressive
inflammatory or fibrotic reactions (Figure 1) may have
prevented free intra-peritoneal spillage of gastrointestinal
contents and the resulting full-blown peritonitis which
usually presents with high fever and severe abdominal
pain. In the current study, the lack of significant differences in demographic, clinical manifestations, and pathogens between the survivors and the patients who died,
except for the correct diagnosis in the former, highlighted
the importance of timely diagnosis of this condition.

Table 1 Diagnostic tools adopted for the diagnosis of foreign
body penetration of the alimentary tract from the literature
review
Diagnostic tools
Computed tomography
Ultrasonography
Radiographs
Laparotomy
Autopsy
Esophagogastroduodenoscopy
Colonoscopy
Endoscopic ultrasonography

n (%)
53 (60.20)
21 (23.90)
14 (15.90)
13 (14.80)
7 (7.95)
4 (4.55)
3 (3.41)
1 (1.14)

ach was the most common site of perforation (40.9%),
followed by the duodenum (20.5%) and colon (11.4%).
These results are similar to those of a previous study
which reported that the stomach and duodenum were
the most common sites of foreign body-induced perforation[65]. With regard to the location of the hepatic abscess,
the left lobe was most commonly affected (65.9%), followed by the right lobe (29.5%), and bilobar involvement
(4.5%). The size of the liver abscesses ranged from 2 to
16 cm (mean, 6.82 ± 3.09 cm). In contrast to cryptogenic
hepatic abscesses which often affect the right liver lobe, a
predominance of left lobe involvement was noted in liver
abscesses induced by foreign body penetration[4]. Furthermore, liver abscess secondary to foreign body penetration
of the gastrointestinal tract should be ruled out when
encountering a lesion without an identifiable underlying
condition combined with treatment failure[4].
Establishment of diagnosis
Diagnosis was made by CT in the majority of patients
(53/88, 60.2%), followed by ultrasonography (21/88,
23.9%), radiographs (14/88, 15.9%), and laparotomy
(13/88, 14.8%). Combined diagnostic modalities were
also adopted, including the combination of ultrasonography and CT (13/88, 14.8%), radiographs and CT (3/88,
3.4%) as well as the combination of radiographs, ultrasonography and CT (6/88, 6.8%). Initial diagnosis was not
established in two patients who presented to hospitals
with persistent symptoms during their second visit when
correct diagnoses were made [49,63]. Diagnosis was not
established in seven cases until autopsy[13,20,22,26,27,71]. The
frequencies of use of different diagnostic modalities are
summarized in Table 1.
The choice of diagnostic modality depends on the
nature and size of the ingested object. For instance, although plain abdominal radiography is usually the initial
screening imaging study of choice for patients with a
complaint of abdominal pain, the ingested foreign body
is usually not identified on plain radiography unless it is
radiopaque. On the other hand, a metallic object is easily
detected by plain radiography, despite poor definition of
the exact location. In such cases, abdominal ultrasonography may be a convenient and radiation-free screening tool
for identifying the abscess and possibly the foreign body.
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Pathogens
With regard to the identification of pathogens, a review
of the relevant literature showed a single bacterial strain
in the majority of cases (54.5%) with an incidence of
two bacterial flora and multi-flora (i.e., three or more)
being 18.2% and 12.7%, respectively. Negative culture
results were noted in 14.5% of all reported cases, whereas
bacterial culture was positive in only one of six (16.7%)
patients in the literature with undrainable abscesses. Of
all the identified pathogens, the most commonly isolated
was Streptococcus species (72.3%), followed by Escherichia coli
(17%) and Klebsiella pneumoniae (10.6%) (Table 2). One patient with identified candidal infection was found to have
received a local steroid injection for long-standing lumbar
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Table 2 Prevalence of bacterial flora identified in patients
with foreign body penetration of the alimentary tract with
liver abscess formation

Table 4 Management strategies for liver abscesses caused by
foreign body penetration of the alimentary tract in the 88
reported patients

Bacterial flora

Procedures

Streptococcus sp.
Escherichia coli
Klebsiella pneumoniae
Gram (+) cocci
Bacteroids sp.
Eikenella corrodens
Enterobacter cloacae
Mixed anaerobes
Staphylococcus aureus
Anaerobic Gram (+) cocci
Candida sp.
Enterococcus sp.
Gram (+) bacilli
Gram (-) bacilli
Proteus sp.

Prevalence

No. of patients

72.30%
17.00%
10.60%
6.38%
4.26%
4.26%
4.26%
4.26%
4.26%
2.13%
2.13%
2.13%
2.13%
2.13%
2.13%

34
8
5
3
2
2
2
2
2
1
1
1
1
1
1

Drainage via laparotomy
Image guided drainage
Hepatectomy
Laparotomy
Laparoscopy
Autopsy
Antibiotics alone
Laparoscopic drainage
Not mentioned

n (%)

Surgery
Laparotomy
Laparoscopy
Endoscopic intervention
Esophagogastroduodenoscopy
Colonoscopy
Sigmoidoscopy
Single balloon enteroscopy
Autopsy
Foreign body not removed
Spontaneous passage
Not mentioned
Percutaneous interventional radiological approach
Ultrasound guided fluoroscopy

62 (70.50)
54 (61.40)
8 (9.10)
10 (11.36)
4 (4.55)
4 (4.55)
1 (1.14)
1 (1.14)
7 (7.95)
3 (3.41)
2 (2.27)
2 (2.27)
1 (1.14)
1 (1.14)

and leg pain. An immunocompromised status due to prolonged steroid use, therefore, may have contributed to the
infection. As Streptococcus species, Escherichia coli and Klebsiella
pneumoniae were the most commonly identified pathogens,
empirical antibiotic therapy with ampicillin/sulbactam or
second-generation cephalosporins (e.g., cefoxitin) may be
included in the initial treatment regimen.
Treatment strategy and hospital course
The recommended treatment protocol for this clinical
entity comprises removal of the foreign body and drainage of the hepatic abscess. In cases of hepatic abscesses
related to foreign body migration, the overall rate of cure
without foreign body removal is low (9.5%)[4]. Therefore,
removal of the foreign body is critical for resolving the
abscess and closure of the fistulous tract. Strategies for
the removal of a foreign body penetrating the gastrointestinal tract include laparotomy as well as laparoscopic,
endoscopic, or percutaneous interventional radiological
approaches[23,31,51,62,63]. The literature review showed that
the foreign bodies were removed by surgery (laparotomy
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43 (48.86)
18 (20.45)
8 (9.10)
6 (6.82)
2 (2.27)
7 (7.95)
6 (6.82)
5 (5.68)
1 (1.14)

or laparoscopic approach) in 62 (70.5%) patients, and
by endoscopy in 10 (11.4%) patients. Other approaches
included percutaneous radiological intervention[62] (n = 1,
1.1%) and ultrasound-guided fluoroscopy[29] (n = 1, 1.1%).
The foreign bodies were allowed to remain in place in
three (3.4%) patients[17,53,80], whereas spontaneous passage was noted in two (2.3%) cases[10,46] (Table 3). On the
other hand, liver abscesses were treated by drainage via
laparotomy in the majority of patients (n = 43, 48.9%),
followed by image-guided drainage (n = 18, 20.5%),
hepatectomy (n = 8, 9.1%), and laparoscopic drainage (n
= 5, 5.7%). Six (6.8%) patients received only antibiotic
treatment[17,34,51,53,69,81] (Table 4).
The mean length of hospitalization in the documented cases was 17.5 ± 17.3 d (ranging from 2 h to 64
d). The hospital stay was significantly shorter for patients
receiving laparotomy (13.2 ± 4.6 d), compared with those
undergoing abscess drainage under either CT- (47 ± 24 d)
or echo-guidance (29.8 ± 22.2 d) (P < 0.05). Moreover,
the hospitalization in patients receiving image-guided
drainage was longer than those receiving only antibiotic
treatment (11 ± 4.2 d), although the difference did not
reach statistical significance (P = 0.1961). One possible
explanation for this finding is that the drainage group
generally had severe disease and a more complicated
clinical course with larger abscesses and liquefaction
compared with the antibiotics-only group. No statistically
significant difference in the length of hospitalization between the open drainage and antibiotics-only groups was
observed (P = 0.5489).
Although there is no established guideline regarding the choice of treatment strategy for this rare disease
entity, the current study showed that abscess drainage
via laparotomy in suitable candidates may shorten the
length of hospital stay compared with those receiving
image-guided drainage. On the other hand, the choice of
conservative treatment with parenteral antibiotics may
be a therapeutic option for patients with liver abscesses
without evidence of liquefaction. Indeed, a liver abscess
up to 7 cm was resolved after antibiotic treatment in our
patient. Although the literature review in the present
study showed no bacterial resistance in this clinical setting, broad-spectrum antibiotics (e.g., carbapenems) may
be included in the empirical treatment regimen against
drug-resistant organisms.

Table 3 Procedures for foreign body removal in 88 reported
patients
Procedures

n (%)
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Most patients previously reported to have hepatic
foreign bodies were treated with laparotomy which is effective, but invasive[65]. On the other hand, although endoscopy can be performed via the gastrointestinal tract,
this procedure can be technically demanding[31,51]. In our
case, as most of the toothpick was within the stomach
and apparent intra-peritoneal free air or vascular injury
was absent, endoscopic removal was the preferred treatment strategy. This was performed successfully without
complication. Treatment of hepatic abscess includes
drainage and antibiotic therapy. As liquefaction of the
hepatic abscess was not evident in our case, conservative
treatment rather than drainage was chosen. Unlike other
reported cases of hepatic abscesses secondary to foreign
body penetration with delayed diagnosis and complicated
clinical courses[4,20,33], our patient recovered uneventfully
and was discharged after 10 d of antibiotic treatment.
Possible reasons for the non-complicated clinical course
may be the relatively small perforation without gross
intra-peritoneal spillage of gastrointestinal contents, effective antibiotic treatment against relatively less virulent
bacterial flora of the upper compared with those of the
lower gastrointestinal tract, and prompt removal of the
foreign body before its complete migration which may
have caused further damage to the surrounding structures
such as the pancreatic ductal system and vasculature.

surgical exploration, may be indicated for early diagnosis
and timely treatment of this potentially lethal condition.

Prognosis
All patients with a diagnosis established during hospitalization eventually recovered regardless of the treatment
strategy chosen. On the other hand, seven (four males
and three females) died due to the originally undetected
condition that was evident only after autopsy[13,20,22,26,27,71],
giving an overall mortality rate of 7.95% (7/88). The
major cause of death was septic shock. The age of the
patients who died ranged from 43 to 86 years (mean 56.1
± 15.8 years). There was no significant difference in age
between the expired patients and the survivors (mean
50.4 ± 18.5 years; range 1-80 years). The overall survival
rate of patients with timely diagnosis was 100% (81/81),
whereas the mortality rate of those without definite diagnosis until autopsy was also 100% (7/7).
In summary, we report an unusual case of hepatic abscess caused by toothpick penetration of the gastric antrum. Although most cases of foreign body penetration
of the gastrointestinal tract complicated by liver abscess
are treated surgically, we demonstrated that a conservative
management strategy combining endoscopic removal of
the foreign body and broad-spectrum antibiotic coverage
may be a feasible therapeutic option. Abscess drainage in
suitable cases and identification of causative organisms
are also necessary for successful conservative treatment.
A review of the literature highlighted the importance
of ruling out the possibility of foreign body-induced
penetration of the alimentary tract in patients with liver
abscesses and no identifiable underlying condition, particularly those refractory to conventional treatment. Appropriate diagnostic strategies, including imaging studies and

Treatment
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Case characteristics

A 41-year-old man with no previous history of medical illness presented with
intermittent upper abdominal pain for 2 mo.

Clinical diagnosis

Physical examination demonstrated mild epigastric tenderness on palpation.

Differential diagnosis

The presence of pyogenic abscess may be assessed using abdominal sonography, whereas peptic ulcer disease and reflux esophagitis may be ruled out by
esophagogastroduodenoscopy.

Laboratory diagnosis

Not only did a hematological study show no remarkable anemia, leukocytosis
or left-shift (i.e., hemoglobin concentration: 13.4 mg/dL; white blood cell count:
14600/mm3; neutrophils: 66.4%), but serum biochemical analyses also demonstrated no notable findings in C-reactive protein concentration (0.535 mg/dL),
renal function, liver enzymes as well as levels of glucose, amylase, lipase, and
alpha-fetoprotein.

Imaging diagnosis

Although chest and abdominal radiographs were unremarkable, computed
tomography of the abdomen revealed a hyperdense, linear foreign body within
the gastric antrum with transgastric penetration through the posterior wall of
the antrum and close contact with the pancreatic body as well as a 7-cm hypodense mass in the left liver lobe.

Pathological diagnosis

As the patient received neither laparotomy nor drainage, no specimen was
available for pathological diagnosis.
The patient was successfully treated conservatively by a combination of endoscopic foreign body removal and parenteral/oral broad-spectrum antibiotic
coverage (i.e., intravenous ceftriaxone two g/d and metronidazole 500 mg every
eight hours for 10 d during hospitalization; oral levofloxacin 500 mg/d for two
weeks after discharge).

Related reports

A review of 79 journal articles and 88 reported cases in the present study
showed that most liver abscesses caused by foreign body penetration of the
gastrointestinal tract were treated surgically or by image-guided drainage.

Experiences and lessons

The literature review highlighted the importance of ruling out the possibility of
foreign body-induced penetration of the alimentary tract in patients with liver
abscesses and no identifiable underlying condition, particularly those refractory
to conventional treatment and abscesses in the left liver lobe.

Peer review

The strengths of the article include the comprehensiveness of review and
detailed analysis of the reported cases, including demography and clinical
manifestations, foreign bodies involved sites of perforation, location and size of
liver abscess, tools for establishment of diagnosis, most common pathogens,
treatment strategy and hospital course as well as prognosis. On the other hand,
the weakness of the current study is that literature review identified only a small
number of patients with undrainable abscesses who showed a high rate of
negative bacterial culture so that limited insight can be gained regarding the appropriate antibiotic regimen for this patient population.
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LIVER DISEASES

Haemostatic management for aortic valve replacement in a
patient with advanced liver disease
Laurence Weinberg, Irene Kearsey, Clarissa Tjoakarfa, George Matalanis, Sean Galvin, Scott Carson, Rinaldo
Bellomo, Larry McNicol, Peter McCall
let activation and dysfunction, haemodilution, surgical
trauma, hepatic decompensation and hypothermia.
Management can be further complicated by right heart
dysfunction, porto-pulmonary hypertension, poor myocardial protection, and hepato-renal syndrome. Complex interactions between coagulation/fibrinolysis and
systemic inflammatory response syndrome reactions
like “post-perfusion-syndrome” also compound haemostatic failure. Given the limited information available for
the specific management and prevention of cardiopulmonary bypass-induced haemostatic failure, this report
serves to guide the anaesthesia and medical management of future cases of a similar kind. We discuss our
multimodal management of haemostatic failure using
pharmacological strategies, thromboelastography, continuous cerebral and liver oximetry, and continuous
cardiac output monitoring.
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Core tip: Cardiac surgery in patients with advanced
liver disease is associated with significant morbidity
and mortality. Refractory coagulopathy is common
and requires a proactive multidisciplinary haemostatic
management strategy. Given the limited information
available for the specific management and prevention
of cardiopulmonary bypass induced haemostatic failure,
this report serves to guide the anaesthesia and medical management of future cases of a similar kind. We
discuss our multimodal management of haemostatic
failure using pharmacological strategies, thromboelastography, continuous cerebral and liver oximetry, and
continuous cardiac output monitoring.

Abstract
Redo-sternotomy and aortic valve replacement in patients with advanced liver disease is rare and associated with a prohibitive morbidity and mortality. Refractory coagulopathy is common and a consequence of
intense activation of the coagulation system that can
be triggered by contact of blood with the cardiopulmonary bypass circuitry, bypass-induced fibrinolysis, plate-

WCCR|www.wjgnet.com

Original sources: Weinberg L, Kearsey I, Tjoakarfa C, Matalanis
G, Galvin S, Carson S, Bellomo R, McNicol L, McCall P. Haemo-

1236

February 8, 2015|Second Edition|

Weinberg L et al . Cardiac surgery and advanced liver disease

ascending aorta (5.4 cm). Other cardiovascular risk factors included IgA nephropathy (creatinine 110 μmol/L,
estimated glomerular filtration rate 73 mL/min per 1.73
m2). There was no history of smoking or diabetes. The
pulmonary oedema settled with conservative medical
therapy. A coronary angiogram and right heart catheter
study revealed no occlusive coronary artery disease, with
a cardiac index of 3.4 L/min per square meter and a
pulmonary artery pressure of 71/30 mmHg (mean 33
mmHg). Preoperative investigations including TEG are
summarised in Tables 1-3. A detailed perioperative haemostatic coagulation strategy was formulated by a team
composed of anaesthetist, haematologist, cardiac surgeon
and intensivist.
The day before surgery, terlipressin [1 mg intravenous
(iv) every 6 h] was commenced. Prior to induction of
anaesthesia, an 8-French Rapid Infuser Catheter (Arrow)
was inserted into each arm. Invasive monitoring included
a 20 Gauge arterial line, 4-lumen central venous catheter,
continuous cardiac output and continuous mixed venous
oximetry measured with a fiberoptic pulmonary artery
catheter (Edwards Lifesciences, Irvine CA) (Figure 1).
External defibrillator pads were applied as a safety precaution. Bispectral index monitoring and cerebral and
hepatic tissue oxygenation (Invos, Somanetics®) were
measured with a cerebral/somatic oximeter, by placing
disposable transducers over the right and left forehead
(Figure 1), and on the skin overlying the lower right costal margin (Figure 2). The oximeters provided real-time
monitoring of brain and liver oxygen saturations, measuring oxygen consumption and delivery. This allowed for
detection and correction of cerebral and hepatic oxygen
desaturation to optimise haemodynamic intervention.
Tranexamic acid (1 g iv load then 500 g/h infusion) was
commenced to minimize fibrinolysis during and after
CPB. Octreotide (100 mcg bolus, then 25 mcg/h) was
commenced to control portal hypertension and minimise
hepatic ischaemia reperfusion injury from CPB. Vancomycin (1 g iv) and ceftriaxone (1 g iv) were administered
for antimicrobial prophylaxis.
Redo-sternotomy was performed using an oscillating
saw while lifting up the sternal wires. Dense adhesions
of the right ventricle and posterior table of the sternum
precluded access to the heart for central venous cannulation. Consequently, the femoral artery and vein were cannulated and the venous cannula carefully positioned using
transoesophageal echocardiography guidance in the right
atrium. After careful dissection around the heart and full
heparinisation, the standard on-pump AVR technique
was applied. A second venous cannula was added via the
superior vena cava to the venous circuit to allow venous
drainage, further minimizing hepatic congestion. After
aortic cross clamp, pulsatile CPB was established, complete with haemofiltration to prevent fluid overload and
maintain electrolyte neutrality. During CPB the patient
was severely vasoplegic requiring escalating doses of noradrenaline (20 μg/min iv) and vasopressin (0.4 IU/min
iv) to maintain a mean arterial pressure of 50 mmHg.
Optimal pump flow rates and vasopressor use were

static management for aortic valve replacement in a patient with
advanced liver disease. World J Clin Cases 2014; 2(10): 596-603
Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/
i10/596.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i10.596

INTRODUCTION
Redo-sternotomy and aortic valve replacement (AVR) in
patients with advanced liver disease is rare and associated
with a prohibitive morbidity and mortality. Refractory
coagulopathy is common and a consequence of intense
activation of the coagulation system that can be triggered
by contact of blood with the cardiopulmonary bypass
(CPB) circuitry, CPB-induced fibrinolysis, platelet activation and dysfunction, haemodilution, surgical trauma,
hepatic decompensation and hypothermia. Management
can be further complicated by right heart dysfunction,
porto-pulmonary hypertension, poor myocardial protection, and hepato-renal syndrome. Complex interactions
between coagulation/fibrinolysis and systemic inflammatory response syndrome (SIRS) reactions like “postperfusion-syndrome” also compound haemostatic failure.
We present a patient with critical aortic stenosis who
underwent redo-sternotomy and AVR prior to being
listed for orthotopic liver transplantation. In this context,
there is little information on the specific management of
CPB-induced haemostatic failure. Therefore, we discuss
our multimodal management of haemostatic failure using
pharmacological strategies, thromboelastography (TEG),
continuous cerebral and liver oximetry, and continuous
cardiac output monitoring.

CASE REPORT
A 46-year-old male (weight 68 kg, height 183 cm) presented to our institution with acute pulmonary oedema
secondary to severe aortic stenosis. The patient consented for a redo-sternotomy and AVR, with an estimated perioperative mortality of 50%. Previous cardiac
history included open valvotomy via median sternotomy
for a congenital calcified bicuspid aortic valve at age 6.
The patient had a 10-year history of chronic liver disease
secondary to alcohol abuse, with a Child Pugh Score of
8 (Child Class B), and a Model for End-Stage Liver Disease (MELD) Score of 12. The liver disease was further
complicated by severe portal hypertension with ascites,
thrombocytopaenia, oesophageal varices and portal hypertensive gastropathy. Two years prior, he underwent
an emergency laparotomy for bleeding umbilical varices,
which required intensive care unit (ICU) admission and
an 8-unit red blood cell transfusion for hemorrhagic
shock.
On this admission a transthoracic echocardiogram
revealed preserved systolic left and right ventricular
function, a severely calcified bicuspid valve (aortic valve
area: 0.7 cm2; mean aortic valve pressure gradient of 60
mmHg), moderate aortic regurgitation, mild mitral regurgitation, moderate pulmonary hypertension and a dilated

WCCR|www.wjgnet.com

1237

February 8, 2015|Second Edition|

WCCR|www.wjgnet.com

1.05 h
90 L
3.9 L
76 L

6.4
2.0
62.7
53.7
0.7
1.3
13 s
36 s

Pre-operative

Rewarming
Immediately post separation from CPB
15 min post separation from CPB 30-min post separation
Haemostatic intervention: Haemostatic intervention: Protamine 500 mg;
Haemostatic intervention:
from CPB
FFP 15 mg/kg
DDAVP 0.3 mg/kg; Concentrated fibrinogen 4 g; Prothrombine × 1000 IU; then Haemostatic intervention:
Platelets 2 pooled doses; 2 units packed RBC
continuous infusion at 100 IU /h
Nil
5.0
6.7
6.9
28.9
7.8
1.8
1.8
1.8
4.9
1.5
63.5
65.6
65.2
49.6
68.5
61.9
61.3
57.6
71.8
69.0
0.3
0.0
0.0
1.4
0.0
1.2
1.4
1.7
1.5
1.4
14 s
15 s
19 h
17 h
16 h
39 h
> 200 h
49 h
50 h
45 h
2.3 g/L
1.3 L
2.6 g/L
2.0 g/L
1.6 L
Not measured
0.94 h
1.15 mg/L
Not measured
83 L
73 L
55 L
85 L
Not measured
4.2 × 109
10.8 × 109
8.2 × 109
11.7 h
Not measured
64 L
57 L
140 L
120 L
Not measured

Pre-CPB

6.7
1.6
65.5
70.1
0.0
1.4
16 h
38 s
1.8 g/L
Not measured
71 L
9.4 × 109
73 L

Arrival intensive
care unit

1238

1

7.35-7.45
35-45
80-110
-3/+3
> 94
135-148
3.5-5.3
95-106
1.13-1.32
120-180
0.0-5.0
3.9-5.8

Ref. ranges

Value below reference range; 2Value above reference range.

pH
pCO2 (mmHg)
pO2 (mmHg)
HCO3- (mmol/L)
Base excess (mmol/L)
O2 sat (%)
Na+ (mmol/L)
K+ (mmol/L)
Cl- (mmol/L)
Ionised Ca2+ (mmol/L)
Haemoglobin (g/L)
Glucose (mmol/L)
Lactate (mmol/L)

Table 2 Perioperative arterial blood gases
Pre-cardiopulmonary bypass
7.321
38
2302
19
-61
100
1322
4.0
1072
1.071
781
6.32
0.6

Pre-operation
7.341
37
105
19
-61
98
1321
4.0
1071
1.16
801
5.92
0.9

7.371
35
3882
20
-41
100
136
4.9
106
0.921
711
8.32
4.02

Rewarming
7.241
502
3852
20
-61
100
138
3.9
1082
0.831
771
6.22
2.92

Post separation

7.341
42
4042
22
-3
100
138
3.9
1082
1.061
861
3.81
2.02

Closure

7.341
39
1112
20
-51
100
138
4.6
106
1.101
711
8.02
1.5

Post-op day 1

7.331
45
331
23
-2
561
1301
4.5
99
1.101
631
8.92
1.3

Post-op day 2 (venous)

The thromboelastography was performed after each of haemostatic interventions described. CPB: Cardiopulmonary bypass; FFP: Fresh frozen plasma; DDAVP: Desmopressin acetate; INR: International normalised ratio; PT: Prothrombin time; APPT: Activated partial prothrombin time; WBC: White blood cells; RBC: Red blood cells; MA: Maximum amplitude; K: Clot formation time; R: Reaction time.

R (min)
4-8
K (min)
0-4
Angle (deg)
47-74
MA (mm)
54-72
LY30 (%)
0-8
INR
PT
11-15 s
APPT
22-38 s
Fib clauss
2.0-4.0 g/L
D-dimer
< 0.23 mg/L
Hb
130-180/L
WBC
4.0-11.0 × 109
Platelets
150-400 × 109

Ref. ranges

Table 1 Perioperative laboratory values and heparinase thromboelastography results
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Table 3 Perioperative renal function and liver function tests

SvO2
C

100

Ref. ranges Pre-op Arrival in ICU Day 1 post op
Urea (mmol/L)
Creatinine (μmol/L)
Albumin (g/L)
Globulins (g/L)
Bilirubin (μmol/L)
ALP (IU)
ALT (IU)
GGT (U/L)

3.2-7.3
62-106
35-52
25-35
< 18
40-130
< 41
< 60

8.72
1102
31
462
40
99
30
1002

6.3
91
251
191
352
51
21
40

7.62
1252
36
201
472
49
22
40

0

Induction of anaesthesia Start CPB
12:00

14:00

Separation CPB
16:00

ICU

0
18:00

Figure 3 Intraoperative continuous cardiac index and mixed venous
oxygenations tracings measured from the pulmonary artery catheter displayed on a Vigilance™ Monitor (Edwards Lifesciences, Irvine CA). ICU:
Intensive care unit; CPB: Cardiopulmonary bypass; CCI: Continuous cardiac
index.

1

Value below reference range; 2Value above reference range. ICU: Intensive care unit; ALP: Alkaline phosphatase; ALT: Alanine aminotransferase;
GGT: Gamma-glutamyl transpeptidase.

A
B

respectively. A 25 mm Mitroflow® aortic pericardial valve
(Sorin, Milan, Italy) was inserted without complication.
Prior to separation from CPB, a rewarming heparinase TEG was performed (Table 1, Figure 5). Desmopressin acetate (0.3 mcg/kg iv over 20 min) was administered to increase the plasma levels of factor Ⅷ and von
Willebrand factor to minimize post-operative blood loss.
Based on the rewarming TEG (Table 2 and Figure 5),
fresh frozen plasma (15 mg/kg) was added to the CPB
circuit to avoid volume overload and right ventricular
distension during bypass separation. Glyceryl trinitrate (5
μg/min iv), and frusemide (20 mg iv) were administered
to further reduce right ventricular preload and hepatic
congestion.
After successful separation from CPB, haemostatic
management focused on minimizing intraoperative bleeding and maintaining normothermia. Protamine (500 mg
iv) was given to reverse the effects of heparin and correct
activated clotting time to baseline values, followed by two
bags of pooled platelets and iv administration of concentrated fibrinogen (4 g iv) (Riastap®, iv Behring, Australia).
The dose of fibrinogen was calculated according to the
patient’s body weight (68 kg) and his estimated blood
volume (4.8 L). Based on a preoperative haemoglobin of
9.8 g/L, a haematocrit of 30% of plasma volume (3.4 L),
and a preoperative fibrinogen level of 2.5 g/L, we calculated that a dose of 4 g of fibrinogen would be needed to
increase plasma fibrinogen levels by an estimated 1.2 g/L.
With haemodilution on bypass, we expected the fibrinogen to fall by approximately 1-1.5 g/L. Following administration of concentrated fibrinogen, a heparinase TEG
revealed significant prolongation of the R-time, confirming an underlying coagulopathy (Figure 5). Human
prothrombin complex® (500 IU iv bolus, then 100 IU/h
iv infusion) (CSL Behring, Australia) was administered,
which corrected the R-time and improved haemostasis
(Figure 5). Calcium chloride (1-2 g iv) was also administered. The total CPB time was 141 min and aortic crossclamp time 61 min. Temporary epicardial pacing wires
were not used to avoid the small risk of cardiac bleeding
on wire removal additional. A topical haemostatic matrix
(FLOSEAL™, Baxter, Pty) was used to control bleeding

C
D
E

Figure 1 Monitoring used for redo-stenotomy and aortic valve replacement. A: Cerebral oximeter (Invos, Somanetics®); B: Bispectral index; C: 9
French Internal jugular sheath; D: Continuous cardiac output and mixed venous
oximetry measured with a fiberoptic pulmonary artery catheter (Edwards Lifesciences, Irvine CA); E: 4-lumen central venous catheter.

A

Figure 2 Hepatic tissue oxygenation measured by positioning an oximetry disposable transducer between the ribs and over the liver. A: Hepatic
oximeter (Invos, Somanetics).

guided by cerebral and liver oximetry. There was excellent
correlation between cardiac output, mixed venous saturations and cerebral and liver oximetry throughout the case
(Figures 3 and 4). In response to progressive refractory
vasoplegia, methylene blue (1 mg/kg iv) was administered, which rapidly re-established an acceptable mean
arterial pressure. The noradrenaline and vasopressin requirements were weaned to 3 μg/min and 0.05 IU/min
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95
85

Left cerebral oximetry
Right cerebral oximetry
Liver oximetry

75
65
55
45
35
25

Induction of anaesthesia

Start CPB

Separation CPB

17:10:09

16:51:53

16:34:22

16:16:51

15:59:18

15:41:47

15:24:17

15:06:38

14:49:03

14:31:32

14:14:02

13:56:30

13:39:00

13:20:40

13:03:09

12:45:36

12:28:05

12:10:34

11:53:03

11:35:28

11:17:57

11:00:26

10:42:37

10:25:00

10:07:19

15

ICU

Figure 4 Cerebral and hepatic tissue oxygenation tracings measured with a cerebral/somatic oximeter (Invos Somanetics®) throughout the surgery and
during cardiopulmonary bypass. ICU: Intensive care unit; CPB: Cardiopulmonary bypass.

view of the bicuspid valve and dilated ascending aorta, a
transcatheter AVR was not a consideration. A combined
AVR and liver transplant was considered but there were
concerns that there may be further cardiac decompensation during the waiting period. Given that the patient was
progressively symptomatic, a redo-sternotomy and AVR
was considered to afford the best chance of survival,
with activation for liver transplantation initiated at a later
stage if the outcome was successful.
As shown in this case, redo cardiac surgery provides
several technical challenges that distinguish it from primary cardiac surgery. These obstacles include repeat sternotomy, injury to the heart during dissection, quality and
availability of conduits if required, a calcified ascending
aorta, and more-advanced coronary disease involving the
native vessels. As a result, operative mortality in most reoperations is 3 to 5 times that for a primary AVR. Adding
in the ensuing complications of advanced liver disease,
perioperative mortality increases with an estimated perioperative risk of mortality of 50%[1]. Each patient’s condition and presentation is unique, and thus requires individualized management delivered by a multidisciplinary
team. Consideration must be given to the sequence of
procedures, cardiac surgical technique, and management
of anticoagulation.
Combined cardiac and liver transplantation was first
reported by Starzl et al[2] in 1984, but has remained uncommon because of the unique medical and surgical
challenges it poses . In two descriptive reports of outcomes in patients with advanced liver cirrhosis undergoing cardiac surgery[3,4], hepatic decompensation, respiratory and renal failure, gastrointestinal haemorrhagic events,
sepsis and mediastinitis were among the most common
postoperative complications. The association of MELD
scores and Child-Turcotte-Pugh classification, and adverse outcomes is less clear. In the study by Filsoufi et
al[4], mortality rate increased significantly according to the

from the suture lines, and thrombin dried powder (GELFOAM®, Baxter, Pty) was applied to the bone marrow of
the sternum, which allowed sternal closure with minimal
bleeding. Mediastinal and bilateral pleural drains were
placed so that volume losses could be measured in ICU,
and collection of blood around the heart avoided during
the postoperative period.
In ICU, the octreotide (25 mcg/h iv) and prothrombinex (100 IU/h iv) infusions were continued for 8 h.
Haemodynamic stability was maintained and the noradrenaline and vasopressin infusions weaned after 6 h,
and the patient was extubated. Terlipressin (1 mg iv) was
continued every 6 h for a further 24 h. The patient was
transferred to the ward the following day, and discharged
home ten days later without complications. There were
no further requirements for coagulation or blood product
intervention. Postoperatively, renal, haematological and
liver function tests remained stable, and are summarised
in Tables 1-3.
Three months post discharge, and at the time of writing, the patient continues to make satisfactory cardiac
progress and is currently awaiting liver transplantation.

DISCUSSION
This case illustrates that redo-sternotomy and aortic valve
AVR in the setting of advanced liver disease is feasible
but requires careful planning. The central management
decisions for such cases include to either (1) replace the
valve first and then proceed with liver transplantation at a
later date; (2) offer a combined procedure, i.e., AVR and
liver transplantation simultaneously; and (3) proceed with
liver transplantation first, and then replace the valve at a
later stage. In the case described here, after extensive multidisciplinary discussion a consensus was reached that the
risks of liver transplantation in the setting of uncorrected
symptomatic severe aortic stenosis were prohibitive. In
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Pre-induction
of anaesthesia

(1) Pre-med: morphine intramuscular 15 mg
(2) 3 L central venous catheter, continuous pulmonary artery
catheter, 8-f rapid infuser catheter peripheral access
(3) Tranexamic acid iv : 1 g load then 500 g/h infusion to stop at
surgical closure
(4) Octreotide iv 100 mg bolus intravenous, followed after 2 h by a
continuous infusion of 25 mg/h for 12 h
(5) Terlipressin iv 1-2 mg administered every 6 h for 12
(6) Vancomycin iv 1 g/ceftriaxone 1 g iv antibiotic prophylaxis

During CPB

(1) TOE guidance of venous lines to ensure excellent drainage
and minimal hepatic congestion
(2) Pulsatile flow
(3) Haemofiltration
(4) Noradrenalin commenced for vasoplegia
(5) Vasopressin iv 0.1-0.4 IU/min commenced for vasoplegia
(6) Methylene blue iv 1.5 mg/kg administered for refractory
vasoplegia unresponsive to above

Rewarming

(1) DDAVP iv : 0.3 μg/kg over 20 min
(2) 4 unit FFP directly into the CPB circuit ensuring ACT > 600 s
haemofiltering and removing fluid to minimise increasing portal
pressures and unnecessary volume load when separating from
CPB
(3) Glyceryltrinitrate iv 5 μg/min to reduce preload to right
heart pressures and minimise hepatic congestion
(4) Calcium chloride 1-2 g

After separation
from CPB

(1)
(2)
(3)
(4)
(5)

Prior to transfer
to ICU

Protamine iv 500 mg, guided by ACT
Concentrated fibrinogen: 4 g
Prothrombinex iv 500 IU load followed by 100 IU/h infusion
Platelets: 2 pooled bags (10 units)
Frusemide iv 20 mg

(1) Octeotide iv 25 mg/h for 6-12 h
(2) Terlipressin iv 1-2 mg 4-h for 12-24 h
(3) Prothrombinex at 100 IU/h for 6-12 h
If bleeding still refractory: consideration of:
(1) ± Cryoprecipitate 1 bag per 10 kg body weight
(2) ± Recombinant activated factor Ⅶ (45-90 μg/kg) if ongoing
haemostatic failure observed
(3) Additional products based on clinical picture, TEG and
laboratory coagulation results

Figure 5 Perioperative thromboelastrography tracings observed in this case with corresponding haemostatic management action or planned strategy.
DDAVP: Desmopressin acetate; FFP: Fresh frozen plasma; CPB: Cardiopulmonary bypass; TEG: Thromboelastography; TOE: Transoesophageal echocardiography;
IV: Intravenous; ACT: Activated clotting time.

Child-Turcotte-Pugh classification (class A, 10%; B, 18%;
and C, 67%). The reported mortality of redo cardiac
surgery was approximately 50%[3]. Similarly, the rate of
complications was higher in class B (50%) and C (100%)
compared to class A (20%). Suman et al[5] reported that a
cutoff Child-Pugh score > 7 had a sensitivity and specificity of 86% and 92% for mortality, although there was
no association between mortality and MELD scores. In
contrast, Morimoto et al[3] reported that Child-Pugh class

WCCR|www.wjgnet.com

score did not correlate with hospital mortality, although
MELD score was significantly higher in patients who
died immediately post cardiac surgery. To date, there have
been several reports of combined AVR and liver transplantation[6]. Postoperative outcomes are variable; the
majority of cases have been successful however, mortality
due to clotting disturbances has also been reported. As a
result, careful preoperative preparation must be conducted in such highly complex cases to prevent catastrophic
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blood (SvO2) and tissue oximetry. Intraoperatively, we
were primarily concerned about the key factors that
influence oxygen delivery, namely haemoglobin, oxygenation, and cardiac output. Continuous liver, cerebral and
mixed venous oximetry enabled immediate detection of
adverse changes, prompting correction and subsequent
visualization of improvements of haemodynamic trends.
Continuous recordings of cardiac output and global oxygenation status are presented in Figure 3. The brain and
liver tissue oxygenation tracings are shown in Figure 4.
In the context of low liver oximetry, in addition to the
aforementioned factors that influence tissue oxygenation,
hepatic congestion secondary to the outflow obstruction
was also carefully monitored. Then, depending on the
determined underlying cause, suitable corrections were
made in the form of red cell transfusion, adjustment
pump flow rates, and ensuring adequate venous drainage
at all times. Although hepatic oximetry is predominantly
used in the paediatric setting[22,23], we justified its use to
intensively monitor the already compromised liver, and
guide therapy as above. Interestingly, the liver oximeter
tracing tracked the cerebral oximeter tracing very accurately (Figure 4), providing reassurance of continual
intact hepatic perfusion.
In conclusion, we report a case of AVR in a patient
with advanced liver disease. Given the limited information available for specific management and prevention
of haemostatic failure, this report serves to guide future
cases of a similar kind.

outcomes.
As seen in this case, a common yet serious complication of CPB is vasoplegic syndrome, a post-perfusion
syndrome characterised by low systemic vascular resistance, significant hypotension, and a high cardiac output.
It has an incidence of 5%-25% and a mortality rate as
high as 25%[7]. In this case, we used the standard first line
vasoactive treatment (noradrenaline and vasopressin) to
maintain a mean arterial pressure of 50 mmHg[8]. However methylene blue was required during CPB to reduce the
severity of vasoplegia. Use of methylene blue had been
used effectively for the treatment of refractory vasoplegia
in two randomised control trials[9,10], acting through its inhibitory effect on cyclic guanosine 3’,5’-monophosphatemediated vasodilatation. Despite restoring vascular tone
intraoperatively, discontinuation of vasopressin has been
associated with postoperative refractory vasoplegia,
therefore in the case described here, vasopressin was for
continued for 6 h postoperatively.
AVR performed in the context of advanced liver disease added an additional layer of complexity in preventing further decline of hepatic and renal function. The
patient’s history of significant portal hypertension justified the use of both terlipressin and octreotide to prevent
variceal beeding[11-13]. Terlipressin has also been shown
to improve hepatorenal syndrome, thought to be due to
arteriolar vasoconstriction in the splanchnic area, which
was an important consideration for the patient’s underlying IgA nephropathy. Its effects are mediated via V1 receptors on vascular smooth muscle[13]. In animal models,
octreotide has been shown to improve hepatic ischaemiareperfusion injury by down-regulating inflammatory
cytokines (tumor necrosis factor alpha and interleukin-1
beta) and inhibition of hepatocellular apoptosis[14], and in
this case, served an added benefit when separating from
bypass.
Coagulopathy is a frequent occurrence during CPB
and is due to a number of factors including excessive
fibrinolysis, platelet dysfunction, coagulation factor consumption, and coagulation factor dilution from intravascular volume replacement. We used a variety of multimodal pharmacological agents to prevent intraoperative
and postoperative bleeding. Hypofibrinogenemia is
common in cardiac surgery, which was minimized preoperatively with tranexamic acid, and intraoperatively with
concentrated fibrinogen[15,16]. Desmopressin acetate[17,18],
Human Prothrombin-X complex[19] and protamine were
also implemented as described previously.
In this case, we employed several haemostatic and
haemodynamic monitoring methods to guide our management. TEG, commonly used in cardiac surgery, is
a useful tool in denoting a patient’s clotting profile at
landmark time points to influence specific pharmacologic
decisions[20,21]. Figure 5 summarizes consecutive TEG
readings and the subsequent interventions undertaken. It
should also be noted that TEG requires trained personnel to operate and therefore poses as a limiting factor for
its use[20]. Additional haemodynamic monitoring included
pulmonary artery catheter sampling of mixed venous

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

A 46-year-old male with a history of chronic liver disease secondary to alcohol
abuse, presents with acute pulmonary oedema secondary to left ventricular
failure.

Clinical diagnosis
Severe aortic stenosis.

Differential diagnosis

Non cardiogenic causes of pulmonary oedema include pulmonary contusion,
acute respiratory distress syndrome, transfusion-related acute lung injury, aspiration, hypertensive crisis, upper airway obstruction, and neurogenic causes
(seizures, intracranial haemorrhage).

Laboratory diagnosis

Plasma creatinine 110 μmol/L; albumin 31 g/L; bilirubin 40 μmol/L; haemoglobin
90 g/L; prothrombin time 1.3 s; platelets 76 (× 109).

Imaging diagnosis

Transthoracic echocardiogram a severely calcified bicuspid valve, with an aortic
valve area of 0.7 cm2; mean aortic valve pressure gradient of 60 mmHg with
moderate pulmonary hypertension.

Treatment

The patients underwent redo-aortic valve replacement requiring aggressive
haemostatic therapy for coagulopathy and refractory vasoplegia.

Related reports

Combined cardiac surgery in patients with advanced liver disease.

Experiences and lessons

Cardiac surgery in patients with advanced liver disease is associated with
significant morbidity and mortality. Refractory coagulopathy is common and
requires a proactive multidisciplinary haemostatic management strategy.

Peer review

Weinberg et al present an interesting and complex case report of a patient
with critical aortic stenosis and advanced liver disease who underwent redo-
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sternotomy and aortic valve replacement prior to being listed for orthotopic liver
transplantation.
13
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Core tip: When dealing with alcoholic liver disease, clinicians need to pay particular attention to the administration of drugs, their dosage, interactions and metabolism
to avoid severe adverse reactions. Cirrhotic patients on
treatment with statins (particularly atorvastatin) are at
high risk of developing fatal rhabdomyolysis and acute
renal failure when midazolam is used to allow gastric
endoscopy.
Original sources: Gigante A, Di Lazzaro Giraldi G, Gasperini
ML, Barbano B, Liberatori M, Sardo L, Di Mario F, Giorgi A,
Rossi-Fanelli F, Amoroso A. Rhabdomyolysis after midazolam
administration in a cirrhotic patient treated with atorvastatin.
World J Gastrointest Pharmacol Ther 2014; 5(3): 196-199 Available from: URL: http://www.wjgnet.com/2150-5349/full/v5/
i3.196.htm DOI: http://dx.doi.org/10.4292/wjgpt.v5.i3.196

Abstract
The administration of statins in patients with liver disease is not an absolute contraindication. Hepatotoxicity
is a rare and often dose-related event and in the literature there are only a few described cases of fatal rhabdomyolysis in patients with chronic liver disease after
statin administration. During treatment with 3-hydroxy3-methylglutaryl-coenzyme A reductase inhibitors,
the factors responsible for myopathy may either be
related to the patient, or due to interactions with other
medications that are metabolic substrates of the same
isozymes and therefore able to increase blood statin
concentration. The most important side effects consist
of increased transaminase levels, abdominal pain or
muscle weakness, increased serum levels of creatine
kinase and rhabdomyolysis. In this article we report a
case of fatal rhabdomyolysis with acute renal failure
after gastric endoscopy, where midazolam was used as
a sedation agent in a patient with chronic liver disease
treated with a high dose of atorvastatin. Therefore, we
suggest paying particular attention to the potential risks
of associating atorvastatin and midazolam in patients
with chronic liver disease who need to undergo gastric
endoscopy.

WCCR|www.wjgnet.com

INTRODUCTION
Statins are widely used to treat hypercholesterolemia,
therefore reducing cardiovascular risk. Currently, there
are no trials on the safety of statins in chronic liver disease. Although hepatotoxicity represents a rare event (<
2%) and is often dose-dependent, adverse effects or even
death have been described in patients suffering from liver
disease.
The concomitant use of other drugs that are metabolic substrates of the same isoenzymes, as cytochrome
P-450 and isoenzyme CYP3A4, can increase statin concentration and consequently elevate the risk of myopathy.
The most important side effects consist of increased
transaminase levels, abdominal pain or muscle weakness,
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Table 1 Biochemical analysis on different days

ALT (UI/L)
AST (UI/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
INR
Fibrinogen (g/L)
Platelets (mm3)
D-dimer (ng/mL)
ATⅢ (%)
Myoglobine (ng/mL)
CK (U/L)
CK-MB (ng/mL)
Troponin T HS (mg/L)
LDH (UI/L)
Creatinine (mg/dL)
BUN (mg/dL)
Calcium (mg/dL)
Diuresis (cc)
BP (mmHg)

st

nd

th

ER

Before EGDS

1 day after EGDS

2 day after EGDS

6 day after EGDS

ICU

146
125
1.2
0.2
1.75
3.52
115
2557
175
81
4.2
0.022
240
1.1
45
8.8
90/50

52
117
2.73
1.86
1.7
54
198
95
4.1
0.025
286
1.3
60
8.4
2000
115/60

70
191
3.39
2.12
1.58
49
22.899
3.298
14.01
0.061
358
1.3
61
1300
105/55

130
240
4.51
3.01
1.6
45
25.981
5.876
25.03
0.043
470
1.3
59
1000
95/60

207
927
6.1
3.8
1.68
70
> 30.000
38.289
73.59
0.189
1603
3.14
161
6.7
150
75/50

827
2075
7.44
5.87
6.11
0.58
40
9000
20
> 30.000
89
68.72
1.53
2084
3.8
78
4.4
300
60/40

EGDS: Esophagogastroduodenoscopy; ICU: Intensive care unit; ALT: Alanine transaminase; AST: Aspartate aminotransferase; ATⅢ: Antithrombin Ⅲ; CK:
Creatine kinase; INR: International normalized ratio; Troponin T HS: High sensitivity troponin T; LDH: Lactate dehydrogenase; BUN: Blood urea nitrogen;
BP: Blood pressure; ER: Emergency room.

increased levels of creatine kinase and rhabdomyolysis[1,2].

itor confirmed AF. Ambulatory blood pressure monitoring showed recurrent episodes of hypotension. Carotid
ultrasonography and electroencephalography showed no
abnormalities consistent with syncope. For this reason,
we reduced the dosage of antihypertensive medications
(ramipril 5 mg, carvedilol 25 mg) and treated the patient
with intravenous fluid administration. During hospitalization, because of persistently elevated transaminase levels,
the patient underwent hepatobiliary ultrasonography,
which showed increased liver size with heterogeneous
echogenicity, irregular surface, but no focal lesions. The
average velocity in the portal vein was 8.2 cm/s (normal
values ≥ 14 cm/s). Spleen size was increased, and mild
ascites was present.
Therefore markers for viral hepatitis were sought and
found to be negative, and thus the patient was diagnosed
with alcoholic liver cirrhosis.
During his second day of hospitalization, the patient
reported localized muscle pain in the lower limbs associated with intense weakness. Since statin-induced myopathy was suspected, muscular enzymes were assayed and
the results were within reference intervals. Nonetheless,
atorvastatin administration was discontinued. The next
day the patient underwent esophagogastroduodenoscopy
(EGDS) under sedation with midazolam (at a dose of 2
mg), which revealed congestive gastropathy in absence
of esophageal varices. The day after the examination the
patient complained of a further increase in muscle pain
with extension to the upper limbs: muscular enzymes levels increased, as showed in Table 1. In the following days,
despite the discontinuation of the statin, muscle pain did
not regress, and neither did muscle enzymes levels return
within reference values (Table 1).
Suspecting a possible drug interaction, digoxin was

CASE REPORT
A 67-year-old man was admitted to an internal medicine
ward at our hospital for syncope. In the emergency room
(ER) the patient was oriented, apyretic and had pale skin.
His blood pressure was 90/50 mmHg, and he had arrhythmia (80 bpm), swollen abdomen and peristalsis.
Laboratory findings demonstrated abnormal alanine
transaminase (146 IU/L), aspartate aminotransferase
(125 IU/L), D-dimer (2557), creatine kinase-MB (4.2
ng/mL), platelets (115 × 103/μL), glucose (195 mg/dL),
myoglobin (175 ng/mL), international normalized ratio
(1.75), and high sensitivity troponin T (0.022 mg/L) values (Table 1).
Chest X-ray and brain computed tomography (CT)
scans were performed, which showed no notable findings. The patient was admitted to our department for
further investigation and treatment. This patient had a
history of hospitalization for myocardial infarction three
months earlier (treated by percutaneous transluminal coronary angioplasty with implantation of two drug-eluting
stents), arterial hypertension, type Ⅱ diabetes mellitus
(diagnosed about 7 years earlier) and a more recent diagnosis of chronic atrial fibrillation (AF). Patient’s medications included carvedilol 50 mg/d, digoxin 0.125 mg,
ramipril 10 mg, duoplavin 75/100 mg, furosemide 25 mg,
canrenon 100 mg, pantoprazole 40 mg, insulin, and atorvastatin 40 mg. Our examination revealed that the patient
presented with low blood pressure, and physiological
anamnesis outlined a history of alcohol abuse (about 2 L
of wine for the last 30 years). Electrocardiogram (ECG)
showed AF at a frequency of 73 bpm, and a Holter mon-
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suspended too, which is a known common substrate of
atorvastin cytochrome (CYP 3A4). However laboratory
test values and the patient’s condition did not improve.
Moreover, six days after EGDS, clinical findings of myoglobinuria, oligo-anuria, acute kidney injury and elevated
levels of muscle enzymes (Table 1) suggested the diagnosis of rhabdomyolysis, with the indication to begin
hemodialysis (HD).
The patient underwent HD treatment for 5 consecutive days with worsening of pain and persistently elevated
muscle enzymes. The condition eventually deteriorated
into disseminated intravascular coagulation (DIC). ECG
showed a new-onset diffuse ST and T wave changes, and
prolonged Q-T interval (0.54 s) associated with severe
metabolic acidosis.
The patient was transferred to the intensive care unit
(ICU). Biochemical values are reported in Table 1. The
patient died the next day, 9 d from the diagnosis of rhabdomyolysis.

compared to reference, therapy should be discontinued
until normalization of liver enzymes, and then the use of
another statin is reconsidered[1,2].
In our case, the trigger for the onset of rhabdomyolysis followed by overt DIC and multi organ failure may
have been the use of midazolam, metabolized by the
same isoenzyme that is responsible for the metabolism
of atorvastatin.
Statins are inhibitors of HMG-CoA reductase undergoing first-pass hepatic metabolism. Excluding pravastatin, other molecules of this class are subject to phase 1
hepatic metabolism mediated by CYP 450 isoenzymes.
Isoenzyme CYP3A4 is responsible for atorvastatin, lovastatin and simvastatin metabolism, while fluvastatin and
rosuvastatin are metabolized mainly by CYP2C9 isozyme.
Although serum levels of atorvastatin and midazolam
were not checked, we assume that the concomitant use of
drugs that are substrates of the same CYP isoenzymes,
as midazolam and atorvastatin, can dangerously increase
statin concentration in the blood and consequently the
risk of myopathy.
There are some reports of rhabdomyolysis caused by
propofol[6] and its interaction with other statins[7], but this
is the first case report documenting rhabdomyolysis after
atorvastatin and midazolam administration.
Furthermore, patients with alcohol use disorders
(AUD) are at high risk for rhabdomyolysis secondary to
toxic effects of ethanol in the muscle, metabolic disturbances, alcohol withdrawal syndrome and sepsis.
In this case report, the fatal outcome of drug-induced
rhabdomyolysis may have been promoted by the presence of pre-DIC condition due to liver cirrhosis: the association of both conditions escalated to multiple organ
failure.
In conclusion, particular attention must be paid to the
potential risks of associating statins, such as atorvastatin,
with other drugs especially in patients with AUD and
chronic liver disease. The use of midazolam as a sedation
agent should be avoided in patients needing EGDS while
treated with statins.

DISCUSSION
The use of statins in patients with chronic liver disease
is not an absolute contraindication: recommendations
suggest to start with low doses, making sure that the
patient does not consume alcohol and does not suffer
from acute hepatitis. In the literature there are only a few
described cases of fatal rhabdomyolysis in patients with
liver disease treated with statins[3]. Recent studies suggest
that even in liver disease patients, especially those suffering from non-alcoholic steatohepatitis, the indication to
use statins stands strong because of the increased cardiovascular risk in these subjects[4].
During treatment with statins, the factors responsible
for myopathy may be related to the patient (age, female
sex, alcoholism, hypothyroidism, systemic diseases, family history of myopathy, high consumption of grapefruit
juice, large physical activity, major surgery, etc.) or to interaction with other medications (fibrates, cyclosporine,
antifungals, macrolides, protease inhibitors, nefazodone,
amiodarone, verapamil, etc.)[1]. In our case, we assume that
the development of rhabdomyolysis was related to several contributing factors such as the high dose of atorvastatin in a patient with undiagnosed chronic liver disease.
The benefits associated with the use of statins in lowering cholesterol levels and preventing cardiovascular disease still remain superior to their potential risk of hepatotoxicity in patients with chronic liver disease. However,
in the course of acute viral or alcoholic hepatitis, HMGCoA reductase inhibitors should be avoided until liver
function is restored[5]. In fact, although major trials have
excluded patients with a history of active liver disease,
other studies recommended to start with low doses of
statins, making sure that the patient does not take alcohol, and to check serum transaminase levels after the first
two weeks of therapy, and then each month for three
months, eventually reducing the interval to four times a
year. If serum transaminase levels are doubled or tripled
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COMMENTS
COMMENTS
Case characteristics

The patient complained of muscle pain in the lower and upper limbs associated
with intense weakness.

Clinical diagnosis

Clinical findings included elevated transaminases and muscle enzymes, myoglobinuria, oligo-anuria, acute kidney injury, disseminated intravascular coagulation, prolonged Q-T interval (0.54 s) and severe metabolic acidosis.

Differential diagnosis

Rhabdomyolysis in the presence of pre-disseminated intravascular coagulation
(pre-DIC) condition due to secondary toxic effects of ethanol in the muscle,
metabolic disturbances, alcohol withdrawal syndrome and sepsis.

Laboratory diagnosis

Findings demonstrated elevated transaminases, muscle enzymes, serum creatinine, myoglobinuria, and disseminated intravascular coagulation.

Imaging diagnosis

Hepatobiliary ultrasonography showed increased liver size with heterogeneous
echogenicity and irregular surface, and the average velocity in the portal vein
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was low. Increased spleen size and mild ascites were also present.

Treatment

2

Atorvastatin and other drugs metabolized by the same cytochrome isozyme
were discontinued; fluid IV administration and hemodialysis were given.

Related reports

3

The concomitant use of substrates of the same isozymes (CYP3A4), such as
midazolam and atorvastatin, can increase statin blood concentration and consequently the risk of myopathy.

Experiences and lessons

The indication for the use of 3-hydroxy-3-methylglutaryl-coenzyme A reductase
inhibitors in cirrhotic patients must be evaluated by physicians on the basis of
clinical necessity. It is correct to start with low-dose drug administration while
monitoring transaminases. Finally, it is appropriate to evaluate simultaneous
administration of other drugs metabolized by the same cytochrome, therefore
reducing the risk of moderate and severe interactions.

4
5

Peer review

6

It was a nicely written case report. It suggests that rhabdomyolysis may have
been related to the simultaneous administration of atorvastatin and midazolam
in a patient with alcoholic liver disease.

7
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Core tip: Nonalcoholic steatohepatitis (NASH) related
cirrhosis of the liver is an emerging disease. With the
advent of new therapies for hepatitis C and the potential for cure, NASH will most likely be the leading cause
of decompensated liver disease in the future. We present a rare case of hemorrhagic ascites from ectopic
variceal rupture as the initial decompensating event
in a young patient with a recent diagnosis of cirrhosis
from NASH. A multidisciplinary, methodical treatment
plan was undertaken, culminating in orthotopic liver
transplantation and successful outcome. We briefly
discuss presentation, diagnosis and management of
ectopic variceal bleeding, which is not so commonly encountered in routine clinical practice in this case report.
Original sources: Edula RGR, Qureshi K, Khallafi H.
Hemorrhagic ascites from spontaneous ectopic mesenteric varices
rupture in NASH induced cirrhosis and successful outcome: A case
report. World J Gastroenterol 2014; 20(25): 8292-8297 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i25/8292.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i25.8292

Abstract
Bleeding from gastro-esophageal varices can often
present as the first decompensating event in patients
with cirrhosis. This can be a potentially life threatening event associated with a 15%-20% early mortality.
We present a rare case of new onset ascites due to
intra-abdominal hemorrhage from ruptured mesenteric
varices; in a 37 years old male with newly diagnosed
nonalcoholic steatohepatitis induced cirrhosis as the
first decompensating event. The patient was successfully resuscitated with emergent evacuation of ascites
for diagnosis, identification and control of bleeding
mesenteric varices and eventually orthotopic liver
transplantation with successful outcome. Various clinical presentations, available treatment options and outcomes of ectopic variceal bleeding are discussed in this
report.

INTRODUCTION
Ectopic variceal bleeding in cirrhotic patients with significant portal hypertension is a well-known although
rare complication, accounting for about 5% of all
variceal bleeding[1]. It can often present as obscure gastrointestinal bleed depending on location of varices.
Unlike esophageal variceal bleeding, for which definite
guidelines exist in terms of management and surveillance, ectopic varices due to their sporadic occurrence
and varying presentations depending on location, do not

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

B

Figure 1 Macrovesicular steatosis (A) and steatosis and cirrhotic nodules (B).

A

B

Figure 2 Contrast computed tomography abdomen (arrow). The liver consistent with cirrhosis (arrow).

Investigations
Initial laboratory data at the time of this presentation
showed; Hb: 8.7 gm/dL, Hct: 25.2, WCC: 17.68 with
neutrophilia, platelets: 149 and INR: 1.81. Complete
metabolic panel revealed Cr: 0.97 mg/dL, protein:
6.7 gm/dL, albumin: 2.9 gm/dL, total bilirubin: 18.2
mg/dL, direct bilirubin: 13.2 mg/dL, Alkp: 164U/L,
AST: 140U/L, ALT: 44U/L and a MELD score of 24.
Computerized tomography of the abdomen with contrast (Figure 2) revealed lobulated contour of the liver
consistent with cirrhosis (arrow), severe porto-systemic
collateral circulation with esophageal varices, mesenteric
stranding and small to moderate volume ascites with dependent hyper dense areas within the fluid suggestive of
hemorrhagic component. Patient underwent diagnostic
paracentesis with removal of 6 liters of grossly bloody
fluid consistent with intra-peritoneal hemorrhage.

have specific guidelines in terms of management. Recognizing the various presentations of ectopic variceal bleed
is vital to the survival of these patients and a high degree
of suspicion is necessary for timely diagnosis and effective management. Hemorrhagic ascites presenting as a
complication of intraperitoneal ectopic variceal rupture
is a dreaded and potentially fatal complication, management of which requires a multi-disciplinary approach
along with timely recognition and diagnosis.

CASE REPORT
A 37 years old Caucasian male presented to the emergency room with a 3 day history of right upper and lower
quadrant abdominal pain with distension. Physical examination revealed palmar erythema, icterus and moderate
ascites with tenderness in the right lower quadrant. He
was tachycardic but hemodynamically stable at presentation with a low grade fever. Review of his recent medical records revealed that he was newly diagnosed with
NASH cirrhosis at an outside facility, about 3 mo prior
to this presentation, as a part of work up of abdominal
pain which demonstrated abnormal appearing liver. Subsequent workup and liver biopsy (Figure 1) suggested the
diagnosis of NASH related cirrhosis after ruling out all
other etiologies. He did not have any abdominal surgeries
in the past and was not on any medications.

WCCR|www.wjgnet.com

Clinical course
Upon admission patient was initially resuscitated with
blood products, fluids, correction of coagulopathy and
empirical antibiotics were initiated. His clinical condition
continued to worsen with drop in blood pressure and
hemoglobin. A CTA and CTV of the abdomen were
performed (Figure 3) to identify the source of bleeding.
This revealed right abdominal mesenteric varices with a
focal area of more consolidated abnormal enhancement
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varices and can have a mortality rate as high as 40%[2].
Clinical presentation of ectopic variceal bleed is
based on location of the varices. Luminal varices are
fortunately more common, usually easier to detect and
manifest earlier than the non-luminal ectopic varices[4].
Clinical manifestations include overt GI bleeding of
obscure origin, occult GI bleeding, accidental finding,
iron deficiency anemia, hematemesis, hematochezia, hemoperitoneum, hypovolemic shock, hemorrhagic pleural
effusion and sometimes diagnosis is made only at autopsy[5]. Ectopic varices should be considered in all patients
with portal hypertension and GI bleeding, if both upper
and lower endoscopies failed to show obvious source.
Awareness of the condition is a necessity for any physician dealing with GI bleeding, especially in the setting of
cirrhosis and portal hypertension.
Diagnosis of ectopic variceal bleed in a timely manner
is important due to the high mortality rate associated with
the condition. Endoscopic and angiographic techniques
may be required as they can appear as filling defects in
barium studies of the bowel and maybe misdiagnosed as
polyps or tumors[6]. Abdominal wall varices usually rupture externally and can be easily diagnosed. Mesenteric,
diaphragmatic, falciform ligament, splenic ligament and
rectovesical varices may rupture into the peritoneal cavity causing internal bleeding and fatal outcomes[7,8]. This
requires high degree of clinical suspicion when presentations include rapid accumulation of ascites, reduction in
hematocrit and signs of hypovolemic shock. CT scan of
the abdomen and pelvis aids in the diagnosis and confirmed by detection of bloody ascites at paracentesis.
Angiographic techniques which include percutaneous
transhepatic portography, transjugular transhepatic portography, splenic portography and umbilical vein catheterization can be used to identify the location of bleeding,
extent of portosystemic collaterals, direction of flow and
simultaneously measure the pressure in the portal venous
system[9-11].
There are no large randomized controlled trials that
have previously addressed the therapeutic modalities
for ectopic varices. Most of the available knowledge is
obtained from small case series, case reports and mini
reviews. The management of ectopic varices requires a
multidisciplinary team of hepatologists, gastroenterologists, surgeons and interventional radiologists. Due to the
diversity of their location and clinical presentation it is
very difficult to draw treatment guidelines. Optimal treatment depends on location of varices, patient’s condition
and the availability of local expertise and resources[4]. Initial management includes appropriate resuscitation, emergent evaluation to localize site and source of bleeding followed by suitable treatment. The use of vasoactive medications like somatostatin (octreotide) and terlipressin to
reduce splanchnic blood flow and variceal pressure may
be of benefit as in patients with bleeding from gastroesophageal varices[12,13]. No solid data exists on the role
of beta blockers in the long term management of ectopic
varices. Case reports have been contradictory as to their

H

L

R

F

Figure 3 CTA and CTV of abdomen (arrow). This revealed right abdominal
mesenteric varices with a focal area of more consolidated abnormal enhancement in the right lower quadrant (arrow).

in the right lower quadrant (arrow). A possible nidus of
venous malformation between superior mesenteric vein
and right common iliac vein varices was suggested with
more hyper dense ascites adjacent to this suggestive of
possible origin of hemoperitoneum.
The patient underwent an angiogram by intervention
radiology with trans- hepatic access of the portal vein,
portal venogram, superior mesenteric venogram and coil
embolization of colonic branch of superior mesenteric
vein and cecal branch of the superior mesenteric vein
(Figure 4). There were no immediate complications. The
procedure controlled his intra-abdominal bleeding and he
remained hemodynamically stable. Over the next 48 h he
developed first episode of hematochezia with hypotension. Upper gastrointestinal (GI) endoscopy revealed large
esophageal varices with evidence of recent bleeding. He
underwent an emergent Trans jugular Intrahepatic Portosystemic shunt (TIPS) procedure with successful decompression of portal system. The hepatic venous pressure
gradient was reduced from 17 to 9 mmHg post procedure.
He eventually underwent successful orthotopic liver transplantation after appropriate evaluation of decompensated
end stage liver disease during the same presentation and
was discharged home in a stable condition.

DISCUSSION
Ectopic varices are defined as large porto-systemic venous collaterals occurring anywhere in the abdomen
other than the cardio-esophageal region. These are uncommon and account for less than 5% of all cases of
variceal bleeding[1,2]. Most patients show presence of
esophageal varices simultaneously and may have a history of treatment for them in the form of endoscopic
intervention or primary prophylaxis. They have been reported to occur at numerous sites which include 17% in
the jejunum or ileum, 17% in the duodenum, 14% in the
colon, 8% in the rectum and 9% in the peritoneum in
a retrospective study[3]. Ectopic varices may bleed even
when portal venous pressure is low. They have a 4 fold
increased risk of bleeding when compared to esophageal
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Trans-hepatic portal vein access

A

B

C

D

E

Figure 4 Superior mesenteric (A) portal venogram (B), 8- coil embolization of colonic branch (C, D) and cecal branch (E) of superior mesenteric vein (arrow).

effectiveness[14-16]. Endoscopically accessible varices can
be treated by band ligation or sclerotherapy[17-19]. Those
which are not accessible by endoscopic techniques can be
treated by interventional radiology and may include coil
embolization, balloon occluded retrograde transvenous
obliteration and if unable to access the site a TIPS shunt
to decompress the portal pressure could be a lifesaving
intervention[20-24]. Ultimately the long term survival of
these patients is dependent on their liver function and
liver transplantation should be considered as a definitive
therapy after appropriate evaluation as in our case report.
In conclusion, Ectopic variceal bleeding is a rare
event unlike esophageal variceal bleeding, for which spe-

WCCR|www.wjgnet.com

cific treatment guidelines do not exist. A high degree of
suspicion is essential for the entity as a delay in diagnosis
could lead to fatal consequences. Due to the lack of
specific guidelines in management, a multi-disciplinary
approach utilizing local expertise and resources has been
recommended. Early diagnosis, prompt resuscitation followed by appropriate intervention is crucial in the management of these patients, who have severe portal hypertension and are already coagulopathic from end stage
liver disease. Appropriate referral to a tertiary care center
should be initiated when resources are not available locally and liver transplantation should be considered as a
definitive treatment to give them the best chance of long
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term survival.
7

COMMENTS
COMMENTS
Case characteristics

A 37-year-old male with recently diagnosed nonalcoholic steatohepatitis cirrhosis presented with abdominal pain and distension.

8

Clinical diagnosis

Palmar erythema, scleral icterus, shifting dullness on abdominal percussion and
right lower quadrant tenderness.

Differential diagnosis

9

Laboratory diagnosis

10

Ascites from portal hypertension, spontaneous bacterial peritonitis, intraabdominal hemorrhage from variceal rupture, hepatocellular carcinoma rupture
and perforated viscous.
Hemoglobin: 8.7 gm/dL, WCC: 17.6, platelets: 149, INR: 1.8, bilirubin: 18.2mg/
dL, alkaline phosphatase: 164, AST: 140, ALT: 44, creatinine: 0.97mg/dL and
MELD score: 24.

11

Imaging diagnosis

CT/CTA/CTV of abdomen: Cirrhosis, ascites, right abdominal mesenteric varices with focal area of enhancement in the right lower quadrant indicating hemoperitoneum.

12

Pathological diagnosis

Paracentesis revealed hemorrhagic ascites. Trans-hepatic portal vein angiogram revealed mesenteric varices with bleeding from colonic branch and cecal
branch.

Treatment

13

Coil embolization of bleeding mesenteric varices by intervention radiologist,
Trans jugular Intrahepatic Porto-systemic shunt for esophageal variceal bleed
and eventually orthotopic liver transplantation for end stage liver disease.

Related reports

Ectopic variceal bleed accounts for about 5% of variceal hemorrhage and high
degree of suspicion is necessary in cirrhotics with obscure bleeding.

14

Ectopic varices are porto-systemic collaterals occurring anywhere in the
abdomen other than cardio-esophageal region. Orthotopic liver transplant is
replacement of complete liver by donor liver in the normal anatomical position.

15

Term explanation

Experiences and lessons

This case report not only describes a very rare presentation of decompensated
cirrhosis, but also managed successfully in a multi-disciplinary fashion utilizing
multiple medical and surgical specialists.

Peer review

16

This article reported successful management of ectopic mesenteric variceal
rupture and is an important diagnosis to consider in massive obscure bleeding
in cirrhotic patients.
17
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Core tip: Inflammatory pseudo-tumour (IPT) is extremely rare pre-operative diagnosis. It’s a benign condition which does not require surgical management and
it rarely self resolves. Our case so unique in appearance
that IPT generally are solitary and if multiple generally
confined on lobe of liver. In our case this tumour mimicked metastasis and presented in bilobar presentation.
It resolved in 5 wk something which is never reported
in medical literature.
Original sources: Puri Y, Lytras D, Luong TV, Fusai GK. Rare
presentation of self-resolving multifocal inflammatory pseudotumour of liver. World J Clin Cases 2014; 2(1): 5-8 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/i1/5.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i1.5

INTRODUCTION
Abstract

Inflammatory pseudo-tumours (IPTS) represent a challenging clinico-pathologic entity due to their similarity
with malignant lesions. Histo-pathologically these tumours
are inflammatory myofibroblastic tumours or plasma cell
granulomas. They were initially observed in the lung by
Brunn et al in 1939, and subsequently in the liver by Pack
et al[1] in 1953. Although in the liver they may rarely lead to
biliary obstruction, portal hypertension and even cirrhosis,
their clinical importance is primarily related to the difficult
differential diagnosis from malignant tumours[2]. For this
reason the main pattern of diagnosis is on post-resection
histopathological processing. However, spontaneous resolution of these lesions has been reported as well. Here we
present a case of multifocal liver IPT, which spontaneously
resolved without any type of therapeutic intervention.

Inflammatory pseudo-tumour (IPT) of the liver is a rare
condition with the appearance of a tumour-like space
occupying lesion. Aetiology and natural history is not
known for these benign lesions, as they are commonly
diagnosed as malignant lesions and frequently undergo
surgical resection since spontaneous resolution is very
rare. Multifocal IPT involving both lobes of liver are
rarely reported. Here we report a unique case of multifocal IPT of the liver which resolved spontaneously
within 5 wk period.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Multifocal; Inflammatory pseudo-tumour of
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Figure 2 Lesional area composed of cytologically bland, spindle- or
stellate-shaped cells arranged in a collagenous stroma with scattered
inflammatory cells with predominance of plasma cells.

Figure 1 Computed tomography at presentation demonstrating multiple
liver lesions.

CASE REPORT
A 37-year-old Caucasian female was referred to our tertiary hepatopancreatobiliary surgical unit with symptoms
of weight loss and malaise since one month. There are
no pre-existing medical co-morbidities. Bloods results
showed derangement of liver function tests with alkaline
phosphatase of 174 U/L (normal range: 38-126), aspartate transaminase of 40 U/L (9-36), alanine transaminase
of 43 U/L (10-28), and normal bilirubin. Regarding inflammatory markers only erythrocyte sedimentation rate
was raised at 58 mm/h (2-12). Abdominal ultrasound revealed multiple bilobar lesions in the liver with maximum
size of 3.5 cm adjacent to the porta hepatis. Multiditector
computed tomography with a liver protocol demonstrated
5 lesions, non-enhancing and of low attenuation highly
suspicious of metastatic origin (Figure 1). According to
decision of the multidisciplinary team meeting, the patient
was considered harbouring metastatic diseases of unknown primary and she underwent detailed investigations
with upper gastrointestinal endoscopy, positron emission
tomography (PET) scan, mammography, chest computed
tomography scan and tumour markers as well. Apart from
an abnormal uptake in the right lobe of the liver on PET
scan there was no pathology revealed in any other study.
After failure in locating the primary, a percutaneous
biopsy of a liver lesion was decided as next step in the
diagnostic workup. Histopathology revealed a parenchyma of normal architecture but replaced by collagenous
stroma admixed with inflammation. The stroma was
composed of dense areas of fibrosis, myofibroblasts and
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Figure 3 Immunostaining for smooth muscle actin shows that many of
the spindled cells are myofibroblasts.

fibroblasts. The inflammation consisted of a mixture of
plasma cells, lymphocytes and eosinophils. Aggregates of
xanthomatoushistiocytes were also seen. There was mild
portal inflammation. Also few epithelioid granulomas
were seen. Immunohistochemistry showed positivity of
the spindle cells for smooth muscle actin and negativity for ALK-1 (Figures 2 and 3). Epstein barr virus and
cytomegalovirus immunostains were negative as well.
Ziel-Neelsan showed no evidence of acid-fast bacilli in
specimen. The tissue sample was considered as highly
suggestive of inflammatory pseudo-tumour.
Based on the existed evidence and according to patient’s consent, a wait and watch policy with follow-up
imaging in 3 wk was decided. Magnetic resonance imaging (MRI) demonstrated significant reduction in the size
of all liver lesions, measuring a maximum diameter of 1.5
cm as compared to the previous 3.5 cm. Follow-up MRI
at two months showed almost complete resolution of the
lesions. She was put on annual follow up with liver MRI
and she remains asymptomatic and without evidence of
any lesions on 2 year follow-up (Figure 4).

DISCUSSION
An IPT is a benign, tumour like lesion characterised by
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of tumour markers as CA19-9 might confuse further the
final diagnosis, but this was not observed in our case.
In conclusion, IPT might represent a considerable
diagnostic challenge requiring high index of suspicion.
The characteristic of spontaneous resolution highlights
the necessity of regular, short-term, imaging follow-up in
order to avoid aggressive unnecessary interventions.

COMMENTS
COMMENTS
Case characteristics

A 37-years-old female without any medical co morbidities presented with short
term history of weight loss and malaise and diagnosed with multiple liver lesions.

Clinical diagnosis
Multiple liver lesions.

Differential diagnosis

Metastatic disease in liver, multifocal hepatocellular carcinoma, inflammatory
pseudotumour.
Laboratory diagnosis
Bloods results showed derangement of liver function tests with alkaline phosphatase of 174 U/L (normal range: 38-126), aspartate transaminase of 40 U/L
(9-36), alanine transaminase of 43 U/L (10-28), and normal Bilirubin. Erythrocyte sedimentation rate was raised at 58 mm/h (2-12). Other blood tests including tumour were normal.

Imaging diagnosis

Multiditector computed tomography with a liver protocol demonstrated 5 lesions,
non-enhancing and of low attenuation highly suspicious of metastatic origin.

Pathological diagnosis

Figure 4 Magnetic resonance imaging of the liver at 2 year follow up demonstrating complete resolution of liver lesions.

Histopathology revealed a parenchyma of normal architecture but replaced by
collagenous stroma admixed with inflammation. The stroma was composed of
dense areas of fibrosis, myofibroblasts and fibroblasts. Immunohistochemistry
showed positivity of the spindle cells for smooth muscle actin.

presence of certain chronic inflammatory cells namely
plasma cells, lymphocytes and eosinophils. Although
uncommon in presentation, they represent a challenge in
differential diagnosis since they might lead to unnecessary
surgical interventions if they are interpreted as malignant
disease[3].
Their aetiology remains unclear. IPTs are known to
be associated with chronic inflammatory conditions like
Crohn’s disease[4], autoimmune disorders related to IgG4[5]
or infective agents like Escherichia coli[6]. The main location
in the liver is the right lobe but multifocal IPTs although
extremely rare have been described as well[7]. In the present
case, there was multifocal, bi-lobar distribution of these
lesions while there was no association with any chronic
condition. This is first of its kind case report from our unit
who performs around 100 liver resections per year.
Diagnosis of IPT is considered quite difficult since
the radiological features of these tumours are often mistaken as of malignant origin[1,8]. Definitive diagnosis is
only possible following fine needle aspiration cytology
or core biopsy[9]. Histologically, these tumours appear as
densely hyalinised structures with dense collagen matrix
and a whorl like pattern infiltrated by chronic inflammatory cells[10]. Similar histological pattern was observed in
the present case.
Natural history of IPT is not well defined since the
current evidence is mainly after an incidental radiological
diagnosis which often leads to surgical resection. However complete spontaneous resolution of these lesions
has been also observed within months[10]. Raised values
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Treatment

This patient did not require any treatment as inflammatory pseudo-tumour selfresolved completely and patient was completely asymptomatic even at 2 years
follow up.

Related reports

There are very case reports of this particular condition but these lesions are
more frequently diagnosed because of routine use of cross sectional imaging.
It is important to be aware of this particular condition to spare patient of major
surgical procedure.

Experiences and lessons

The biology pathophysiology and disease history of this particular condition is
not completely known. This case report highlights importance of serial radiological examinations and unique place of fine-needle aspiration cytology in diagnosis of inflammatory pseudo tumours.

Peer review

This is a brief, easy to read and interesting case report in which the authors
show a patient with a usual clinical presentation.
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LIVER DISEASES
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and sarcomatous elements, easily misdiagnosed as other types of tumor or an abscess. This is the first report
on the contrast-enhanced ultrasonography characteristics of primary hepatic carcinosarcoma.
Original sources: Liu LP, Yu XL, Liang P, Dong BW. Characterization of primary hepatic carcinosarcoma by contrastenhanced ultrasonography: A case report. World J Gastroenterol
2014; 20(6): 1630-1634 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i6/1630.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i6.1630

INTRODUCTION
Carcinosarcoma of the liver is defined as a tumor containing an intimate mixture of carcinomatous and sarcomatous elements[1]. Primary hepatic carcinosarcoma
is rare with less than 30 adequately imaged documented
cases reported[2-5]. We present a case of carcinosarcoma
of the liver confirmed by pathology following surgical
resection. To our knowledge there has been no report of
CEUS of primary hepatic carcinosarcoma.

Abstract
Primary hepatic carcinosarcoma is a rare tumor and is
comprised of a mixture of carcinomatous and sarcomatous elements. We present a case of primary carcinosarcoma of the liver in a 59-year-old woman, which
was confirmed by pathology following surgical resection. Using contrast-enhanced ultrasonography, the
tumor showed peripheral nodular hyperenhancement in
the arterial phase with two feeding arterial vessels and
a large internal non-enhancing portion in the center.
The peripheral nodular portion of the tumor showed
hypoenhancement in the later phase.

CASE REPORT
A 59-year-old woman was admitted to our hospital with a
liver tumor. She had a high fever with cold symptoms for
1 mo before admission, and had been misdiagnosed with
an abscess in a smaller hospital. The main biochemical
indices of the liver were: serum alpha-fetoprotein (AFP)
level of 221.7 µg/L, γ-glutamyl transpeptidase level of
67 U/L, serum total protein of 81.9 g/L, and total bile
acid of 49 µmol/L. Serum markers for hepatitis B and C
were negative. A history of hepatitis, tuberculosis, heart
disease, hypertension or diabetes was denied.
Conventional ultrasonography (US) and contrast-enhanced ultrasonography (CEUS) were performed using a

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver; Carcinosarcoma; Ultrasonography;
Contrast-agent
Core tip: Primary hepatic carcinosarcoma is a rare tumor and is comprised of a mixture of carcinomatous
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A

B

Figure 1 Conventional ultrasonography of a primary hepatic carcinosarcoma. A: Gray-scale ultrasonography showed an ovoid heterogeneous echogenic mass
in the right liver; B: Color doppler imaging showed the right hepatic vein compressed by the mass (arrow).

A

B

C

Figure 2 Contrast-enhanced ultrasonography of a primary hepatic carcinosarcoma. A: Contrast-enhanced sonography showed early intense peripheral nodular
enhancement in the arterial phase (21 s) with two feeding arteries (arrows); B: Peripheral nodular portion of the tumor was iso-enhancing compared to the surrounding
liver in the portal phase (76 s); C: Peripheral nodular portion of the tumor was washed out and was hypo-enhanced compared to the liver in the later phase (191 s).

Technos MPS DU8 sonography system (Esaote Genova,
Italy). CEUS software allows real-time imaging at a low
mechanical index (MI). The contrast agent used in this
study was SonoVue (Bracco, Milan, Italy). The patient
gave her full informed consent for SonoVue injection,
which was injected intravenously as a bolus of 2.4 mL
through the antecubital vein followed by a 5-mL saline
flush. The perfusion and enhancement of the lesion were
continuously observed until sufficient dynamic information on the lesions was obtained, and the entire liver was
then scanned. The MI value was 0.8 on CEUS.
Baseline sonogram of the liver showed both a coarse
echo pattern and surface nodularity, which are sono-
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graphic signs of cirrhosis. At the same time, an ovoid
heterogeneous echogenic mass within the right lobe of
the liver was noted (Figure 1A). The tumor was 6.5 cm ×
6.6 cm in size. Color Doppler imaging showed that the
tumor had compressed the right hepatic vein (Figure 1B).
CEUS displayed peripheral nodular enhancement of the
tumor in the early arterial phase with two feeding arterial
vessels and a large internal non-enhancing portion in the
central area (Figure 2A). The peripheral nodular portion
of the tumor was hyper-enhancing and iso-enhancing in
the portal phase (Figure 2B) and hypo-enhancing in the
later phase (Figure 3C). The large internal portion was
non-enhancing in all three phases.
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A

B

Figure 3 Contrast-enhanced computed tomographic of a primary hepatic carcinosarcoma. A: Contrast-enhanced computed tomographic revealed peripheral
nodular enhancement in the arterial phase with a large internal non-enhancing portion, which correlated with contrast-enhanced ultrasonography findings; B: Peripheral nodular portion of the tumor was isoenhanced in the portal phase.

A

B

C

D

Figure 4 Pathologic findings of the primary hepatic carcinosarcoma (hematoxylin and eosin, original magnification × 200). A: A section of the gross specimen showing a well-demarcated, peripheral nodular solid mass with a central area of necrosis and hemorrhage; B: Light microscopy showing moderate hepatocellular
carcinoma; C: Stromal sarcoma components are comprised of spindle cells; D: Atypical spindle and epithelial cells are seen, which are consistent with hepatic carcinosarcoma.

Computed tomographic (CT) scan of the tumor
revealed peripheral nodular enhancing portions in the
arterial phase with large internal non-enhancing necrotic
portions (Figure 3A). The peripheral nodular portion of
the tumor was iso-enhancing in the portal phase (Figure
3B). Enhanced-CT imaging features were the same as
contrast-enhanced sonography.
The patient underwent surgical resection. The liver
was found to be cirrhotic with a nodular surface. It was a
large mass without daughter nodules. However, the middle hepatic vein was impinged by a thrombus, which was
resected with complete removal of the hepatic venous
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thrombus.
Macropathology of the tumor showed that it was
grayish-white, grayish-red and soft, with hemorrhagic
necrosis (Figure 4A). The surrounding organizational
boundaries were unclear, with central gray, gelatinous tissue. The mass measured 8 cm × 7 cm × 6 cm with no
capsule. The diagnosis was carcinosarcoma containing
both hepatocellular and sarcomatous elements (Figure
4B-D). Furthermore, the thrombus in the middle hepatic
vein was metastasis.
The patient was discharged after 31 d of hospitalization. She then received chemotherapy. Seventeen days
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Table 1 Typical contrast-enhanced ultrasonography characteristics of various liver tumors
Tumor
FNH
Hemangiomas
HCC
Metastatic
tumor
Hepatic
carcinosarcoma

In the artery phase

In the portal phase

In the late phase

Spoked-wheel enhancement
Peripheral nodular enhancement and
centripetal fill-in
Hyperenhancing
Rim-like or variable intralesional
enhancement
Peripheral nodular or irregular rim
enhancement with large internal nonenhancing area

Hyperenhancing/or with scar
Partial/complete centripetal fill-in

Iso/hyperenhancing/or with scar
Partial/complete centripetal fill-in

Iso/hypoenhancement
Homogeneous or heterogeneous
hypoenhancement
Peripheral isoenhancing with large
internal non-enhancement area

Hypoenhancing
Hypoenhancement (often marked
hypoenhancement)
Peripheral hypoenhancing with large
internal non-enhancement area

FNH: Focal nodular hyperplasia; HCC: Hepatocellular carcinoma.

after discharge, she was re-admitted with hepatic decompensation due to hepatorenal syndrome, portal hypertension and ascites. Subsequently, peritoneal thickening and
enlarged abdominal lymph nodes were found. She died
of recurrence 50 d after surgery.

202 µg/L). After surgery, the tumor was diagnosed as
primary hepatic carcinosarcoma with necrotic and cystic
elements based on pathology.
Low mechanical index real-time CEUS is a new US
technique which improves the differential diagnosis of
focal liver lesions. Hepatic focal nodular hyperplasia
(FNH) appears spoke wheel-shaped with a centrifugal
filling contrast enhancement pattern in the early artery
phase on CEUS[9]. In the portal or later phase, some
FNHs may show central scars[10]. Hemangiomas show
peripheral enhancement that gradually fills in the arterial
phase[11]. However, the present case demonstrated peripheral nodular enhancement with two feeding artery vessels
in the arterial phase without gradual fill-in. Furthermore,
there was slight hypoenhancement of the peripheral
nodular area in the later phase with a large non-enhanced
center in the three phases, which is different from typical
hepatocellular carcinoma (HCC) and liver metastatic tumors. Typically, HCC appears with homogeneous hyperenhancement during the arterial phase and hypoenhancement during the portal or/and late phases[12]. Typically,
hepatic metastasis shows peripheral rim-like or variable
intralesional enhancement during the arterial phase, and
often marks hypoenhancement during the portal and late
phases[13]. The CEUS enhancement patterns of different
hepatic tumors are summarized in Table 1.
The imaging findings of hepatic carcinosarcoma presented in our case showed a large mass with a large necrotic portion. It is difficult to establish an accurate preoperative diagnosis. However, if a primary hepatic tumor
exhibits a large necrotic mass, carcinosarcoma should be
considered. Conventional sonography is usually the first
imaging technique used in patients with carcinosarcoma,
and CEUS plays an important role in demonstrating primary liver carcinosarcoma enhancement patterns.

DISCUSSION
Carcinosarcoma is a miscellaneous tumor[1]. The World
Health Organization (WHO) defined carcinosarcoma as a
tumor containing both carcinomatous (either hepatocellular or cholangiocellular) and sarcomatous elements. It
is a malignant mixed tumor. Including the present case,
less than 30 cases of carcinosarcoma fulfilling the WHO
criteria have been reported in PubMed. Hepatic carcinosarcoma generally has a highly aggressive and malignant
biological course with rapid growth and local infiltration[6].
Kwon et al[7] reported a case of carcinosarcoma of the
liver with cholangiocarcinomatous elements and osteosarcomatous and chondrosarcomatous elements. CT analysis
of this tumor revealed peripheral enhancing viable portions, large internal non-enhancing necrotic portions, and
a dense radiopaque lesion. On magnetic resonance imaging, this tumor was observed, on T2-weighted images,
to have slightly hyperintense peripheral viable portions,
moderately hyperintense internal necrotic portions, and
very hyperintense small central cystic portions. In addition, calcification and ossification had low or dark signal
intensity on T1- and T2-weighted images.
Sumiyoshi et al[6] observed one case of hepatic carcinosarcoma which was demonstrated to be embryonal
sarcoma in cholangiocarcinoma. This carcinosarcoma on
magnetic resonance imaging revealed hypointensity on
T1-weighted images and heterogeneous hyperintensity on
T2-weighted images. Shu et al[5] reported one case of liver
carcinosarcoma, and triple-phase contrast CT revealed a
mixed density mass with inhomogeneous enhancement,
multiple cystic nodules and irregular rim enhancement.
They demonstrated that the hepatic carcinosarcoma CT
presentation was unspecific and the pre-operative diagnosis was difficult.
Deng et al [8] described one case that was misdiagnosed as liver abscess by baseline sonography. Contrastenhanced CT revealed a hepatic malignant tumor (AFP,
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COMMENTS
COMMENTS
Case characteristics

The patient had high fever with cold symptoms for 1 mo.

Clinical diagnosis

The patient had primary hepatic tumor with cirrhosis and an alpha-fetoprotein
(AFP) level of 221.7 µg/L.

Differential diagnosis

Contrast-enhanced ultrasonography, computed tomographic scan and serum
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AFP determination helped in the differential diagnosis.

4

Laboratory diagnosis

Serum markers for hepatitis B and C were negative, but serum AFP level was
221.7 µg/L.

5

Imaging diagnosis

On contrast-enhanced ultrasonography (CEUS), the tumor showed peripheral
nodular hyperenhancement in the arterial phase with two feeding arterial vessels and a large internal non-enhancing portion in the center.

6

Treatment

The patient underwent surgical resection of the tumor and received chemotherapy.

7

Related reports

The tumor revealed a large internal non-enhancing portion in the center, easily
misdiagnosed as a liver abscess, however, peripheral nodular hyperenhancement in the arterial phase and AFP level helped in the diagnosis of malignancy.

8

Experiences and lessons

9

Peer review

10

The tumor showed a large internal non-enhancing portion in the center, easily misdiagnosed as a liver abscess in patients with high fever. Furthermore,
peripheral nodular hyperenhancement in the arterial phase may easily be
misdiagnosed as a hemangioma, but without gradual fill-in and the presence of
cirrhosis, and elevated AFP level helped in the diagnosis of malignancy.
The authors reported on the rare CEUS characteristics of a primary hepatic
carcinosarcoma, and the contrast enhanced-computed tomographic imaging,
pathologic and surgical specimen findings. The paper has interesting information about a rare disease with new technology for the diagnosis.
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LIVER DISEASES

Pleomorphic hepatocellular carcinoma following
consumption of hypericum perforatum in alcoholic cirrhosis
Evangeli S Lampri, Elli Ioachim, Haralampos Harissis, Eufemia Balasi, Antigoni Mitselou, Vasiliki Malamou-Mitsi
erin accumulation (grade 2, as determined by Prussian
blue iron stain) in hepatocytes and Kupffer cells but no
copper accumulation (as determined by orcein stain).
Immunohistochemical analysis showed hepatocyte antigen-positive staining for the neoplastic cells and SGCs.
The diagnosis was made for cirrhosis-related HCC with
SGCs. The previous reports of pleomorphic HCC have
featured osteoclast-like (i.e. , mesenchymal type) giant
cells, making this case of epithelial type giant cells very
rare. The patient’s 6-month history of hypericum perfora-
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tum/St John’s wort self-medication may have prompted the
cirrhosis or HCC progression or the unusual SGC manifestation.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This case report describes the clinicopathological-

based finding of an unusual hepatocellular carcinoma (HCC)
with syncytial giant cells (SGCs) in a 55-year-old man with
a 6-year history of alcoholic cirrhosis. Unlike the previ-

ous case reports of these rare tumor types that have
demonstrated the mesenchymal and non-neoplastic nature of the giant cells, the current case showed an epithelial and hepatocyte-originated neoplasmic nature. An

Abstract
Hepatocellular carcinoma (HCC) often develops in
patients with underlying liver disease, yet HCC with
syncytial giant cells (SGCs) is extremely rare. Herein,
we report a 55-year-old man with a 6-year history
of alcoholic cirrhosis who during his regular checkup
presented with marked elevation of alpha-fetoprotein.
Clinical examination and imaging analyses revealed a
tumor-like lesion in segment 4 of the liver, which was
removed by limited wedge resection. Histological analysis by hematoxylin and eosin staining indicated pleomorphic and atypical nodules, with some SGCs, embedded within the boundaries of the neoplastic lesion.
The adjacent liver parenchyma showed microvesicular
steatosis, pericellular fibrosis, and moderate hemosid-
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intriguing feature of case is the patient’s 6-month history
of hypericum perforatum/St John’s wort self-medication,
which may have prompted the cirrhosis or HCC progression or the unusual SGC manifestation.

Original sources: Lampri ES, Ioachim E, Harisis H, Balasi E,
Mitselou A, Malamou-Mitsi V. Pleomorphic hepatocellular carcinoma following consumption of hypericum perforatum in alcoholic cirrhosis. World J Gastroenterol 2014; 20(8): 2113-2116
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i8/2113.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i8.2113
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INTRODUCTION

H

Hepatocellular carcinoma (HCC) often develops in patients with underlying liver disease, yet the HCC type with
syncytial giant cells (SGC) is extremely rare. Multinucleated
giant cells have been reported in a variety of neoplasms
from many organs, including the liver, but these cells have
featured an osteoclast phenotype[1-5]. The cellular origin of
these osteoclast-like giant cells remains controversial, and
various studies have provided evidence suggesting mesenchymal derivation as well as epithelial derivation[4-6].
Herein, we report the clinicopathological-based finding of cirrhosis-related HCC with SGC in an adult male
with a long-term history of alcoholism and a short-term
history of hypericum perforatum [commonly known as
St John’s wort (SJW)]. Immunohistochemical evidence
indicated that the SGCs are of epithelial and not mesenchymal origin. Moreover, the patient’s ingestion of SJW
raises the intriguing possibility of its involvment with this
unusual manifestation.

SP

Figure 1 Magnetic resonance imaging showed a tumor-like lesion (arrow)
and ischemia in segment 4 of the liver.

CASE REPORT
A 55-year-old man with a 6-year history of alcoholic
cirrhosis diagnosis presented with marked elevation of
alpha-fetoprotein (a-FP; 14000 ng/mL, reference range:
0-40 ng/mL) during his regular checkup. Magnetic resonance imaging revealed a tumor-like lesion on segment
4 of the liver (Figure 1). The patient was admitted to the
Department of Surgery for treatment on 1 April 2008.
During the initial interview, the patient self-described a
long-term history of large-quantity daily alcohol intake
(10 L of wine/d for 10 years) and a short-term history
of unknown quantity daily intake of SJW (for the last
few months). Hepatomegaly was found upon physical examination, but further serologic analyses revealed normal
levels of ferritin (120 g/L, reference range: 24-248 g/L)
and ceruloplasmin (32 g/L, reference range: 20-50 g/L)
and negative results for autoimmune markers and hepatitis B- and C-specific antigens.
Fine needle aspiration of the tumor performed on 2
April 2008 revealed normal and atypical hepatocytes, nodular regenerative atypia, and transitional and differentiated
bile duct epithelial cells. In addition, three distinct hepatocyte aggregations were observed, which were characterized
by pleomorphism, non-uniform nuclear size, increased nucleocytoplasmic ratio, diffuse chromatin distribution, and
large, prominent nucleoli. While the presence of these aggregates suggested a neoplastic character for the tumor-like
lesion, atypia could not be excluded due to the presence of
the regenerative nodules and cirrhotic features.
The patient underwent segment 4 resection on 4 April
2008. The procedure was modified perioperatively to a
limited wedge resection with ethanol injection of the cut
liver surface according to the observations of substantial
ischemia in the left liver lobe, gross pathological features
of cirrhosis in the right lobe, and presence of three small
(about 2 mm each) satellite nodules. The resected specimen
measured 3 cm × 2.5 cm × 1.5 cm. Sectioning revealed
multiple white nodules throughout the tumor tissue, which
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Figure 2 Hematoxylin and eosin-staining of a representative hepatocellular
carcinoma section showing the multinuclear giant syncytial cells (arrows).

itself was surrounded by normal liver tissue with a micronodular cirrhotic appearance.
Subsequent microscopic analysis of the nodules revealed disordered architecture of the surrounding liver
cell. The cells comprising the nodules showed pleomorphism and atypia, with some syncytial type multinuclear
giant cells that had features similar to infantile giant cell
hepatitis (Figure 2). Moreover, these giant cells also displayed the same nuclear atypia as the other HCC cells,
which suggested that the cells were part of the tumor
itself and not merely entrapped non-neoplastic cells; the
marked lack of any giant cell changes in the adjacent liver
tissue further reinforced this hypothesis.
A small number of mitotic figures, both typical and
atypical and with or without apoptotic bodies, were observed in the tumor-like lesion, including the nodules, as
well as beyond the lesion boundary, in the adjacent liver
parenchyma. Inflammatory cells, such as lymphocytes
and plasmatocytes, were present throughout the HCC
and adjacent liver tissue, with greater incidence in the
septa. Hyperplasia was observed in the marginal area of
the nodules and small bile ducts. The adjacent liver parenchyma showed microvesicular steatosis, pericellular fibrosis, and moderate hemosiderin accumulation (grade 2,
as determined by Prussian blue iron stain) in hepatocytes
and Kupffer cells but no copper accumulation (as determined by orcein stain).
Immunohistochemical analysis showed hepatocyte
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Among the most common liver injuries are acute liver necrosis, hepatitis, cholestasis, fibrosis and cirrhosis; in addition, many of the medicines show either direct or indirect
carcinogenic potential. Over the past few decades, the
traditional herbal preparation of SJW extract has risen
tremendously in popularity in the Western world, largely
due to its observed benefits in treating mild to moderate
depression[7-9], and bladder cancer[10,11].
Recent studies have indicated a potential clinical benefit of SJW for treating alcoholism, and implicated the
bioactive phytochemical hyperforin as the constituent
responsible for this response[12]. Interestingly, hyperforin has also been shown to have anti-microbial activity
against Gram-positive bacteria and numerous viruses[13,14].
Studies of the molecular mechanisms underlying the
bioactive activities of hyperforin have revealed a complex
functional interaction with the other SJW constituents of
essential oils, phloroglucinols, and flavonoids to induce
a photoactivation process, possibly leading to production of singlet oxygen molecules[13,14]. Photoactivated-free
radicals may exert the protective anti-infective or antitumor effects-for the latter, possibly through activation
of apoptosis-related pathways[15,16].
In general, SJW is well tolerated as both topical and
oral preparations. The most commonly reported adverse
effects are gastrointestinal-related (i.e., nausea, hypogastric
pain, loss of appetite, diarrhea, gastric complaints[17] and
sedative-related (i.e., dizziness, confusion, and fatigue)[18].
Rare cases of photosensitivity development have also
been reported, most often associated with systemic administration[19], and possible fertility risks have been suggested by some studies as well[20].
Another unknown mechanism of SJW is its ability to
interact, either beneficially or detrimentally, with conventional drugs concomitantly-administered[21]. This possibly
was highlighted by the observation of SJW-associated
enhancement of P-glycoprotein, an intestinal multidrug
transporter, and the cytochrome P450 (CYP) oxidative
enzyme superfamily members CYP3A4 and CYP2C9.
The induction of CYP3A4 represents a particularly
troubling (and unresolved) clinical concern because of
its abundance in the liver and intestine, both important
sites of drug bio-transformation[22]. In addition, highdosage SJW has been shown to activate the detoxification
pathway mediated by the pregnane X receptor (PXR),
a particularly promiscuous receptor; PXR overstimulation is detrimental and may result from SJW interactions
with other drugs[23]. Finally, the non-standardized compositions of SJW extract preparations, available as overthe-counter medicines and often taken without clinical
oversight, further complicate our ability to understand
the benefits and risks of SJW, such as which may have
contributed to the current case[24].
Despite these unknown features of SJW bioactivity,
the significant anti-tumor effects of hyperforin in cell culture and animal systems have prompted continued efforts
to investigate its potential as an efficacious cancer therapy
that is less toxic than the current chemo- and radio-therapies. For example, in vitro studies of various rat and human
cancers (e.g., mammary carcinoma, squamous cell carcino-

Figure 3 Mononuclear and multinuclear carcinoma cells showed reactivity for the hepatocyte antigen (brown). Magnification × 40.

antigen-positive staining for the neoplastic cells and
SGCs (Figure 3). No cells showed immunoreactivity for
macrophage-specific markers, such as CD68, but occasional cells showed immunoreactivity for the proliferation
marker Ki-67/MIB-1 or the oncoprotein p53. The giant
cells’ nuclei showed a remarkable lack of immunoreactivity for all of the markers detected.
According to the collective histological findings,
the diagnosis was made for cirrhosis-related HCC with
SGCs. Up to the last follow-up examination, performed
on 10 April 2013, the patient had maintained a-FP levels
within the normal range and showed no signs of tumor
recurrence by liver imaging.

DISCUSSION
While adult cases of giant cell HCC are relatively common, and its clinical and histologic features are well
characterized, the case of giant cell HCC presented
herein highlights the unusual histological manifestation
of syncytial type cells[1-5]. Previous case reports of these
rare tumor types have demonstrated the mesenchymal
and non-neoplastic nature of the giant cells, leading to
the suggested nomenclature of liver cell carcinoma with
osteoclast-like giant cells[4-6]. However, the giant cells of
the current case showed an epithelial and hepatocyteoriginated neoplasmic nature, leading to the diagnosis of
HCC with syncytial giant cells.
Another distinctive feature of this HCC case is its manifestation in cirrhotic liver. While cirrhosis was a likely etiology of the HCC, as suggested by the presence of nodular
cirrhosis and microvesicular steatosis, the etiology of the
cirrhosis was not obvious, and could have been long-term
alcoholism or hemosiderosis. The patient’s chronic consumption of SJW represents another potential complicating factor. The known hepatoxic properties of this herbal
medicine may have contributed to or been the primary inducing factor of the syncytial phenotype of the giant cells.
The liver is among the first organs to experience toxic
injury, as it is the main site of endo- and xenobiotic biotransformation. As such, a primary focus of drug development and clinical trials is determining the liver-related
side effects of pharmaceutical and herbal medicines.
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ma, malignant melanoma, and lymphoma) showed equal
or greater anti-tumor effects of hyperforin compared to
the common cytostatic drugs camptothecin, paclitaxel,
and vincristine[25]. Moreover, the molecular mechanism
of hyperforin-mediated tumor cell apoptosis was shown
to involve, at least partially, mitochondrial release of cytochrome c and caspase activation, thereby triggering cell
death pathways[25,26]. However, as with any pharmacologic
or herbal medicine, absolute anti-tumor activity is not
guaranteed and inappropriate doses or concomitant drug
administrations may create a pro-tumor situation.
For the case of cirrhosis-related HCC with SGCs
described herein, we cannot conclude the role played by
SJW with any certainty. The patient’s ingestion of SJW
may have created a hepatotoxic condition that promoted
the progression of cirrhosis or HCC. Nonetheless, this
case highlights the need for further studies of SJW to
determine its side effects profile and safe dosages under
various physiologic and pathogenic conditions; such
knowledge is particularly important as the manufacture
(i.e., compositions) and use (i.e., dose, duration, and in
conjunction with other drugs) of SJW is non-uniform
and widespread.
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LIVER DISEASES

Long-term durable response to lenalidomide in a patient
with hepatic epithelioid hemangioendothelioma
Maria Caterina Pallotti, Margherita Nannini, Claudio Agostinelli, Simona Leoni, Valerio Di Scioscio,
Anna Mandrioli, Cristian Lolli, Maristella Saponara, Stefano Pileri, Luigi Bolondi, Guido Biasco,
Maria Abbondanza Pantaleo
ner known as hepatic EH (HEH). Surgical resection with
curative intent represents the gold standard therapy.
When surgery is not feasible, or in cases of metastatic
disease, no standard medical treatment is currently
indicated. In small series, drugs with anti-angiogenic
activity (such as bevacizumab, sorafenib, thalidomide,
and lenalidomide) have been proposed with promising
results. We describe a 73-year-old man with multifocal non-resectable HEH treated with lenalidomide.
Disease status was evaluated by abdominal ultrasound
and magnetic resonance every four months. The patient was treated for a total of 39 mo with prolonged
disease stabilization and, at the time of writing, is still
under treatment with a good tolerance profile. During a
short period of treatment discontinuation, the disease
showed slight progression that immediately resolved
after the reintroduction of lenalidomide. Lenalidomide
may represent a valid treatment option for HEH due
to its anti-angiogenic and antineoplastic activities. This
preliminary result merits further study in a large series.
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Core tip: Hepatic epithelioid hemangioendothelioma
(HEH) is a rare tumor. Currently, no standard medical treatment is indicated in unresectable disease. We
describe the case of a patient with HEH who obtained
stable disease after 40 mo of treatment with lenalidomide. Tolerance to treatment was very good. This
report highlights the possibility of obtaining very long
stable disease with an anti-angiogenesis drug. In recent years, the introduction of angiogenesis inhibitors
has offered an interesting medical approach to this rare
tumor.

Abstract
Epithelioid hemangioendothelioma (EH) is a rare tumor
arising from the vascular endothelial cells of soft tissue
or visceral organs. The most common visceral site is
the liver, where it is often involved in a multifocal man-
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or large prospective clinical trials involving patients with
HEH. Therapy is selected based on clinical judgment.
Therefore, it is very important for patients to be evaluated in a specialized oncology center for HEH diagnosis
and treatment.
Percutaneous treatment, radiofrequency or embolization of the hepatic lesion, chemotherapy, radiotherapy,
immunotherapy, and hormone therapy have been evaluated[3,8,13]. For some time, fluorouracil, doxorubicin, vincristine, and interferon were used in HEH patients to
obtain partial or stable disease[3,14,15].
Vascular endothelial growth factor (VEGF) is commonly expressed on vascular endothelial cells, and drugs
with anti-angiogenic activity are proposed for treatment
of HEH and EH[8]. Recently, thalidomide, bevacizumab,
sorafenib, and metronomic cyclophosphamide have been
used in patients affected with HEH or EH, with variable
responses being obtained[5,6,8,16-19]. Non-steroidal antiinflammatory drugs that have an anti-angiogenic effect
have also been used alone or in combination with other
drugs in the treatment of HEH[20].
The natural course of HEH is not predictable: sometimes the tumor is indolent and stable for several years,
whereas in others it is aggressive and rapidly metastatic[8].
Lenalidomide is an antineoplastic drug with antiproliferative and cytotoxic effects, immunomodulatory
properties, and anti-angiogenic activity[21,22]. A few cases
of patients with solid tumors treated with lenalidomide,
in association with other medical therapies, are described
in the literature, but in only one of these cases does the
patient have EH[4,23-25]. We describe the case history of
an HEH patient demonstrating a long-term durable response to lenalidomide treatment.

Original sources: Pallotti MC, Nannini M, Agostinelli C, Leoni S,
Di Scioscio V, Mandrioli A, Lolli C, Saponara M, Pileri S, Bolondi L, Biasco G, Pantaleo MA. Long-term durable response to lenalidomide in a patient with hepatic epithelioid hemangioendothelioma. World J Gastroenterol 2014; 20(22): 7049-7054 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i22/7049.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i22.7049

INTRODUCTION
Epithelioid hemangioendothelioma (EH) is a rare tumor
that develops from vascular endothelial cells and involves
soft tissue and visceral organs. In 1982, the literature first
defined EH as a pathologic histotype, and in 1984, the
first retrospective study of 34 patients with EH was published[1,2]. The incidence of this rare tumor is less than
1 per million people, and it is more frequent in females
than in males, with a median age in the fifties[3-5]. The etiology is unknown[3].
EH can arise in the lung, skin, brain, spleen, heart,
stomach, bones, or lymph nodes, but it is in the liver
that it is most prevalent[3,4,6]; in such cases, the disease
is known as hepatic epithelioid hemangioendothelioma
(HEH). HEH metastases are commonly found in the
lung, peritoneum, lymph nodes, and bones[3,7,8].
HEH is often asymptomatic, or patients may present
with generalized signs and symptoms such as abdominal
pain, jaundice, hepatomegaly, raised laboratory parameters of liver function, fatigue, weight loss, anorexia, ascites, and/or emesis[2,3,7]. At diagnosis, HEH can be a single
focal disease in about 13% of cases, whereas it involves
multifocal disease in the other 87%[3,4,6]. Ultrasound, computed tomography (CT), or magnetic resonance (MR) imaging can be used in diagnosis and treatment follow-up.
Definitive diagnosis can only be made with histopathologic biopsy examination or by surgery[3].
The t(1;3) (p36.3;q25) translocation was recently
reported in some HEH patients, as demonstrated by
fluorescence in situ hybridization. This translocation was
not found in other epithelioid vascular tumors such as
epithelioid hemangioma, epithelioid angiosarcoma, or
epithelioid sarcoma-like hemangioendothelioma, and is
likely specific to HEH. This could have an important role
in differential diagnosis. Subsequent reverse transcriptionpolymerase chain reaction showed that the fusion product of this translocation is WWTR1-CAMTA1. These
genes (WWTR1 and CAMTA1) play an important role in
oncogenesis[9].
Surgery (hepatic resection or orthotopic liver transplantation) would be the initial standard treatment of
HEH if the disease is localized[10-13]. This approach could
be curative. After surgery, the patient must undergo medical therapy, but in selective cases it is also possible to evaluate liver transplantation despite extrahepatic disease[3,12].
By comparison, a standard medical treatment is not
defined for cases ineligible for surgery or where the disease is metastatic[5,6,8]. There are no treatment guidelines
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CASE REPORT
In December 2009, a 73-year-old man presented with
elevated serum alanine aminotransferase (ALT 56 U/L,
normal range < 41), aspartate aminotransferase (AST
41 U/L, normal range < 3), alkaline phosphatase (ALP
380 U/L, normal range 98-280), and gamma-glutamyl
transpeptidase (GGT 168 U/L, normal range 8-61). The
patient was asymptomatic. Contrast CT, abdominal gadoxetic acid-enhanced dynamic MR imaging (Figure 1A),
and contrast-enhanced ultrasound of the liver showed
multiple hepatic lesions (Figure 2A). An ultrasound-guided biopsy of one of the hepatic lesions was made. Histologically, the liver tissue was infiltrated by a neoplastic
population composed of short strands, cords, and nests
of rounded to slightly spindled eosinophilic cells, embedded in a myxohyaline stroma. At immunohistochemistry,
tumor cells were CD34 and von Willebrand factor positive, negative for CD21, CD23, smooth muscle actin,
epithelial membrane antigen (EMA), and cytokeratins,
and showed a low proliferation index/MIB1 (< 5%). According to morphologic and immunohistochemical data,
epithelioid hemangioendothelioma was diagnosed (Figure
3). Due to the multiple hepatic lesions, a liver resection
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A

B

Figure 1 Abdominal magnetic resonance at diagnosis and after ten months of treatment. A: Multiple hepatic lesions with heterogeneous characteristics: central
hypodensity and peripheral hyperdensity (arrows); B: Stable disease, with a greater contrast between central and peripheral parts of the lesion as colliquative necrosis
(arrows).

A

B

C

D

Figure 2 Ultrasound and contrast-enhanced ultrasound of the liver at diagnosis, six months after the beginning of treatment, five months after lenalidomide interruption, and six months after lenalidomide reintroduction. A: Multiple lesions visualized in the arterial phase (arrows); B: Stable disease (arrow); C:
Target lesion is increased (32.9 mm now vs 22.8 mm previously) (arrow); D: Target lesion is slightly decreased in size again (28.1 mm) (arrow).

was not indicated and, given the patient’s age, a liver
transplant was not proposed. The decision was made to
treat the patient with 25 mg of lenalidomide daily on 1-21
every 28 d due to its anti-angiogenic properties. The patient started lenalidomide treatment in January 2010 and
was treated for 39 mo in total.
Disease was evaluated by abdominal ultrasound
and MR, blood tests, and clinical evaluation every four
months. After only two cycles of treatment, liver function
tests (LFT) showed that AST and ALT had decreased to
the normal range. The other LFT parameters (GGT and
ALP) decreased, but remained above the normal range
(GGT 121 U/L, ALP 163 U/L). After 6 mo, abdominal
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ultrasound showed stable disease (Figure 2B). MR also
demonstrated an intralesional structure modification as
colliquative necrosis; indirect signs of tumor response to
the medical treatment (Figure 1B) after 10 mo.
In February 2012, 26 mo after starting lenalidomide,
we decided to stop the treatment due to the occurrence
of a comorbidity (psychological distress). After five
months of treatment discontinuation, an ultrasound evidenced an increase in size of a target hepatic lesion (32.9
mm vs the previous 22.8 mm); therefore lenalidomide
therapy was restarted for another six cycles (Figure 2C).
A slight reduction in size of the target hepatic lesion (28.1
mm) was demonstrated by subsequent liver ultrasound
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Figure 3 Pathological and immunohistochemical evaluation. A: Hematoxylin-eosin section at 100 microscopic fields; B Hematoxylin-eosin section at 200 microscopic fields; C: Immunohistochemical expression of vascular cell marker CD34 at 200 microscopic fields (APAAP technique; Gill’s hematoxylin nuclear counterstain);
D: Neoplastic cells showing a low proliferation index/MIB1 at 200 microscopic fields (APAAP technique; Gill’s hematoxylin nuclear counterstain). APAAP: Alkaline
phosphatase monoclonal anti-alkaline phosphatase.

(US) (Figure 2D). At the time of writing, the patient is
continuing to receive treatment and is doing well.

[del(5q)] with lower or intermediate-1 risk. Data suggest
a role for this therapy in non-Hodgkin lymphoma and
chronic lymphocytic leukemia[28-32]. The drug is administered orally and is generally well-tolerated. The most
frequent adverse events are fatigue, skin rash, thrombocytopenia, and neutropenia[4,21]. A promising recent study
reported the combination of lenalidomide with chemotherapy or proteasome inhibitor in relapsed or refractory
multiple myeloma[21].
In our patient, the antitumor activity of lenalidomide
in HEH is suggested by the increased size of the target
lesion during the period of treatment discontinuation
and the new stability obtained after restarting treatment.
In another case report of an EH patient treated with lenalidomide, a young woman with cutaneous and intracranial EH with pulmonary, liver, brain, and skill metastases
after multiple local and systemic treatments was enrolled
in two subsequent lenalidomide protocols that led to
stable disease for six years[4].
Our patient has been treated for 39 mo and no sideeffects or abnormal laboratory values have been noted.
The decision to stop treatment for a few months was
taken at the patient’s request and was not related to lenalidomide. Therefore, lenalidomide appears to be welltolerated for an extended period.
This is the second report on the potential role of
lenalidomide in the treatment of HEH. Further single
reports, case collections, or a phase 2 study should be encouraged.

DISCUSSION
HEH is a rare tumor that develops from vascular endothelial cells with overexpression of VEGF and its
receptor[1]. Surgery is the first treatment approach for
this disease. In cases of unresectable disease, no standard
medical therapy is available[3]. The recent introduction of
anti-angiogenic drugs (such as bevacizumab, sorafenib,
thalidomide, and lenalidomide) has offered new options
in the treatment of HEH[5,6,8,16-18]. Since HEH is a rare
tumor, only a few patient case reports or case collections are available. A recent phase 2 study reported on
7 EH patients and 23 with angiosarcoma treated with
bevacizumab[17]. Six out of the seven patients obtained
stable disease or a partial response. The French Sarcoma
Group also presented a phase 2 study with Sorafenib in
15 patients with progressive EH, obtaining interesting
results[18].
Lenalidomide is an antineoplastic drug derived by
modifying the chemical structure of thalidomide, which
not only makes it less toxic, but also more active and
potent [21]. It has both anti-angiogenic and antitumor
activity. Lenalidomide is approved for the treatment of
multiple myeloma and can be used alone or with steroid
therapy[26,27]. It is also approved for the treatment of myelodysplastic syndrome with deletion of chromosome 5q
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COMMENTS
COMMENTS

6

Case characteristics

A 73-year-old man with a diagnosis of hepatic epithelioid hemangioendothelioma.

Clinical diagnosis

The patient was asymptomatic.

7

Differential diagnosis

Liver metastases, hepatocellular carcinoma, and other epithelioid vascular tumors such as epithelioid hemangioma, epithelioid angiosarcoma, or epithelioid
sarcoma-like hemangioendothelioma.

Laboratory diagnosis

8

ALT 56 U/L, AST 41 U/L, ALP 380 U/L, GGT 168 U/L.

Imaging diagnosis

Contrast computed tomography, abdominal gadoxetic acid-enhanced dynamic
magnetic resonance imaging, and contrast-enhanced ultrasound of the liver
showed multiple hepatic lesions.

9

Pathological diagnosis

An ultrasound-guided biopsy of one of the hepatic lesions was made. Epithelioid hemangioendothelioma was diagnosed by morphologic and immunohistochemical data. Histologically, the liver tissue was infiltrated by a neoplastic
population composed of short strands, cords, and nests of rounded to slightly
spindled eosinophilic cells, embedded in a myxohyaline stroma. At immunohistochemistry, tumor cells were CD34 and von Willebrand factor positive, negative for CD21, CD23, smooth muscle actin, epithelial membrane antigen, and
cytokeratins, and showed a low proliferation index/MIB1 (< 5%).

10

11

Treatment

The patient was treated with lenalidomide 25 mg daily on 1-21 every 28 d.

Experiences and lessons

The patient was treated with lenalidomide for a total of 39 months with prolonged disease stabilization and, at the time of writing, the patient is still under
treatment with a good tolerance profile. During a short period of treatment
discontinuation, the disease showed a slight progression that immediately resolved after the reintroduction of lenalidomide. This drug may represent a valid
treatment option for hepatic epithelioid hemangioendothelioma. This preliminary
result merits further study in a large series.

12

13

Peer review

The authors report an interesting case which presents a conservative therapy of
a rare neoplasm in adulthood - hepatic epithelioid hemangioendothelioma. The
treatment option described in the article may be helpful for readers who have
patients suffering the same condition.
14
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Core tip: A 35-year-old woman presented to the hospital complaining of epigastric pain and abdominal fullness. Imaging findings showed a giant cavernous hemangioma approximately 150 mm in size on right lobe of
the liver. We performed right hepatectomy. Histologically, this entity was diagnosed as a cavernous hemangioma. Furthermore, hemangiomatous lesions were
scattered around the Glisson’s capsule of normal liver.
These hemangiomatous lesions were not recognized
preoperatively. Even if we were unable to diagnose the
hemangiomatosis around the giant hemangioma preoperatively, we still would have had to excise sufficiently
large surgical margins, as giant hemangiomas may
have small hemangiomatous lesions around the tumor.

Abstract
Diffuse liver hemangiomatosis with giant cavernous
hemangioma in adult is extremely rare. A 35 year-old
woman presented to hospital with main complaint of epigastric pain and abdominal fullness. An enhanced computed tomography scan revealed a massive liver tumor
in right lobe about 150 mm in size. There was contrast
enhancement at the periphery of the mass consistent
with a cavernous hemangioma. She underwent right
hepatectomy. Histologically, it was diagnosed as a cavernous hemangioma. And also, hemangiomatous lesions
were scattered around the Glisson’s capsule on the back
ground liver. These hemangiomatous lesions were not
recognized preoperatively. Even if we couldn’t diagnose
hemangiomatosis around the main giant hemangioma
preoperatively, we need to take enough surgical margins because the giant hemangioma has the potential
to have small hemangiomatous lesions around the tumor. We reported right hepatectomy for giant cavern-
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INTRODUCTION
Liver cavernous hemangiomas are the most common
benign tumor of the liver. On autopsy, their incidence
ranges from 5% to 20%[1,2]. Most hemangiomas are small
in size (< 4 cm in diameter) and remain asymptomatic,
requiring no treatment. Giant hemangiomas present a
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different disease course. In many surgical series, giant
hemangiomas are defined as cavernous hemangiomas
larger than 4 cm in diameter[3]. Symptoms rarely appear
unless the tumor size exceeds 4 cm. Symptomatic hepatic
hemangiomas can present with abdominal pain, hemorrhage, biliary compression, or consumptive coagulopathy.
Diffuse hepatic hemangiomatosis usually occurs in
neonates with an abdominal mass and unidentified congestive heart failure. The disease is associated with Rendu-Osler-Weber disease or skeletal hemangiomatosis[4,5].
Isolated diffuse hemangiomatosis of the liver in adults
without extrahepatic lesions is extremely rare[6]. We report
on a right hepatectomy for giant cavernous hemangioma
with diffuse hepatic hemangiomatosis in the background
of the liver but without an extrahepatic lesion in adults.

Figure 1 There was contrast enhancement at the periphery of the mass
consistent with a cavernous hemangioma.

A

CASE REPORT
In April 2013, a 35-year-old woman presented to a nearby
hospital with main complaint of epigastric pain and a
sense of abdominal fullness. She was 151 cm tall and
weighed 52 kg. Her past or family medical history was
unremarkable. On physical examination, abdominal distension and severe tenderness were present. She has no
jaundice. The results of blood routine and liver function
tests were normal, including a platelet count of 18 × 104
platelets/mL. Serum tumor markers were all within the
normal range. Hepatitis B and C virus markers were negative. On examination, she had a massive liver tumor on
the right lobe of liver that was approximately 145 mm in
size, with areas of necrosis inside of the liver according
to abdominal ultrasonography. A Doppler ultrasonography revealed no remarkable tumor vascularities, except
for the underlying hepatic parenchymal vascular flow.
An enhanced computed tomography (CT) scan revealed
a massive liver tumor in the right lobe of her liver, 153
mm × 133 mm × 95 mm in size. There was contrast enhancement at the periphery of the mass consistent with
a cavernous hemangioma. A coronal view of the mass
is shown in Figure 1. The massive liver tumor showed
low signal intensity on T1-weighted Magnetic Resonance
Imaging (MRI), high intensity on T2-weighted MRI, and
high intensity on diffusion MRI (Figure 2). These image
assessments were highly suggestive of a diagnosis of a
giant hepatic hemangioma. The clinical and radiological
evaluation showed no evidence of Rendu-Osler-Weber
disease or hemangiomas in the extrahepatic region. She
was referred to our hospital for treatment. She preferred
surgery, so she underwent laparotomy; a right hepatectomy was performed. The duration of the operation was
190 min, and the intraoperative blood loss was 845 mL.
The resected tumor was 200 mm × 140 mm × 85 mm in
size and 910 g in weight (Figure 3). Figure 4 shows sections of the resected tumor, with a white area of 105 mm
× 62 mm in size. Histologically, a cavernous hemangioma
was diagnosed (Figure 5). The white area showed tumor
degeneration and a loss of tumor cells. Hemangiomatous
lesions were scattered around the Glisson’s capsule on
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Figure 2 High intensity on T2-weighted magnetic resonance imaging (A)
and high intensity on diffusion magnetic resonance imaging (B).

the background of the liver (Figure 6). These hemangiomatous lesions were not recognized preoperatively. The
patient’s post-operative course was uneventful, and she
was discharged from the hospital 9 d postoperatively.

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[7]. Cavernous hemangiomas of the liver are
the most common type of liver tumor and are most frequently seen in women. Most hemangiomas are asymptomatic and are detected incidentally on the imaging of
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Figure 3 Resected tumor was 200 mm × 140 mm × 85 mm in size and 910
g in weight.

Figure 5 Histological findings of a giant tumor reveal endothelial cell proliferation and dilated blood channels (hematoxylin and eosin staining, × 4).

*

Figure 4 Cut section of the resected tumor. The white area has tumor degeneration and loss of tumor cells.

Figure 6 Hemangiomatous lesions (arrows) were scattered around the
Glisson’s capsule (star) on the back ground liver (hematoxylin and eosin
staining, × 1.25).

the abdomen for unrelated reasons. A large hemangioma
and diffuse hemangiomatosis present symptoms of abdominal pain, discomfort, and palpable mass.
A recent major argument in the treatment of liver
hemangiomas is the indication of the operation. Considering the benign and non-progressive nature of the
disease, it is currently accepted that the diagnosis of giant
hemangioma is not necessarily an indication for surgery
based on its size alone, and continued observations in asymptomatic patients or in patients with minimal abdominal symptoms appear to be justified[8]. Surgery remains
the only consistently effective curative treatment for giant
hemangiomas. However, Kayan et al[9] reported that the
combination of preoperative percutaneous trans-catheter
arterial embolization (TAE) and surgery is a safe procedure that eliminates the risk of intraoperative bleeding in
the treatment of giant hepatic hemangiomas.
Hepatectomy may be accomplished by a simple
enucleation or an anatomical resection. Operative series
comparing enucleation and lobectomy have shown that
complications, such as bleeding from damage to blood
vessels and bile duct injury, were significantly more
common and more serious after lobectomy. Therefore,
enucleation is preferred when feasible for symptomatic
giant hemangiomas[10]. In our case, the giant hemangioma was observed very near to middle hepatic vein, so we
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selected a right hepatectomy. Histologically, this entity
was diagnosed as a giant cavernous hemangioma, 20 cm
in size. Scattered small hemangiomatous lesions were
found in the background of the liver with a cavernous
hemangioma. In particular, they were scattered around
the Glisson’s capsule. We diagnosed the hemangiomatosis, but these hemangiomatous lesions were not recognized preoperatively.
Hepatic hemangiomatosis may be a rare condition
characterized by the diffuse replacement of the hepatic
parenchyma with hemangiomatous lesions and can sometimes be associated with systemic hemangiomatosis[11].
The natural history and underlying etiology of diffuse
hepatic hemangiomatosis remain uncertain. Diffuse hepatic hemangiomatosis has been reported in relation with
hereditary hemorrhagic telangiectasia[5]. Hereditary hemorrhagic telangiectasia, also called Rendu-Osler-Weber
disease, is a systemic fibrovascular dysplasia with autosomal dominant inheritance. In our patient, there were
no clinical features of Rendu-Osler-Weber disease. In
infancy, hemangiomatosis usually involves the entire liver,
in a diffuse fashion. On the other hand, in adults, diffuse
liver hemangiomatosis alone is extremely rare without
extrahepatic lesions. Only a few patients with isolated
liver hemangiomatosis have been reported in the English
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literature[6,12].
Previous reports have cited the role of steroid medications in the development of hepatic cavernous hemangiomas[13] and the administration of metoclopramide
medications in a patient with diffuse hepatic hemangiomatosis. No history of steroid or estrogen use was documented in the reported cases of diffuse hepatic hemangiomatosis[14].
Cavernous hemangioma is the most common benign
hepatic tumor and is typically described as a solitary, wellcircumscribed lesion with a distinct fibrous interface;
therefore, hepatic parenchymas are usually not included
in cavernous hemangiomas[15]. Scattered hemangioma-like
vessels in the hepatocellular nodular lesions were found
in the present patients and resembled the findings that
were described in the background liver of a cavernous
hemangioma[16]. Jhaveri et al[17] reported on the association
of hepatic hemangiomatosis with a giant cavernous hemangioma in an adult population. These hemangiomatosis
were diagnosed in imaging tests, including abdominal ultrasonography, CT, MRI, among others; however, in our
case, hemangiomatosis was not recognized preoperatively.
The management strategy for giant hepatic hemangiomas can differ depending on the presence of associated hemangiomatosis and on the amount and distribution of the residual hepatic parenchyma[17]. As previously
explained, enucleation is preferred when feasible for
symptomatic giant hemangiomas due to the potential for
complications from surgery. However, surgical candidates
must be carefully selected to avoid surgical complications related to excessive blood loss from oozing due to
the deroofing of the areas of hemangiomatosis after the
enucleation of a giant hepatic hemangioma[17].
Symptomatic patients with giant hemangiomas and
associated extensive hemangiomatosis can be difficult
subjects for enucleation and are better managed by means
of an extensive lobectomy. Because we were unable to
diagnose the hemangiomatosis around the main giant
hemangioma preoperatively, we needed to use large surgical margins, as the giant hemangioma may have small
hemangiomatous lesions around the tumor. Although
there have been no previous reports of these accessory
lesions, if we can decrease main tumor size, shrinkage or
disappear hemangiomatosis around main tumor by TAE,
we may be able to resect smaller range of the liver.
In conclusion, we reported on a right hepatectomy
for a giant cavernous hemangioma with diffuse hepatic
hemangiomatosis in the liver background without extrahepatic lesions in an adult. Further research and examinations of similar cases are required to confirm this
relationship and to further assess the clinical significance
of a giant cavernous hemangioma with diffuse hepatic
hemangiomatosis in adults.

Diagnosis of a giant cavernous hemangioma of the liver.

Differential diagnosis

Hepatocellular carcinoma, Focal nodular hyperplasia

Laboratory diagnosis

She results of blood routine and liver function tests were normal, including
platelet count of 18 × 104 platelets/mL, and serum tumor markers and hepatitis
B and C virus markers were all within normal range.

Imaging diagnosis

Computed tomography scan revealed a massive liver tumor in right lobe of liver,
153 mm × 133 mm × 95 mm in size and there was contrast enhancement at the
periphery of the mass consistent with a cavernous hemangioma.

Pathological diagnosis

It was diagnosed as a cavernous hemangioma and also hemangiomatous lesions were scattered around the Glisson’s capsule on the back ground liver

Term explanation

This reported on a right hepatectomy for a giant cavernous hemangioma with
diffuse hepatic hemangiomatosis in the liver background without extrahepatic
lesions in an adult.

Experiences and lessons

Because we were unable to diagnose the hemangiomatosis around the main
giant hemangioma preoperatively, they needed to use large surgical margins,
as the giant hemangioma may have small hemangiomatous lesions around the
tumor.

Peer review

This make reference to surgical precaution and operative procedures of giant
cavernous hemangioma with hemangiomatosis following pathological findings
in their report.
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Two-stage treatment with hepatectomy and carbon-ion
radiotherapy for multiple hepatic epithelioid
hemangioendotheliomas
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tectomy and carbon-ion radiotherapy. This case is very
meaningful since it demonstrated the effectiveness of
carbon-ion radiotherapy for HEH and the possibility of
expanding the curative treatment options for multiple
bilobar hepatic tumors.
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Core tip: Hepatic epithelioid hemangioendothelioma
(HEH) is a rare neoplasm with variable malignant potential. Liver transplantation is the most frequently reported treatment because most patients have multifocal
bilobar lesions. Here, we describe a case of a 35-yearold woman with unresectable multiple bilobar HEH that
was successfully treated by combination treatment of
hepatectomy and carbon-ion radiotherapy. This case
demonstrated two significant points: the effectiveness
of carbon-ion radiotherapy for HEH and the possibility
of expanding the curative treatment options for multiple bilobar hepatic tumors.
Original sources: Komatsu S, Iwasaki T, Demizu Y, Terashima K,
Fujii O, Takebe A, Toyokawa A, Teramura K, Fukumoto T, Ku Y,
Fuwa N. Two-stage treatment with hepatectomy and carbon-ion
radiotherapy for multiple hepatic epithelioid hemangioendotheliomas. World J Gastroenterol 2014; 20(26): 8729-8735 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i26/8729.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i26.8729

Abstract
Hepatic epithelioid hemangioendothelioma (HEH) is a
rare neoplasm of vascular origin with variable malignant
potential. Because most patients with this condition
have multiple bilobar lesions, liver transplantation is
the standard treatment, and hepatectomy is much less
frequently indicated. We describe a case of a 35-yearold woman with unresectable multiple bilobar HEH successfully treated by combination treatment with hepa-
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INTRODUCTION
Hepatic epithelioid hemangioendothelioma (HEH) is
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Figure 1 Abdominal computed tomography revealed a total of 7 lesions located in both lobes. A: The tumor of segment 4 (short arrow) hinders the possibility
of right hemihepatectomy, because it invades the roots of the middle and left hepatic veins (arrowhead indicates the tumor of segment 3); B-D: The 3 deep-seated
tumors in the right lobe (long arrows) hinder the possibility of left hemihepatectomy.

a rare vascular tumor characterized by the presence of
epithelioid endothelial cells[1,2], which presents varying
clinical behaviors reflecting borderline malignancy to aggressive disease. Although several nonsurgical modalities
such as chemotherapy, radiotherapy, interferon treatment,
antiangiogenic chemotherapy, or transcatheter arterial
chemoembolization (TACE) has been explored[3-5], surgical treatments by liver transplantation (LT) or hepatectomy remains the mainstay of treatment for patients with
HEH[1]. Here, we report a case of unresectable multiple
bilobar HEH that showed complete remission after combination treatment with hepatectomy and carbon-ion radiotherapy. To our knowledge, this is the first case report
describing the application of particle radiotherapy in the
treatment of this rare hepatic malignant tumor.

largement of the liver tumor (segment 6) from 36 to 43
mm in diameter. Laboratory data did not indicate any
abnormality; the patient was negative for hepatitis B and
C virus infection and the serum levels of tumor markers,
including α-fetoprotein, prothrombin induced by vitamin
K absence or antagonist Ⅱ, carcinoembryonic antigen,
carbohydrate antigen 19-9, and carbohydrate antigen 125,
were within normal ranges. The patient had no remarkable medical, surgical, or family history. Abdominal CT
showed a total of seven tumors in both lobes, suggestive
of an unresectable disease stage (Figure 1). LT was not
indicated because of the unavailability of a living donor
candidate and a cadaveric donor was unavailable as per
the donor organ allocation policy of the Japan Society
for Transplantation and organ shortage in Japan. Accordingly, we opted for a treatment strategy that involved
right hemihepatectomy and partial resection of the left
lateral segment followed by particle radiotherapy to the
residual and solitary tumor in segment 4. Furthermore,
the residual tumor was predicted to be close to the transection surface to which the colon would adhere and
would hamper postoperative radiotherapy. Therefore, we
planned to cover the cut surface using an omental flap to
ensure spacing between the tumor and bowels.
At laparotomy, multiple well-delineated white nodules
were seen on the liver surface (Figure 2A). The tumor of
segment 6 adhered firmly to Gerota’s fascia (Figure 2B),
indicating its invasive nature. We performed right lobectomy with excision of the infiltrated portion of Gerota’s
fascia as well as partial hepatectomy of segment 3 (Figure

CASE REPORT
A 35-year-old female patient was admitted to our department for the surgical treatment of multiple bilobar liver
tumors. Four years previously, a routine medical examination had revealed multiple liver tumors, the largest
measuring 36 mm in diameter. A histological diagnosis
of HEH had been made by fine needle tumor biopsy.
Because she had been in the late stage of pregnancy
and chest computed tomography (CT) had shown the
presence of multiple small nodules in both lungs, the
patient was closely followed up by CT every 4 mo. After
a normal delivery, both liver and lung tumors did not
show any obvious signs of growth until CT showed en-
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Figure 2 Intraoperative images. A: The tumors were well-circumscribed, whitish, and firm; B: The tumor of segment 6 invaded Gerota’s fascia; C: After right lobectomy, the tumor of segment 4 was very close to the cut surface of the liver; D: A flap of the greater omentum (arrows) was sutured over the cut surface of the liver to
cover the tumor of segment 4. MHV: Middle hepatic vein; RHV: Right hepatic vein.

2C) and then placed the omental flap on the cut surface
of the liver (Figure 2D) for spacing. Moreover, to prevent
postoperative irradiation to the pericardium, the round
ligament was placed below the diaphragm (Figure 2D).
Histopathological examination revealed atypical cells containing many vacuolated cells and dendritic cells, and the
neoplastic cells were positive for vimentin, factor Ⅷ-related antigen, CD31, and CD34, leading to the establishment of a definite diagnosis of HEH (Figure 3).
Abdominal CT after the operation showed that the
omental flap was maintaining sufficient space between
the tumor and the gastrointestinal tract (Figure 4A). The
postoperative course was uneventful, and the patient was
discharged on postoperative day 12. One month after the
hepatectomy, carbon-ion radiotherapy of 76 GyE (gray
equivalents) was administered in 20 fractions over 30 d
(Figure 4B). No acute or late treatment-related toxicities
(grade ≥ 2) were observed, and the liver function test
results were normal. Follow-up imaging studies showed
gradual regression of the tumor until 2 years after irradiation, and no enlargement or vascularity was observed
thereafter, indicating complete local control (Figure
4C-E). Chest CT showed no changes in the small lung
nodules. The patient remains free of recurrence almost 4
years after combination treatment.

extrahepatic disease is not a contraindication for surgical
treatment[1,6,7]. However, a clear indication for either LT
or hepatectomy has yet to be determined. Orthotopic LT
has been most frequently indicated in the Western world
with good outcomes[8] because > 80% of patients have
multiple bilobar lesions at the time of diagnosis[1]. Lerut et
al[6] reviewed the cases of 59 patients from the European
Transplant Registry and reported 5- and 10- year survival
rates of 83% and 72%, respectively, with disease-free
survival rates of 82% and 64%, respectively. The United
Network for Organ Sharing Registry reported a 5-year
survival rate of 64% among 110 patients who underwent
LT[9]. In contrast, hepatectomy has been indicated in
only a small proportion of patients with limited unilobar
disease[1,10]. Mehrabi et al[1] pooled 434 cases from the literature and reported that hepatectomy was performed in
only 9.4% (22 patients) of these cases, whereas LT was
performed in 45% (110 patients). Nevertheless, it is noteworthy that cases for which hepatectomy was performed
with curative intent showed the best 5-year survival rate
of 75% compared to 54.5% for cases of LT and 30% for
cases of chemotherapy and/or radiation. In this regard,
Grotz et al[7] from the Mayo Clinic recently reported comparable results with hepatectomy (11 patients) and LT (11
patients) and suggested that hepatectomy was appropriate
for patients with resectable disease, even for those with
bilobar lesions by parenchyma-saving resection (partial
hepatectomy). They also analyzed the favorable predictive
factors such as the largest tumor diameter of ≤ 10 cm
and multifocal disease with ≤ 10 nodules. In any case,

DISCUSSION
Surgical intervention has been accepted as first-line
treatment, and several studies have suggested that even
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Figure 3 Pathological findings. A: The specimen was composed of many atypical vacuolatd and dendritic cells; B-E: The tumor cells were immunoreactive for vimentin (B), factor VIII-related antigen (C), CD31 (D), and CD34 (E).

our patient had unresectable disease because the presence
of the tumor in segment 4 and the central location of
multiple tumors in the right lobe hindered parenchymasaving resection and negatively affected the possibility of
curative resection by either right or left hemihepatectomy,
respectively (Figure 1). Although LT would have been indicated, it is not feasible in Japan unless a living donor is
available.
A combination of left hemihepatectomy and radiofrequency ablation was a possible alternative approach
but was not suitable in our case. Radiofrequency ablation
was relatively contraindicated because of the tumor sizes
and the perivascular location, which has been reported to
increase the local recurrence rate due to the heat-sink effect[11,12]. Conventional radiotherapy is not usually indicated for multiple lesions because of excessive normal liver

WCCR|www.wjgnet.com

tissue toxicities. None of the other nonsurgical therapeutic modalities has been widely accepted since there is little
evidence of their efficacy, because of the rarity of this
disease. However, TACE was recently recommended by a
few researchers. Wang et al[13] reported comparable results
with hepatectomy (17 patients) and TACE (12 patients),
with 3-year survival rates of 74.1% and 81.6%, respectively. Cardinal et al[5] reported better results with TACE
in patients with metastatic diseases than with LT or hepatectomy in a retrospective study including 25 patients,
even though the TACE arm included only four patients.
There are even patients in the spontaneous course
alive after 5 years without treatment[2,14], indicating the
borderline malignant nature of the disease resembling
neuroendocrine tumors where patients even with metastases maintains stable disease for years. In fact, our pa-
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Figure 4 Treatment course. A: Post-operative abdominal computed tomography (CT) showed the greater omental flap (arrows) around the tumor, maintaining a
sufficient space between the tumor and the gastrointestinal tract; B: Treatment plan for carbon-ion radiotherapy with a total dose of 76 GyE in 20 fractions. Isodose
lines demonstrate 100% of the prescribed dose at the center and decreasing by 10% of the dose from the inside to the outside. Owing to the greater omental flap, the
tumor was entirely irradiated with full dose, and the gastrointestinal tract was successfully spared; C: Comparison of abdominal CT and magnetic resonance imaging
scans taken over a period of 24 mo after carbon-ion radiotherapy indicated shrinkage of the tumor with decreasing tumor vascularity. The maximum tumor diameter
was 35 mm before treatment, and tumor size decreased thereafter to 27 mm after 6 mo; D: Tumor size of 26 mm after 12 mo; E: Tumor size of 24 mm after 24 mo.

particle radiotherapy may be a useful alternative to conventional local therapies[17,18]. Further, due to our abundant experience with particle radiotherapy for HCC[17],
we believe that HEH could be controlled as long as a
sufficient dose is administered.
Particle radiotherapy is generally not recommended
for tumors that are adjacent to the gastrointestinal tract
because the dose tolerated by the intestine is extremely
low[19,20]. Unlike conventional photon radiotherapy, a
distance of only 5-10 mm between the tumor and the
gastrointestinal tract is sufficient for safe and curative
irradiation with particle radiotherapy. In our case, we
avoided potential bowel adherence to the target lesions
using an omental flap as a spacer intraoperatively to facilitate irradiation after hepatectomy. We recently reported
the effectiveness of a new two-step treatment with surgical prosthetic spacer placement and subsequent particle
radiotherapy for HCC or pelvic malignancies[21,22]. These
spacing techniques provide new strategies for radical
treatment with radiotherapy.
In summary, this case report described two new im-

tient has been stable for at least 4 years. However, further
investigations are needed to clarify whether such nonsurgical interventions indeed influence the patients’ natural
history. Nonetheless, since the biological and clinical
behaviors of HEH are varied and unpredictable, no clinical or pathological prognostic factors have yet been identified. Thus, we opted for the more curative treatment
option, and consequently chose to administer particle
radiotherapy to the single residual lesion in segment 4 following right hemihepatectomy and partial hepatectomy.
Particle radiotherapy using protons or carbon-ions
is a new modality that elicits an inherent antitumor effect against various malignant tumors[15]. Owing to the
defined range of protons or carbon-ions as exhibited by
the Bragg peak, they allow reduction of the irradiated
volume and the dose administered to the normal tissues[15,16]. Hepatocellular carcinoma (HCC) is one of the
malignancies most suitable for treatment with particle
radiotherapy. We recently reported good clinical treatment results with particle radiotherapy for HCC with a
local control rate of approximately 90%, indicating that
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portant findings: the effectiveness of carbon-ion radiotherapy for HEH and the efficacy and safety of a new
strategy for managing multiple bilobar hepatic tumors by
combining hepatectomy and particle radiotherapy. These
findings provide a new treatment option for HEH and
multiple bilobar hepatic tumors.

4

5

COMMENTS
COMMENTS
Case characteristics

A 35-year-old female patient presented with no sign of subjective symptoms.

Clinical diagnosis

6

The patient was diagnosed as multiple bilobar hepatic epithelioid hemangioendotheliomas.

Differential diagnosis

Hepatocellular carcinoma, metastatic liver tumor.

Laboratory diagnosis

The patient was negative for hepatitis B and C virus infection and the serum
levels of tumor markers, including α-fetoprotein, prothrombin induced by vitamin K absence or antagonist II, carcinoembryonic antigen, carbohydrate antigen 19-9, and carbohydrate antigen 125, were within normal ranges.

7

Imaging diagnosis

Abdominal CT showed a total of seven liver tumors in both lobes, and the maximal tumor size was 43 mm in diameter.

Pathological diagnosis

8

Histopathological examination revealed atypical cells containing many vacuolated cells and dendritic cells, and neoplastic cells were positive for vimentin,
factor Ⅷ-related antigen, CD31, and CD34, resulting in the definite diagnosis of
hepatic epithelioid hemangioendothelioma.

Treatment

9

The patient was treated with right hemihepatectomy and partial resection of the
left lateral segment followed by particle radiotherapy to the residual and solitary
tumor in segment 4.

Related reports

Hepatic epithelioid hemangioendothelioma is a rare vascular tumor that occurs
exclusively in adults, but there have been few reports describing effective alternative treatment option except for liver transplantation or hepatectomy because
of its rarity.

10

Particle radiotherapy, such as proton or carbon-ions, is a new modality that allows reduction of the irradiated volume and the dose administered to the normal
tissues owing to the excellent dose distribution.

11

This case report provides a new treatment option for hepatic epithelioid hemangioendothelioma and multiple bilobar hepatic tumors.

12

Term explanation

Experiences and lessons
Peer review

Although this is only a single case report that lack convincing evidence of benefit, our treatment strategy may have a possibility to expand the treatment options for hepatic epithelioid hemangioendothelioma and multiple bilobar hepatic
tumors.

13
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LIVER DISEASES

Little girl who conquered the "ALPPS''
Albert Chan, Patrick HY Chung, Ronnie TP Poon
mL, which represented a 46.1% gain in volume, and a
FLR/ESLV ratio of 30.2%. A right trisectionectomy was
performed on the eighth postoperative day. Postoperative recovery was uneventful. Patient was discharged
on day 16 after the first operation. To our knowledge,
this was the first report that showed the applicability
of ALPPS to a paediatric patient.
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Core tip: Associating liver partition and portal vein ligation for stage hepatectomy (ALPPS) is a novel surgical
approach that was first reported in 2012. This surgical approach has revolutionized the management of
patients with resectable liver tumors and inadequate
future liver remnant volume. Nonetheless, the global
preliminary experience is so far limited to the use in
adult patients with small future liver remnant. With the
favorable outcome in adult patients reported so far, we
have adopted this technique to a young patient with a
right liver hepatoblastoma and small left lateral section.
To our knowledge, this is the first report that showed
the feasibility of ALPPS in a pediatric patient.

Abstract
An insufficient future liver remnant (FLR) is associated
with post-hepatectomy liver failure. Associating liver
partition and portal vein ligation for stage hepatectomy (ALPPS) has been shown to be effective for the
induction of rapid FLR hypertrophy so as to improve
the resectability in patients with insufficient FLR. We
hereby report our experience of this novel approach
for a 6-year-old patient with hepatoblastoma. Computed tomography showed a hepatoblastoma measuring
12.5 cm × 9.9 cm × 11.7 cm in the right liver (Couinaud segment Ⅳ, Ⅴ and Ⅷ). Volumetric assessment
of the FLR i.e. , left lateral section was 112.6 mL i.e. ,
21.2% of the estimated total liver volume. In view of
the small-for-size FLR, ALPPS was contemplated. An
anterior approach was adopted for the in-situ parenchymal split without mobilisation of the right liver. FLR
volumetry on the seventh postoperative day was 160.7
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INTRODUCTION
Hepatectomy remains an important curative treatment
for both primary and secondary malignant liver tumors.
However, postoperative liver failure (PLF) remains the
commonest cause of death after major hepatectomy in
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Figure 1 Cross-sectional imaging (A) and operative view (B) of the spatial relationship between the liver mass and the small left lateral section.

systemic chemotherapy using cisplatin, vincristine and
5-FU were given for 8 wk. However, serum AFP level
was elevated to 477880 ng/mL despite chemotherapy
and she was then assessed for resection.
Her liver function tests were normal. A right trisectionectomy was deemed necessary for complete tumor clearance. However, volumetric measurement of the FLR i.e.,
left lateral section (LLS) was only 112.6 mL (Figure 1). The
estimated total liver volume (ESLV)[3] was 531.9 mL with
FLR/ESLV ratio of 21.2%. Given the recent exposure to
hepatotoxic chemotherapy, the FLR was considered smallfor-size after major hepatectomy and would render the patient at risk of PLF. On the other hand, induction of FLR
hypertrophy via right portal vein embolization was failed as
the fine-caliber right portal vein of this child was not accessible by the percutaneous approach. Hence, ALPPS was
performed.
In the first part of ALPPS on 24th October 2013,
right portal vein ligation and in-situ liver split was performed. The right hepatic artery and left hepatic vessels
were safeguarded. An ‘‘anterior approach’’ was adopted
for the in-situ split procedure without mobilization of
the right liver. Parenchymal split was performed by Cavitron ultrasonic surgical aspirator (Valleylab, Boulder,
CO). The segment Ⅳ portal pedicles and bile ducts were
divided until the left hilar plate was exposed (Figure 2).
The parenchymal split was continued until segment Ⅳ
turned dusky in color that signified complete ‘‘deportalization’’. A methylene blue test was performed to
exclude bile leakage from the transection surface. No
drain was placed nor any plastic bag wrapping of the
right liver was performed. Postoperative recovery was
uneventful. FLR volumetry on the seventh postoperative
day was 160.7 mL, which represented a 46.1% gain in
volume, and a FLR/ESLV ratio of 30.2% (Figure 3).
The second part of ALPPS entailed a completion
right trisectionectomy on the eighth postoperative day.
Minimal adhesion was encountered at the liver hilum or at
the liver surface. The right liver was mobilized after division of the right hepatic artery, right biliary pedicle, right
and middle hepatic vein. By this manner, the chance of
iatrogenic tumor rupture during forceful mobilization of
the right liver was much reduced. The liver function test

Figure 2 Right portal vein ligation and in-situ split between segment 4
and left lateral section. A main branch of segment 4 portal pedicle was slung
and later divided.

spite of the recent advancement in operative techniques
and perioperative care. An insufficient future liver remnant (FLR) is associated with PLF. The conventional
approach is to perform portal vein embolization to
induce FLR hypertrophy which normally requires 4-8
wk before proceeding to hepatectomy. However, disease
progression while waiting for sufficient hypertrophy
could result in drop-out from receiving curative resection. Associating liver partition and portal vein ligation
for stage hepatectomy (ALPPS) has been recently advocated to induce rapid FLR hypertrophy that significantly
shortens the time for the second stage hepatectomy[1,2].
We report our experience of this approach for a child
with hepatoblastoma.

CASE REPORT
A 6-year old girl presented with one-week history of
abdominal distension and malaise. Physical examination
revealed hepatomegaly. Her body weight and height was
16.9 kg and 116 cm respectively. The serum alpha-fetoprotein (AFP) level at the time of diagnosis was 399035
ng/mL. Hepatitis serology was negative. Computed tomography revealed a 12.5 cm × 9.9 cm × 11.7 cm mass
lesion occupying Couinaud segment Ⅳ, Ⅴ and Ⅷ. Tumor biopsy confirmed hepatoblastoma. Four cycles of
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Figure 3 Volumetric changes induced by associating liver partition and portal vein ligation for stage hepatectomy. A: Cross-sectional imaging on seventh postoperative day after in-situ split shows significant left lateral section hypertrophy; B: The operative view shows the dusky-looking segment 4 and the hypertrophied left lateral section.
Right liver
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B

Figure 4 Immunohistochemical staining for Ki-67 (brown nuclei) showed the significant difference in cellular proliferative activity between the right liver (A)
and left lateral section (B) after associating liver partition and portal vein ligation (arrows) for stage hepatectomy.

returned to normal levels five days later. No postoperative
morbidity occurred. Histological examination confirmed
hepatoblastoma with clear resection margin. Immunohistochemical staining of liver parenchyma for Ki-67
showed the proliferation index of right liver and LLS to
be 2% and 20% (Figure 4) respectively. Patient returned
home on day 16 after the first operation. Her serum AFP
declined to 4011 ng/mL at 8 wk after the operation.

volume than those with FLR ≥ 20% total liver volume.
In order to prevent PLF, Makuuchi et al[5] proposed the
use of portal vein embolization (PVE) to augment the
FLR volume in the early 1990s. Since then, PVE or portal vein ligation (PVL) has become a standard procedure
to prepare patients with insufficient FLR before extended
hepatectomy. In a meta-analysis of 37 studies on 1088
patients, PVE with various methods of embolization
induced a mean volumetric increment by 8%-27% over
a period of 2-6 wk[6]. Alternatively, PVL achieved a FLR
volumetric increment by 38%-53% over a period of 4-8
wk[7-9]. Nonetheless, a major drawback of PVE or PVL is
that sufficient volume could only be gained over ‘weeks’
and the chance of tumor progression during this waiting
period remains substantial.
In March 2012, Schnitzbauer et al[1] reported a novel
strategy on inducing FLR hypertrophy by right portal
vein ligation combined with in-situ liver split in 25 patients with malignant liver tumors. A procedure that was
later termed as ALPPS[2]. This study showed that FLR
volume could be rapidly increased by 74% over an interval of 9 d. Given the significant augmentation of FLR
within a short period of time, there was no incidence of
tumor progression in the interval and all patients were
able to undergo the second staged hepatectomy. Such
positive findings were reproduced in another study by

DISCUSSION
Liver resection remains an important curative treatment
for both primary and secondary malignant liver tumors.
Resectability is determined by both tumor factors and
preoperative liver function status. In patients with large
tumors, or centrally locating tumors, extended liver resection is often required for oncological clearance with
adequate resection margin. However, this frequently gives
rise to situation when the FLR could be too small to sustain postoperative essential hepatic function leading to
PLF, a condition that remains the most common cause
of mortality after major hepatectomy. Recently, a largescale study of 301 patients by Kishi et al[4] showed the
potential hazardous consequence of small FLR. In this
study, the incidence of mortality due to liver failure was
significantly higher in patients with FLR < 20% total liver
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Alvarez et al[10] which showed an actual volume gain of
303 mL in an interval of 6 d followed by a 100% R0
resection rate. It was postulated that the rapid hypertrophic effect observed was largely attributed to the in-situ
split procedure that led to complete segment Ⅳ deportalization and hence, prevented formation of vascular
collaterals between the left and right liver that could otherwise undermine the completeness of right portal vein
occlusion alone.
Nonetheless, this operative approach is not without
risk and has been criticized for the high incidence of
bile leakage and sepsis after in-situ split. However, it was
conceivable that clear identification and control before
ligation of intraparenchymal bile ducts offered by the
judicious use of ultrasonic dissector, and the use of
methylene blue test in our operative technique may help
to lower the incidence of biliary complications associated with ALPPS[11].
The reason for applying ALPPS in this child was
compelling as her last dose of chemotherapy was already
terminated for over 4 wk prior to surgery in order to allow her recovery from the toxicity of chemotherapy. Any
further delay of 4-8 wk to nurture FLR hypertrophy as in
conventional PVE or PVL would put her at risk of tumor
progression, from resectable to unresectable disease. In
view of a speedy FLR hypertrophy within a short period of
time, it was considered worthwhile to perform ALPPS for
this child. To our knowledge, this was the first report that
showed the applicability of ALPPS to a pediatric patient.

The rapid FLR hypertrophy is related to complete portal flow diversion to the left
lateral section by the in-situ split resulting in enhanced cellular proliferation.
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Core tip: For patients with multiple recurrent hepatocellular carcinoma (HCC) after partial hepatectomy which
cannot be treated by re-hepatectomy or local ablative therapy, the prognosis is extremely poor. Our case
showed that the patient with recurrent HCC treated with
sorafenib can achieve a complete clinical response as it
did in advanced HCC.
Original sources: Huan HB, Lau WY, Xia F, Ma KS, Bie P.
Complete response to sorafenib in a patient with recurrent
hepatocellular carcinoma. World J Gastroenterol 2014; 20(39):
14505-14509 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i39/14505.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i39.14505

Abstract

INTRODUCTION

Partial hepatectomy is still the treatment of choice
aiming at a cure for patients with hepatocellular carcinoma (HCC), provided that the patient can tolerate the
treatment. For patients with multiple recurrent HCC
after partial hepatectomy which cannot be treated by
re-hepatectomy or local ablative therapy, the prognosis
is extremely poor. Sorafenib is a molecular-targeted
agent which has been demonstrated in two global
phase III randomized controlled trials to show survival
benefit for advanced HCC. Here, we present a 56-yearold patient with HCC who showed complete clinical response after sorafenib was used for tumor recurrence
which developed 3 mo after partial hepatectomy. There
was no evidence of progression of disease for 60 mo
till now after continuous treatment with sorafenib.

Partial hepatectomy is still the treatment of choice aiming at a cure for patients with hepatocellular carcinoma
(HCC), provided that the patient can tolerate the treatment. For patients with multiple recurrent HCC after
partial hepatectomy which cannot be treated by re-hepatectomy or local ablative therapy, the prognosis is extremely
poor[1,2].
Sorafenib is a molecular-targeted agent which has
been demonstrated in two global phase Ⅲ randomized
controlled trials to show survival benefit for advanced
HCC. It is an oral multi-kinase inhibitor that targets Raf
kinases (Raf-1, wild-type B-Raf, and b-raf V600E), in
addition to receptor tyrosine kinases associated with angiogenesis [vascular endothelial growth factor receptor
(VEGFR)-2/-3, platelet-derived growth factor receptor (PDGFR)-β] or tumor progression (Flt-3, c-kit)[3].

© 2015 Baishideng Publishing Group Inc. All rights reserved.

WCCR|www.wjgnet.com

1289

February 8, 2015|Second Edition|

Huan HB et al . Complete response to sorafenib in recurrent HCC

A1

A2

B1

B2

Figure 1 Computed tomography and Histopathological examination of the tumor specimen. A: Computed tomography showing the tumor (A1) and the intrahepatic metastasis (A2); B: Histopathological features of the tumor [B1: AFP(+); B2: CK8/18(+)].

However, in the SHARP (Sorafenib Hepatocellular Carcinoma Assessment Randomized Protocol) trial, only 7
sorafenib-treated patients had a partial response and no
patient had a complete response[4]. In the Asia-Pacific
trial, only 5 sorafenib-treated patients had a partial response and no patient had a complete response[5].
Here, we present a 56-year-old patient with HCC
who showed a complete clinical response after sorafenib
was used for tumor recurrence which developed 3 mo
after partial hepatectomy. There was no evidence of progression of disease for 60 mo after continuous treatment
with sorafenib.

left hemilivers (Figure 2A). Repeat hepatic angiography
revealed multiple tumor nodules (maximum 41 mm ×
24 mm) in the liver (Figure 2B). The AFP level rose to
283 ng/ml. The patient was diagnosed with multiple recurrent HCC and was treated by TACE once in August
2008. After 1 mo, the AFP continued to increase to 670
ng/ml. CT revealed an increase in the size of the recurrent lesions in the liver (Figure 2C). The patient’s Eastern
Cooperative Oncology Group performance status was 1
(Child-Pugh class A). Treatment with oral sorafenib was
initiated at 400 mg two times a day from September 26,
2008. After 2 wk, the sorafenib dosage was decreased to
400 mg/d (half the standard dose) for 1 wk because the
patient developed thrombocytopenia together with laryngeal foreign body sensation and pain. Then, the drug
dosage was returned to the standard dose of 400 mg
twice a day. The AFP level increased to 708 ng/ml after
3 wk of treatment with sorafenib. At 6 wk of treatment,
CT showed that the majority of the intrahepatic lesions
shrank. The AFP level decreased to 93 ng/ml. At 3 mo,
CT revealed only a small number of liver lesions. The
AFP level further decreased to 54 ng/ml. At 6 mo, CT
showed that the liver lesions completely disappeared
(Figure 2D). The AFP level decreased to 9.3 ng/ml. A
complete response was achieved. The patient continued
to receive sorafenib till now. At a recent follow-up, the
patient had a disease-free survival for more than 60 mo
after complete clinical response. The AFP remained to
be within normal limits and CT continued to show complete remission. The change in AFP level is shown in

CASE REPORT
In June 2008, a 56-year-old male was diagnosed with
HCC on a background of hepatitis B virus (HBV)-related
cirrhosis. Computed tomography (CT) showed a 4 cm ×
4 cm mass in liver segment 6 with an adjacent metastatic
satellite tumor nodule (Figure 1A). The a-fetoprotein
(AFP) level was raised to 205 ng/ml. Resection of liver
segments 5 and 6 together with cholecystectomy was
performed. Histopathological examination of the tumor
specimen revealed HCC with intrahepatic metastasis and
AFP(+) and CK8/18(+) (Figure 1B). Adjuvant transcatheter hepatic arterial chemoembolization (TACE) was
performed 1 mo after hepatectomy. Hepatic angiography
revealed no residual or recurrent lesion. The AFP level
decreased to 127 ng/ml. On routine CT surveillance 2
mo later, multiple nodules were found in the right and
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A1

A2

C1

C2

D1

D2

B

Figure 2 Multiple tumor nodules. A: Multiple tumor nodules in the liver 2 mo after hepatectomy [right (A1) and left hemilivers(A2)]; B: Hepatic angiography showing
multiple tumor nodules; C: Multiple tumor nodules in the liver 3 mo after hepatectomy; D: all the tumor nodules disappeared in the liver after administration of sorfenib
for 6 mo.

esis in patients with HCC[3]. It is therefore possible that
HCC patients treated with sorafenib can achieve complete remission, although such a phenomenon is extremely rare. The effectiveness and safety of sorafenib have
been confirmed in two multi-center clinical studies (the
SHARP and the Asia-Pacific Studies)[4,5]. In the SHARP
trial, 299 patients received sorafenib therapy. The survival
rate at 1 year was 44% in the sorafenib group and 33% in
the placebo group. However, only 7 patients (2%) developed a partial response and 211 (71%) showed stable disease (using the Response Evaluation Criteria in Solid Tumors). The disease-control rate was significantly higher in
the sorafenib group than in the placebo group. There was
no complete response in the trial[4]. In the Asia-Pacific
trial, 150 patients received sorafenib, most of whom had
associated chronic HBV infection. The disease-control
rate was significantly greater in the sorafenib group (53%)
than the placebo group (12%). Only 5 patients (3.3%)
developed a partial response in the sorafenib group and

AFP level (ng/mL)
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Figure 3 Changes of a-fetoprotein level. AFP: A-fetoprotein.

Figure 3.
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Sorafenib acts on tumor cell proliferation and angiogenWCCR|www.wjgnet.com

1291

February 8, 2015|Second Edition|

Huan HB et al . Complete response to sorafenib in recurrent HCC

Differential diagnosis

there was no complete response[5]. So et al[6] reported on
the first patient with HCC who developed a complete response following sorafenib for six months. Irtan et al[7] reported on two patients who achieved complete regression
using sorafenib which was followed by radical resection
surgery. In addition, there have been a small number of
patients with HCC who developed a complete response
with sorafenib treatment.
Our case provides additional evidence to show that
sorafenib is effective for patients with HCC, and it can
achieve complete remission, long disease-free survival
and provide patients with good quality of life. This case
report is special because, first, there has not been any
report of complete tumor remission with sorafenib for
recurrent HCC after partial hepatectomy. In our patient,
the sorafenib treatment was initiated for disease progression 3 mo after surgery and the patient had a long
disease-free survival of 60 mo. Second, the patient had a
long history of HBV-related chronic hepatitis. The high
HCC rate in China largely reflects the high prevalence
of chronic HBV infection[8]. To the best of our knowledge, this is the first report on a Chinese patient who
had a complete response with sorafenib. Third, disease
progression was observed within 3 wk of treatment
with sorafenib. However, when its use was continued,
remission of the disease was observed after 6 wk, which
indicates that the patient had a delay in responses. The
patient continued sorafenib for 6 mo, and a complete response was achieved. This suggests that tumor progression during treatment is not a sign to withdraw sorafenib.
Moreover, a recent study demonstrated that sorafenib administration beyond the first radiological evidence showing progressive disease could later show suppression of
HCC growth and survival benefit[9]. Fourth, our patient
received surgery and TACE before sorafenib therapy.
The combination therapy may be beneficial to patients.
There have been reports which showed that sorafenib,
in combination with other drugs, radiation therapy, or
immunotherapy, promotes better clinical outcomes in
HCC patients. Fifth, our patient developed thrombocytopenia and laryngeal foreign body sensation and pain.
Complications usually occur within 1-3 wk after initiation of sorafenib. Effective control of complications
can make patients accept the treatment better. In our
case, sorafenib was continued and 6 mo later the patient
achieved complete remission.
In conclusion, our patient shows the effectiveness of
sorafenib on disease progression in patients with recurrent HCC after partial hepatectomy.

Hepatic hemangioma, focal nodular hyperplasia, and hepatic cirrhosis nodule.

Laboratory diagnosis

HbsAg(+), HbeAb(+), HbcAb(+), and AFP 670 ng/ml.

Imaging diagnosis

Computed tomography scan and hepatic angiography showed multiple tumor
nodules in the liver.

Pathological diagnosis

Postoperative biopsy revealed hepatocellular carcinoma as well as a-fetoprotein,
CK8/18 and CK19 positivity.

Treatment

The patient was treated with sorafenib for recurrent HCC.

Experiences and lessons

This case shows the effectiveness of sorafenib on disease progression in patients with recurrent HCC after partial hepatecotmy.

Peer review

This case showed that the patient with recurrent HCC treated with sorafenib
can achieve a complete clinical response as it did in advanced HCC.

REFERENCES
1
2
3

4

5

6

7

8

COMMENTS
COMMENTS
Case characteristics

9

A 56-year-old male patient with recurrent hepatocellular carcinoma (HCC)
achieved a complete clinical response after administration of sorafenib.

Clinical diagnosis
Recurrent HCC.

WCCR|www.wjgnet.com

1292

Hung H. Treatment modalities for hepatocellular carcinoma.
Curr Cancer Drug Targets 2005; 5: 131-138 [PMID: 15810877
DOI: 10.2174/1568009053202063]
Del Pozo AC, López P. Management of hepatocellular carcinoma. Clin Liver Dis 2007; 11: 305-321 [PMID: 17606209 DOI:
10.1016/j.cld.2007.04.007]
Wilhelm SM, Carter C, Tang L, Wilkie D, McNabola A, Rong
H, Chen C, Zhang X, Vincent P, McHugh M, Cao Y, Shujath
J, Gawlak S, Eveleigh D, Rowley B, Liu L, Adnane L, Lynch
M, Auclair D, Taylor I, Gedrich R, Voznesensky A, Riedl B,
Post LE, Bollag G, Trail PA. BAY 43-9006 exhibits broad spectrum oral antitumor activity and targets the RAF/MEK/ERK
pathway and receptor tyrosine kinases involved in tumor
progression and angiogenesis. Cancer Res 2004; 64: 7099-7109
[PMID: 15466206 DOI: 10.1158/0008-5472.CAN-04-1443]
Llovet JM, Ricci S, Mazzaferro V, Hilgard P, Gane E, Blanc
JF, de Oliveira AC, Santoro A, Raoul JL, Forner A, Schwartz
M, Porta C, Zeuzem S, Bolondi L, Greten TF, Galle PR, Seitz
JF, Borbath I, Häussinger D, Giannaris T, Shan M, Moscovici
M, Voliotis D, Bruix J. Sorafenib in advanced hepatocellular
carcinoma. N Engl J Med 2008; 359: 378-390 [PMID: 18650514
DOI: 10.1056/NEJMoa0708857]
Cheng AL, Kang YK, Chen Z, Tsao CJ, Qin S, Kim JS, Luo R,
Feng J, Ye S, Yang TS, Xu J, Sun Y, Liang H, Liu J, Wang J, Tak
WY, Pan H, Burock K, Zou J, Voliotis D, Guan Z. Efficacy and
safety of sorafenib in patients in the Asia-Pacific region with
advanced hepatocellular carcinoma: a phase III randomised,
double-blind, placebo-controlled trial. Lancet Oncol 2009; 10:
25-34 [PMID: 19095497 DOI: 10.1016/S1470-2045(08)70285-7]
So BJ, Bekaii-Saab T, Bloomston MA, Patel T. Complete clinical
response of metastatic hepatocellular carcinoma to sorafenib in
a patient with hemochromatosis: a case report. J Hematol Oncol
2008; 1: 18 [PMID: 18928548 DOI: 10.1186/1756-8722-1-18]
Irtan S, Chopin-Laly X, Ronot M, Faivre S, Paradis V, Belghiti J.
Complete regression of locally advanced hepatocellular carcinoma
induced by sorafenib allowing curative resection. Liver Int 2011; 31:
740-743 [PMID: 21457447 DOI: 10.1111/j.1478-3231.2010.02441.x]
Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D.
Global cancer statistics. CA Cancer J Clin 2011; 61: 69-90 [PMID:
21296855 DOI: 10.3322/caac.20107]
Miyahara K, Nouso K, Morimoto Y, Takeuchi Y, Hagihara
H, Kuwaki K, Onishi H, Ikeda F, Miyake Y, Nakamura S,
Shiraha H, Takaki A, Iwadou S, Kobayashi Y, Takaguchi K,
Takuma Y, Takabatake H, Sakaguchi K, Yamamoto K. Efficacy of sorafenib beyond first progression in patients with

February 8, 2015|Second Edition|

Huan HB et al . Complete response to sorafenib in recurrent HCC
metastatic hepatocellular carcinoma. Hepatol Res 2014; 44:

296-301 [PMID: 23607549 DOI: 10.1111/hepr.12123]
P- Reviewer: Kakizaki S, Pellicelli AM, Piscaglia AC
S- Editor: Ma YJ L- Editor: Wang TQ E- Editor: Liu XM

WCCR|www.wjgnet.com

1293

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

LIVER DISEASES
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Core tip: We reported a case of extensive calcifications
in portal venous system combined with hepatocellular
carcinoma (HCC) in a middle-aged man. He underwent
splenectomy 22 years ago for splenomegaly and partial
hepatectomy 7 mo before due to HCC. Extensive calcifications along the course of the portal vein were found
on computed tomography.
Original sources: Wang CE, Sun CJ, Huang S, Wang YH, Xie LL.
Extensive calcifications in portal venous system in a patient with hepatocarcinoma. World J Gastroenterol 2014; 20(43): 16377-16380
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i43/16377.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i43.16377

Abstract
Calcification of the portal venous system is a rare entity
that can be incidentally discovered during computed
tomography (CT). We describe a case of extensive
calcifications in the portal venous system in a middleaged male patient with hepatocellular carcinoma (HCC).
This patient presented with epigastric pain that had no
obvious origin prior to admission. Laboratory examinations were positive for hepatitis B surface antigen
and α-fetoprotein, and severe esophageal and gastric
varices were detected during gastroscopy. Abdominal
X-ray plain film showed well-defined linear and tracklike calcification, with irregular margins directed along
the course of the portal venous system. CT revealed
extensive calcifications along the course of the portal,
splenic, superior mesenteric and gastroesophageal
veins. He underwent splenectomy 22 years ago due to
splenomegaly and partial hepatectomy seven months
before because of HCC of low-grade differentiation,
confirmed by pathology. Finally, the patient was diagnosed with postoperative recurrent HCC and extensive
portal venous system calcification after selective hepatic angiography under digital subtraction angiography.

WCCR|www.wjgnet.com

INTRODUCTION
Portal vein calcification seen on abdominal radiography
is rare, and occurs even more rarely in the portal trunk
and its branches, such as the splenic and superior mesenteric veins. To the best of our knowledge, such extensive
calcifications in the portal venous system combined with
hepatocelluar carcinoma (HCC) have not been previously
reported. Here, we report a recent case with evidence of
calcifications in the portal venous system confirmed by
computed tomography (CT).

CASE REPORT
A 46-year-old man was admitted for upper abdominal
pain of 2 mo duration on February 25, 2014. He underwent splenectomy 22 years ago due to splenomegaly, pancytopenia, and portal hypertension caused by hypertension-related liver cirrhosis, and partial hepatectomy seven
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Figure 1 Plain abdominal radiography revealed linear and track-like calcification. A: Abdominal plain film showing well-defined linear and track-like calcification,
with irregular margins directed along the course of the portal vein; B: Computed tomography (CT) scan showing speckled calcifications in the esophageal vein; C: Linear calcification along the portal vein wall and globular calcification around the lesser curvature of stomach were found on CT images; D: CT scan revealed speckled
calcification along the left wall of the superior mesenteric vein; E: Dense calcifications along the splenic vein were present on axial CT imaging.

months before due to HCC of low-grade differentiation,
confirmed by surgery and pathology. He denied drug and
alcohol abuse. Physical examination was essentially negative except for mild epigastric tenderness and two scars
below the bilateral costal arch. Hemoglobin (144 g/L),
white blood cell count (8.04 × 109/L) and platelet count
(290 × 109/L) were within normal ranges. Liver function tests were unremarkable except for a total bilirubin
level of 22.5 µmol/L, with a direct bilirubin level of 4.8
µmol/L. Serum levels of α-fetoprotein and hepatitis
B surface antigen were 235.6 ng/mL and 3.15 IU/mL,
respectively. Endoscopic examination of the esophagus
revealed severe gastroesophageal varices that did not
receive any therapy before admission. Plain abdominal radiography revealed linear and track-like calcification with
irregular margins directed along the course of the portal
vein (Figure 1A). Calcifications in the portal, splenic,

WCCR|www.wjgnet.com

superior mesenteric and gastroesophageal veins were
detected on abdominal CT (Figure 1B-E). On digital subtraction angiography, the tree structure of the calcified
portal vein was clearly demonstrated (Figure 2A). On the
arterial phase of selective celiac arteriography, multiple
tumor staining in the right upper quadrant was detected
(Figure 2B).

DISCUSSION
Calcification in the portal vein or its tributaries visible
on abdominal radiography is a rare radiological finding,
and almost always occurs in patients with long-standing
portal hypertension, regardless of underlying etiology[1,2].
Sclerosis and calcification within the thickened intima and
media of the vein may result from mechanical stress[3,4].
Since Moberg[5] first described in 1943 a case in which the
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A

B

Figure 2 Tree structure of the calcified portal vein was clearly demonstrated. A: The tree structure of calcified portal vein was particularly well seen on digital
subtraction angiography; B: Multiple tumor staining was demonstrated clearly in the arterial phase of selective celiac arteriography.

diagnosis of portal vein thrombosis could be made from
a plain abdominal roentgenograph, the clinical presentation has generally been that of recurrent hemorrhage,
and less than 50 well-documented cases of portal vein
calcification have been reported in the English-language
literature[4-18]. A review of 21 cases of portal vein calcification reported by Kawasaki et al[2] revealed that the
average age was 53.7 ± 10.2 years and the male-to-female
ratio was 17:4, reflecting the higher morbidity in adult
men. All the reported cases of portal vein calcification
were associated with portal hypertension, and there was
histological evidence of cirrhosis in the majority of cases.
Most patients had esophageal varices and a clinical history of hematemesis[2].
The portal vein arises at the junction of the superior
mesenteric and splenic veins and extends for about 8 cm
superiorly and laterally before dividing into left and right
branches that enter the liver parenchyma[19]. The calcified
lesions were located in the portal vein in all the patients,
splenic vein in 62%, superior mesenteric vein in 33%,
and inferior mesenteric vein in none. The precise cause
was not elucidated in any of the previous cases reviewed.
Calcium may be deposited either in a thrombus or, as
in the present case, in the vessel wall[19,20]. A distinctive
radiographic feature of portal venous calcification is the
presence of radiodensity that corresponds to the course
of the vein. Calcification of the portal vein should be
considered if elongated opacity is seen corresponding to
the location and direction of the vein. Minimal calcification can be frequently missed on plain film radiography
and even on pathological examination. The widespread
use of CT is of value in improving the positive rate of
calcification. Ayuso et al[20] reviewed patients with portal
vein calcification who were examined with abdominal
plain film (n = 10) and CT (n = 9). Calcium was seen on
CT scans in nine cases and on abdominal plain films in
only five. Abdominal CT showed this abnormality with
increasing frequency because of its ability to demonstrate
small amounts of calcium not visible on plain film radiography. Furthermore, the characteristic position, location and pattern of portal vein wall calcification permit
its diagnosis from abdominal radiographs.
Verma et al[21] found a high operative mortality as-
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sociated with calcifications in portal venous system in
patients undergoing liver transplantation. In that study,
two of seven patients with portal and mesenteric calcification present on CT died during liver transplantation as
a result of portal venous thrombosis[21]. None of the patients without venous calcification on abdominal CT and
receiving liver transplantation were found to have portal
vein thrombosis during surgery. This finding indicates
that the detectable portal and mesenteric calcifications
on CT may be a sign of portal vein thrombosis at surgery, which may result in difficult transplantation or even
failure[21]. In addition, the presence of portal vein calcification is of clinical significance, as calcified portal vein
is a difficult vessel with which to perform a transjugular
intrahepatic portosystemic stent shunt[2].

COMMENTS
COMMENTS
Case characteristics

A 46-year-old man with a history of splenectomy due to splenomegaly presented with epigastric pain.

Clinical diagnosis

Upper abdominal pain and mild epigastric tenderness were detected in the patient with long-standing portal hypertension.

Differential diagnosis

The differential diagnosis included hepatolithiasis, cholelithiasis and schistosomiasis.

Laboratory diagnosis

Hemoglobin (144 g/L), white blood cell count (8.04 × 109/L), platelet count (290
× 109/L) and liver enzymes were within normal ranges except for a total bilirubin
level of 22.5 µmol/L, direct bilirubin level of 4.8 µmol/L, α- fetoprotein level of
235.6 ng/mL and hepatitis B surface antigen level of 3.15 IU/mL.

Imaging diagnosis

Computed tomography scan showed extensive calcifications along the course
of the portal vein.

Pathological diagnosis

Pathology revealed hepatocellular carcinoma of low-grade differentiation combined with portal vein calcification.

Treatment

The patient was treated with splenectomy and partial hepatectomy.

Related reports

Fewer than 50 cases of portal vein calcification have been reported, and the
mechanism of calcification is unclear.

Term explanation

Calcification of the portal venous system is defined as calcium deposited either
in a thrombus or in the vessel wall of the portal venous system.
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Experiences and lessons
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Calcification of the portal venous system can be diagnosed by radiographic
examination and can offer some assistance to patients undergoing liver transplantation.

Peer review

11

This article reports an extremely rare case of extensive calcifications in the
portal venous system in a patient with hepatocellular carcinoma, which has not
been documented previously.
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LIVER DISEASES

Case report of acute-on-chronic liver failure secondary to
diffuse large B-cell lymphoma
Yahuza Siba, Kenechukwu Obiokoye, Richard Ferstenberg, James Robilotti, Joan Culpepper-Morgan
HIV/HCV co-infection in the African American 1945 to
1965 birth cohort and the fact that both are risk factors
for chronic liver disease and NHL we postulate that the
incidence of NHL presenting as ACLF may increase.
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Key words: Diffuse large B-cell lymphoma; Acute-onchronic liver failure; Human immunodeficiency virus;
Hepatitis C virus; Hodgkin’s disease; Fatal outcome
Core tip: Recognition of acute on chronic liver failure
(ACLF) is vital because it may be rapidly fatal. However,
many patients have underlying silent liver disease, especially, hepatitis C virus (HCV) cirrhosis. Diffuse large
B-cell lymphoma is an aggressive lymphoma which is
beginning to occur more frequently in the same race
and birth cohort as HCV/human immunodeficiency virus related liver disease. Early recognition and potential
treatment of this rapidly fatal lymphoma depends on a
high index of suspicion. Due to the shared demographics the incidence of non-Hodgkin’s lymphoma presenting as ACLF is likely to increase.

Abstract
Acute liver failure is a rare presentation of hematologic
malignancy. Acute on chronic liver failure (ACLF) is a
newly recognized clinical entity that describes acute
hepatic decompensation in persons with preexisting
liver disease. Diffuse large B-cell lymphoma (DLBCL) is
an aggressive non-Hodgkin’s lymphoma (NHL) with increasing incidence in older males, females and blacks.
However, it has not yet been reported, to present with
acute liver failure in patients with preexisting chronic
liver disease due to human immunodeficiency virus
(HIV)/hepatitis C virus (HCV) co-infection. We describe a case of ACLF as the presenting manifestation
of DLBCL in an elderly black man with HIV/HCV coinfection and prior Hodgkin’s disease in remission for
three years. The rapidly fatal outcome of this disease
is highlighted as is the distinction of ACLF from decompensated cirrhosis. Due to the increased prevalence of
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INTRODUCTION
Acute liver failure (ALF) is a well-defined clinical syndrome with associated high mortality. Acute-on-chronic
liver failure (ACLF) is also a rare syndrome with diverse
etiology and high mortality which is less well-defined or
understood. Of the 1147 adults studied in the adult ALF
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A

B

Figure 1 Abdominal computed tomography scan. A: Showing the confluent non-compressing circumaortic mass (arrow); B: Showing multiple hypodense splenic
lesions (arrow).

Study Group, less than seven percent were due to malignancy[1]. Neither the American Association for the Study
of Liver Diseases (AASLD), the European Association
for the Study of the Liver (EASL), nor the Asian Pacific
Association for the Study of the Liver (APASL) listed
malignancy as a potential precipitant of ACLF. Diffuse
large B-cell lymphoma (DLBCL) is the most common
non-Hodgkin lymphoma (NHL) in the United States[2,3].
Incidence rates for NHL have been increasing 3%-4%
per year from 1973 to the 1990s especially among older
males, females, and blacks[3]. We present a rapidly fatal
case of DLBCL presenting as ACLF in an elderly black
man with HIV/HCV co-infection.

Liver tests revealed aspartate aminotransferase (AST) of
145 IU/L (normal range: 15-37 IU/L), alanine aminotransferase (ALT) 39 IU/L (normal range: 12-78 IU/L),
Alkaline phosphatase 221 IU/L (normal range: 50-136
IU/L), total bilirubin 7.3 mg/dL (normal range: 0.2-1.2
mg/dL), direct bilirubin 6.0 mg/dL (normal range: 0.0-0.2
mg/dL), total protein 5.5 g/dL (normal range: 6.4-8.2
g/dL) and albumin 2.5 g/dL (normal range: 3.4-5 g/dL).
International normalized ratio (INR) was 1.6. Arterial
blood gas on room air revealed pH of 7.46, pCO2 30
mmHg, pO2 65 mmHg, HCO3- 21 mmol/L, and lactate
of 4.1 mmol/L (normal range: 0.5-1.6 mmol/L). Lactate
dehydrogenase (LDH) was 732 IU/L (normal range:
118-273 IU/L), serum alcohol level was < 3 mg/dL and
urine toxicology was positive for opiates and methadone.
Acetaminophen, hepatitis A and B serologies, ceruloplasmin, and ANA were all within normal limits.
Abdominal sonogram showed fatty liver infiltration,
mild splenomegaly, mildly distended gallbladder without
calculi, and no biliary ductal dilatation. Abdominal computed tomography with contrast showed multiple hypodense
splenic lesions, a confluent non-compressing circumaortic
mass, multiple para-aortic and pelvic lymph nodes, and bilateral pulmonary nodules (largest 1 cm) (Figure 1).
Right axillary lymph node excision biopsy revealed
a diffuse large B-cell lymphoma. The patient’s liver tests
continued to worsen with ALT 37 IU/L, AST 218 IU/L,
maximum total bilirubin of 10 mg/dL, (direct bilirubin 8.9
mg/dL), and INR of 2.2. Hemoglobin and hematocrit remained unchanged at 9.7 g/dL and 23.4% respectively at
discharge. He was transferred to another facility for chemotherapy. There he spent an additional week, received
one cycle of chemotherapy but due to continued deterioration family requested comfort care. He was transferred
to a hospice facility where he died a week later.

CASE REPORT
A 71- year- old African American man was brought to our
emergency department (ED) by a friend who noted that
he was becoming increasingly confused and lethargic. He
was a former intravenous drug user now on methadone
maintenance. The patient had a history of HIV/HCV
co-infection (CD4 count of 116 and viral load of 214
copies/mL). Liver biopsy two years prior to admission revealed grade 2 inflammation with stage 1 fibrosis. He also
reported a history of Hodgkin’s disease that was now in
remission after chemo-radiotherapy three years prior.
The patient was afebrile and jaundiced. Firm nontender diffusely enlarged right cervical and axillary lymph
nodes approximately 3 cm × 3 cm were noted. Heart
and lung examinations were unremarkable. The abdomen was not distended. The liver and spleen were not
palpable. There was no ascites. He was oriented only to
self and month of the year. He was somnolent but had
no asterexis. Capillary glucose was 46 mg/dL in the ED.
His mental status did not improve after correction of hypoglycemia and naloxone administration.
Laboratory results showed a normal white blood cell
(WBC) count, 8.7 × 109/L, hemoglobin, 9.6 g/dL, hematocrit, 27.9% and platelet count 96000 per microliter of
blood. His platelet count one month prior to admission
was 161000. He was mildly azotemic, blood urea nitrogen (BUN) 25 mg/dL, and serum creatinine 1.2 mg/dL.
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DISCUSSION
Our patient is the first reported case of rapidly fatal DLBCL in a patient with chronic liver disease due to HCV/
HIV coinfection. Because of the presence of inflammation and fibrosis on an earlier biopsy this is a presenta-

1299

February 8, 2015|Second Edition|

Siba Y et al . B-cell lymphoma presenting as liver failure

The precipitating factors of ACLF may be either hepatic or extra-hepatic in origin. Hepatic causes include
alcoholic hepatitis, acute viral hepatitis (HAV, HBV, and
HEV), drug-induced liver injury, portal vein thrombosis,
acute auto-immune hepatitis, Wilson’s disease, and ischemic hepatitis. Extra-hepatic insults comprise bacterial or
fungal infections, variceal hemorrhage, surgery, trauma, and
unknown hepatotoxins[6]. A case of Hodgkin’s lymphoma
induced - ACLF in an HBV patient has been reported. In
that report the patient developed acute on chronic hepatitis
B following treatment with entecavir. Post-mortem findings revealed co-existent early Hodgkin’s lymphoma (HL)[7].
Our patient had ACLF secondary to DLBCL which is a
NHL.
HL and NHL are two distinct hematologic malignancies. HL spreads in a contiguous manner via the
lymphatic system and is characterized on hematoxylin
and eosin stain by Reed-Sternberg cells which are transformed EBV positive cells in a background of granulocytes, plasma cells, and lymphocytes. DLBCL is the most
common type of NHL. NHL represents 4.2% of all new
cancer cases in the United States. It is the seventh most
common cancer and seventh leading cause of cancer
deaths. It refers to a constellation of disorders with heterogeneous clinico-pathologic features distinguished by a
diffuse effacement of architecture composed mainly of
large B-cells in different stages of maturation. It is an aggressive lymphoma that commonly arises from peripheral
lymph nodes presenting with painless, rubbery lymphadenopathy sometimes with constitutional symptoms such as
fever, night sweats, and unintentional weight loss. Several
extra-nodal sites including but not limited to the bone
marrow, gastrointestinal tract, brain, thyroid, testes, skin,
and breast are also sites of initial presentation[2,8,9].
About 40 cases of ALF due to any lymphoma or
leukemia have been published since 1952[10,11]. Due to
its rarity it is mostly under-recognized and a high degree
of clinical suspicion is required. NHL is traditionally
considered to be common in those above 70 years of
age, males, whites, family clusters, and is associated with
chronic viral infections such as Ebstein Bar Virus, HIV,
HBV, and HCV. Nevertheless, the strongest predictor of
risk is immune system abnormality[3,9]. Our patient’s risk
factors for NHL include male sex, advanced age, HIV/
AIDS, HCV, prior Hodgkin’s and chemo-radiotherapy.
HCV is strongly associated with the occurrence of
NHL in endemic areas such as Italy, Japan, and Egypt,
but not in North America. Several oncogenic mechanisms have been proposed to explain the development of
NHL in patients with chronic HCV such as: chronic antigen stimulation leading to monoclonal malignant proliferation; HCV genetic damage to B-cell tumor suppressor
genes; HCV replication within B cells inducing oncogenic
signals, and monocytes/macrophages being major target
of HCV[12-14].
In 2002, it was noted that in males 25-54 years of age
the incidence rates of NHL for blacks exceeded whites.
This was also true for black females aged 25-34 years.

Table 1 Differences in the current definitions of acute on
chronic liver failure

Duration between
insult and ACLF
Duration in which
there is higher
mortality
What qualifies as
“chronic liver disease”

APASL definition

AASLD/EASL
consensus

4 wk

Not defined

Not defined

3 mo

Chronic liver disease
Only cirrhosis,
with/without only
including those with
compensated cirrhosis prior decompensation
What qualifies as precipitants?
Alcohol, drugs,
Yes
Yes
hepatotropic viruses,
surgery, trauma
Sepsis
No
Yes
Variceal bleeding
No consensus
Yes
APASL: Asian Pacific Association for the Study of the Liver; AASLD:
American Association for the Study of Liver Diseases; EASL: European
Association for the Study of the Liver; ACLF: Acute on chronic liver failure.

tion of ACLF and not ALF. Although ALF has been well
defined, a universally accepted definition for ACLF is still
a subject of debate and on-going research[4,5]. This is due
to the heterogeneous proposed etiology, pathophysiology,
organ dysfunction, and outcomes in different regions of
the world.
ALF refers to the acute (< 26 wk) onset of severe
liver injury with encephalopathy and impaired synthetic
function (INR ≥ 1.5) in a patient without pre-existing
liver disease[1]. APASL defined ACLF as an acute hepatic
insult manifesting with jaundice (bilirubin > 5mg/dL)
and coagulopathy (INR > 1.5), complicated within four
weeks by ascites and/or encephalopathy in a patient
with previously diagnosed or undiagnosed chronic liver
disease. This definition fits our patient. An AASLD/
EASL consensus statement defined ACLF as a syndrome
among a subgroup of cirrhotic patients who develop
organ failure following hospital admission with or without an identifiable precipitating event and have increased
mortality rates. The differences in the above definitions
are highlighted in Table 1[4,5].
One particularly contentious issue is “what exactly
qualifies as chronic liver disease?” For the purposes of
ACLF, the APASL consensus definition for chronic liver
disease included patients with compensated cirrhosis of
any etiology, chronic hepatitis, non-alcoholic steatohepatitis, cholestatic liver disease, and metabolic liver disease.
Simple steatosis was excluded because it is not always
progressive. Decompensated cirrhosis on the other hand
was also excluded because it is a distinct clinical entity
that is irreversible whereas ALF and ACLF have potentially reversible acute insults. Again, our patient with mild
HCV/HIV inflammation and fibrosis fits this description.
However, per EASL/AASLD only cirrhotics, including
subjects with prior decompensation qualify as “chronic
liver disease” because these patients have distinctly different immune and cardiovascular response to injury.
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The authors propose this increase in incidence is due to
the prevalence of HIV in the African American community[3]. The high prevalence of HCV in the African
American may also have contributed to the increased of
NHL that was noted.
There was no evidence of acute exacerbation of
HCV in our patient as his ALT remained less than 40
IU/L throughout the decompensation of his liver function. We also doubt that the patient was truly cirrhotic as
his platelet count had been normal one month before,
and his ultrasound and CT scan were not suggestive of
cirrhosis. In the series by Zafrani et al[11], the clinical features of patients with ALF secondary to lymphoma/leukemia were characterized by average age of 49 years, hyperbilirubinemia, elevated liver transaminases, high LDH,
and lactic acidosis. The majority had thrombocytopenia
and prolonged prothrombin time. Our patient had all of
these features. The observed disproportionate elevation
in the AST compared to the ALT in our patient is similar
to other reports. An AST/ALT ratio greater than 2 is
characteristically seen in alcoholic liver disease and Wilson’s disease. A further conundrum in deciphering the diagnosis initially was the minimal elevation of ALP which
argues against malignant infiltration as a consideration.
Although the reason for this is unclear, ALP elevation
had the lowest frequency of liver enzyme abnormalities
in other series of ALF due to lymphoreticular malignancy[9,10]. Extreme elevations of LDH and lactic acidosis
and hypoglycemia have been associated with ALF[15].
ACLF patients manifest in various forms due to the
heterogeneity of this patient population. Severe jaundice,
coagulopathy, multi-organ failure with encephalopathy
and renal dysfunction, and systemic inflammatory response syndrome are common findings. Proinflammatory
cytokines, neutrophil dysfunction and sepsis are believed
to play a major role in pathogenesis and prognosis. Elevated leukocyte counts and C-reactive protein have been
found to be common as well as evidence of occult or
overt infection in ACLF patients. Dysregulated inflammation is considered a critical hallmark and final common
pathway of the various insults of ACLF[16,17]. At the time
of presentation our patient however, had normal white
blood cell count and no evidence of infection. Further
research will help define this subgroup of patients.
Several mechanisms by which NHL may cause ALF
have been postulated: (1) massive hepatic sinusoidal
infiltration by malignant cells could result in ischemia
and hepatocyte necrosis; (2) tumor obstructing hepatic
venules may also result in ischemic injury and necrosis;
(3) intrahepatic bile ducts may also be infiltrated by lymphoma cells resulting in duct necrosis, cholangitis, and
ALF; and (4) Rapid replacement of hepatic parenchyma
by lymphomatous cells may lead to mass destruction of
hepatocytes and resulting ACLF[11,18,19].
ACLF as the presenting feature of DLBCL is uncommon and, therefore, not typically considered in the
differential diagnosis of liver failure. However, given the
increasing incidence of DLBCL in older black men and

WCCR|www.wjgnet.com

patients with HCV and HIV/AIDS the diagnosis should
especially be considered in this demographic group. Early
diagnosis and referral requires a high index of suspicion
as delayed diagnosis is usually fatal.

COMMENTS
COMMENTS
Case characteristics

A 71-year-old African American man with human immunodeficiency virus (HIV)/
hepatitis C virus (HCV) coinfection presented to the emergency room with lethargy and confusion.

Clinical diagnosis

The patient was jaundiced, somnolent, disoriented to place, and had non tender
cervical and axillary lymphadenopathy.

Differential diagnosis

Altered mental status secondary to hypoglycemia, drug overdose, sepsis, or
hepatic encephalopathy was considered and adenopathy was biopsied to rule
out infection or malignancy.

Laboratory diagnosis

White count was normal with new anemia (hemoglobin = 9.6 g/dL), thrombocytopenia (platelet count = 96000/mL), hypoglycemia (blood glucose = 46
mg/dL), elevated lactate (4.1 mmol/L), cholestatic liver injury (direct bilirubin =
8.9 mg/dL, alkaline phosphatase = 221 IU/L, AST = 135 IU/L, ALT normal), and
coagulopathy (INR = 1.6).

Imaging diagnosis

Abdominal CT scan showed a confluent circumaortic mass, multiple para-aortic
and pelvic lymph nodes.

Pathological diagnosis

Lymph node biopsy revealed diffuse large B-cell lymphoma in the clinical setting of acute liver failure.

Treatment

Before transfer to another institution for chemotherapy, care was supportive
with correction of hypoglycemia, lactulose for hepatic encephalopathy, oxygen,
and empiric antibiotics.

Related reports

Palta reported a case of acute on chronic liver failure (ACLF) in a patient who
had acute on chronic HBV and coexistent Hodgkin’s lymphoma.

Term explanation

Diffuse large B-cell lymphoma (DLBCL) refers to a constellation of disorders
with heterogeneous clinico-pathologic features distinguished by a diffuse effacement of architecture composed mainly of large B-cells in different stages of
maturation.

Experiences and lessons

In cases of ACLF in patients with HCV and HIV, DLBCL should be considered
in the differential diagnosis as the virus is lymphotropic as well as hepatotropic
and early diagnosis and treatment may improve outcome.

Peer review

The authors should discuss about possibility that HCV infection of B cells might
have caused lymphoma and ACLF.
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LIVER DISEASES

Rare diaphragmatic tumor mimicking liver mass
Shalini Thapar, Arvind Ahuja, Archana Rastogi
was virtually adherent to it. Successful excision of the
mass and subsequent histopathological and immunochemistry examination of the specimen revealed low
grade fibromyxoid sarcoma of the diaphragm. This case
highlights the unusual presentation of a diaphragmatic
mesenchymal tumor and how it can be mistaken as an
atypical liver mass. It also emphasizes the tumoral vascular supply as an indicator of its organ of origin.
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Core tip: In this paper, a patient with low grade fibromyxoid sarcoma of the diaphragm which mimicked a
liver mass on preoperative imaging is reported. Particular attention is paid to retrospective analysis of
the vascularity of the mass on computed tomography
angiography to differentiate it as an extrahepatic mass.
The histopathological analysis of this case, as well as a
collective review, is also presented in this report.

Abstract
Primary tumors of the diaphragm are quite rare. About
150 cases have been reported in the literature. Fibrosarcomas are the commonest malignant neoplasms
of the diaphragm; however, only a few (less than 20)
cases have been reported to date. We present the case
of an extremely rare tumor of the diaphragm mimicking a liver mass. The patient, a young 28-year-old
woman, presented with an 8-month-history of mildly
progressive upper abdominal pain and early fullness
after meals. Computed tomography scan of the abdomen revealed a mass located in the region of the left
lobe of the liver with non visualized left lobe and partial
vascular supply of the mass from the left hepatic artery.
The tumor was also seen to draw its vascularity from
bilateral internal mammary arteries. Surgical excision
and hepatectomy was planned, keeping in mind the
diagnosis of an atypical left hepatic mass. Laparotomy
revealed a left diaphragmatic tumor growing caudally
into the upper abdomen, compressing and splaying
the liver along the left medial surface where the tumor
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INTRODUCTION
Primary tumors of the diaphragm have a rare incidence
and prevalence. Only about 150 cases have been reported in literature to date[1-5]. Most primary tumors of
the diaphragm are benign. Of the malignant subgroup,
fibrosarcoma appears to be the commonest. Low grade
fibromyxoid sarcoma (LGFMS) is a unique sub entity in
the group of fibrosarcomas. These tumors are unique in
their reappearance as metastases after significant time in-
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Figure 1 A 28-year-old lady with low grade fibromyxoid sarcoma on dynamic computed tomography. A: Soft tissue homogenously enhancing mildly hypodense
mass (arrowhead) in the region of left lobe of liver is seen on the arterial phase of the dynamic triple phase computed tomography scan; B: The mass shows small
arterial feeders from the left hepatic artery (dotted arrow); C: Large feeders from bilateral internal mammary arteries (solid arrows) to the mass are seen; D: Middle
hepatic vein and right hepatic vein show normal patency and course; E: Left hepatic vein is only seen at the ostium, appears compressed by the mass and is not seen
beyond the ostium; F: Left portal vein (solid arrow) is also splayed and partially attenuated by the tumor.

tervals. Around 20 cases of the same have been reported
in the English literature so far, to the best of our knowledge[1-7]. LGFMS shows characteristic histopathological
and immunochemistry features. In the last decade, sporadic cases of fibromyxoid sarcoma have been reported
in the literature. Even after recent major advances in
imaging technology, such as the advent of multidetector,
multi slice computed tomography (CT) and 3Tesla magnetic resonance imaging (MRI), diaphragmatic tumors
still present as a diagnostic dilemna and are difficult to
diagnose preoperatively or without a pathological diagnosis. They are known to mimic other large masses arising
from the mediastinum in the majority of cases. In this
paper, a patient with low grade fibromyxoid sarcoma of
the diaphragm which mimicked a liver mass on preoperative imaging is reported. Particular attention is paid
to retrospective analysis of the vascularity of the mass
on CT angiography to differentiate it as an extrahepatic
mass. The histopathological analysis of this case, as well
as a collective review, is also presented in this report.

definite history of cough, hiccups or difficulty in breathing. The lady had loss of appetite with significant weight
loss of 5 kg over 6 mo. On general examination, the lady
was well preserved. Local palpation revealed a firm lump
in the epigastrium and left hypochondrium with a perceptible lower border. Palpating fingers could not be insinuated between the lump and the upper border, as well as
the costal margin. Laboratory tests showed normal serum
alpha fetoprotein and carcinoembryonic antigen levels
(1.16 U) and (1.8 mg/L) respectively. All other tests, such
as hemogram, kidney function tests and liver function
tests, were within the normal reference ranges.
A dynamic triple phase CT scan of the upper abdomen was performed and showed a homogenous soft
tissue mass lesion measuring approximately 25 cm × 20
cm × 13.5 cm in the left upper hypochondrium, almost
entirely replacing the left lobe of the liver (Figure 1A).
The left hepatic vein and portal vein were only partially
visualized and were grossly attenuated by the mass (Figure
1E-G). Enlarged left supra-diaphragmatic nodes were
present (Figure 2A). The sections of bilateral lower lobes
of chest did not show evidence of basal atelectasis or
pleural effusion (Figure 2B). The tumor showed arterial
feeders from the left hepatic artery which was splayed but
showed normal patency (Figure 1B). The major chunk of
tumor vascularity appeared to be from bilateral internal
mammary arteries (Figure 1C). The tumor appearance
was thought to be of an atypical hepatic mass and a decision for surgical laparotomy with surgical excision of the

CASE REPORT
A 28-year-old lady presented to the hospital with an 8 mo
progressive history of nagging upper abdominal pain and
a feeling of early satiety. The pain was localized without
associated vomiting, aggravating or relieving factors. The
patient complained of feeling a gradually increasing lump
in the upper abdomen for 6 mo. However, she had no
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A

A

Figure 2 Sagittal and coronal multiplanar reformats of a 28-year-old lady with low grade fibromyxoid sarcoma on dynamic computed tomography. A: Sagittal reconstruction of the abdomen shows
supra-diaphragmatic enlarged lymph nodes (solid
arrow); B: Coronal reconstruction images shows normal basal lung fields (dotted arrow).

B

Size- 23 cm × 18 cm × 11 cm
Wt- 2 kg
Well circumscribed

B

C

D

Figure 3 Gross, histopathological and immunochemistry slides of 28-year-old lady with low grade fibromyxoid sarcoma. A: Gross specimen of the resected
tumor mass along with the left lower 3 ribs; B: Histopathology at (× 100, HE stain) showing low cellularity with bland appearing spindle and stellate cells and minimal
nuclear atypia; C: Histopathology (× 100, HE) shows low grade fibromyxoid sarcoma with focal areas of storiform and fascicular arrangement of spindle cells; D:
Spindle cells show strong positive immunostaining with vimentin (× 200, Vimentin, LSAB immunohistochemistry method).

tumor was made.
On laparotomy, a solid, rounded, grey tumor was
found arising from the left diaphragm, compressing and
splaying the entire left lobe of liver which was adherent
to the tumor medially. The upper border of the mass was
attached to the inferior surface of the left diaphragm.
The entire mass was excised along with the left lower 3
ribs from which it was inseparable. The superficial structures of the left chest wall were not involved. Local left
supra-diaphragmatic lymph nodes were also excised.
The tumor was well encapsulated, firm, weighed approximately 2 kg and measured 23 cm × 18 cm × 11
cm (Figure 3A). Microscopy revealed a bland appearing
spindle cell tumor of low cellularity. The tumor showed
contrasting fibrous and myxoid areas (Figure 3B). The
spindle cells demonstrated a focal swirling or whorled
pattern. On high power, the tumor cells showed minimal
pleomorphism without any mitosis. Focally, tumor cells
appeared stellate shaped. Few areas showed curvilinear
or capillary sized blood vessels with spindle cells encasing
around them (Figure 3C). Immunohistochemistry revealed
strong positive immunostaining of the spindle cells with
vimentin and focally for Bcl-2 (Figure 3D), but negative
for S100, smooth muscle antigen, desmin, epithelial membrane antigen and CD34. Based on characteristic histomorphological features and immunohistochemistry results,
a diagnosis of low grade fibromyxoid sarcoma was made.
The patient was offered radiation therapy, which she

WCCR|www.wjgnet.com

refused. At the 1 year follow up, she is symptom free,
with no evidence of disease spread.

DISCUSSION
Primary tumors of the diaphragm are very rare. The first
diaphragmatic tumor was reported in 1868 by Grancher[8].
About 150 cases have been reported in the English literature since then[9]. The majority of diaphragmatic tumors
are benign. Most malignant tumors of the diaphragm are
sarcomas of fibrous or muscular origin[7].
They include leiomyosarcoma, germ cell tumors,
hemangiopericytoma, pheochromocytoma, fibrosarcoma
and malignant fibrous histiocytoma. On imaging, most
diaphragmatic tumors present as homogenous masses
which appear as mediastinal or thoracic masses with contour abnormality of the diaphragmatic leaves, suggesting
herniation or eventration. Although multiplanar imaging
with CT and MRI are almost first line modes of investigation in the present era, large tumors may sometimes
pose a diagnostic difficulty. A differential diagnosis of
lung, mediastinal, pleural, vertebral or upper abdominal
masses has to be considered in such situations. All of
the above tumors may sometimes grow to large proportions without any specific clinical symptoms. Secondary
involvement of the diaphragm from adjacent structures
may also be present. Symptoms are usually produced due
to esophageal, stomach or mediastinal compression and
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not due to the tumor bulk.
The patient in our study also reported vague symptoms, which did not raise any suspicion about the extent
of the mass. Imaging provided the only clue to the large
size and extent of the tumor, which was solely limited to
the upper abdomen. The initial suspicion of a liver mass
was compounded by the vascular supply of the mass
from the left hepatic artery. However, in retrospect, the
majority of the tumor blood supply from bilateral internal mammary arteries was indicative of the extrahepatic
origin of the tumor. The sharp interface of the mass with
the liver parenchyma despite the lack of a proper cleavage plane was also a soft indicator of the extrahepatic
origin.
Low-grade fibromyxoid sarcomas are distinctive, indolent soft-tissue sarcomas, first described by Evans in
1987. Low grade fibromyxoid sarcoma of the diaphragm
is extremely rare. From 1868 to 1982, only 11 cases of
low grade fibrosarcoma were reported[4]. Less than 20
cases have been reported in literature to date, to the best
of our knowledge[1-3,6,7]. The sites described in literature so
far have been commonly in the shoulder, neck or thigh[1].
On histopathology, low-grade fibromyxoid sarcomas
demonstrate contrasting fibrous and myxoid areas, a swirling, whorled growth pattern and bland benign-appearing
fibroblastic spindle cells. Cellularity is low to moderate,
mitotic figures are uncommon, and nuclear pleomorphism
is usually absent or slight. In addition, LFGMS shows a
specific genetic transcript fused in sarcoma-cAMP responsive element binding protein 3 (FUS-CREB3)L2 and FUSCREB3L1 in up to 95%-100% of cases[10]. The common
differentials of low grade fibromyxoid sarcoma include
myxoid neurofibroma, malignant peripheral nerve sheath
tumor of low grade, myxofibrosarcoma and spindle cell
liposarcoma. Myxoid neurofibroma and low grade malignant peripheral nerve sheath tumor show slender and
wavy nuclei which are positive for S100. Myxofibrosarcoma is mostly a subcutaneous tumor of the elderly and
shows a greater degree of nuclear pleomorphism, hyperchromasia and brisk mitosis. Spindle cell liposarcoma is
cellular and shows more nuclear atypia. It always contains
an atypical adipocytic component which includes the presence of lipoblasts and shows positivity for S100.
Primary diaphragmatic fibromyxoid sarcomas, especially low grade like in this case, have a good prognosis.
One of the reports has shown survival even up to 10
years[7]. Treatment options include surgery followed by
radiotherapy and, in some cases, chemotherapy to shrink
tumor bulk, followed by resection. These tumors are
usually resistant to chemotherapy and radiotherapy with
surgical resection being the treatment of choice[11].
In conclusion, this case highlights that an extrahepatic
vascular supply may act as an indicator of the extrahepatic origin of a tumor showing indistinct fat planes from
the liver. Also, although rare, diaphragmatic mesenchymal tumors should also be included in the differential
of atypical appearing hepatic or extrahepatic masses in
the upper abdomen. In a recent study at a dedicated sar-
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coma centre in Denmark where 14 patients of LGFMS
were studied for the disease and metastases treatment
strategies, multi-agent chemotherapy was found useful,
especially in the setting of metastases. The best possible
response to chemotherapy was only a short term disease
non progression with the use of trabectedin[12].
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Case characteristics

The patient, a young-28-year old woman, presented with an 8-mo-history of
mildly progressive upper abdominal pain and early fullness after meals.

Clinical diagnosis

The patient complained of feeling a gradually increasing lump in the upper abdomen for 6 mo.

Laboratory diagnosis

Laboratory tests showed normal serum alpha fetoprotein and carcinoembryonic
antigen levels (1.16 U) and (1.8 mg/L) respectively.

Imaging diagnosis

Computed tomography scan of the abdomen revealed a mass located in the region of left lobe of liver with non visualized left lobe and partial vascular supply
of the mass from the left hepatic artery.

Pathological diagnosis

Immunohistochemistry revealed strong positive immunostaining of the spindle
cells with vimentin and focally for Bcl-2, but negative for S100, smooth muscle
antigen, desmin, epithelial membrane antigen and CD34.

Treatment

Surgical excision and hepatectomy was planned, keeping in mind the diagnosis
of an atypical left hepatic mass.

Experiences and lessons

This case highlights that extrahepatic vascular supply may act as an indicator
of the extrahepatic origin of a tumor showing indistinct fat planes from the liver.

Peer review

The authors need to discuss pathological findings in more detail to substantiate
the diagnosis of Low grade fibromyxoid sarcoma at this relatively uncommon
location.
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LIVER DISEASES

Downstaging and resection after neoadjuvant therapy for
fibrolamellar hepatocellular carcinoma
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Rodrigo Blanco Dumarco, Paulo Herman
the inferior vena cava, a wedge resection in segment 2,
and lymphadenectomy of the hepatic hilum. The case
was unusual due to the significant tumor downstaging
with gemcitabine-oxaliplatin, potentially enabling curative resection. More studies are needed to confirm the
efficacy of the systemic drug treatment for FLHCC.
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Core tip: Fibrolamellar hepatocellular carcinoma (FLHCC) is a rare malignant liver neoplasm. The best
treatment option is a surgical resection with liver hilum
lymph node dissection. Currently there is no established
systemic drug treatment for patients with locally advanced or metastatic disease. In this report, a patient
with advanced FLHCC, initially considered unresectable due to vascular invasion, exhibited a significant
tumor reduction following systemic chemotherapy with
gemcitabine-oxaliplatin, allowing resection. This was an
unusual case where gemcitabine-oxaliplatin treatment
led to a significant tumor downstaging enabling curative resection. Additional studies are needed to confirm
the efficacy of the systemic drug treatment for FLHCC.

Abstract
Fibrolamellar hepatocellular carcinoma (FLHCC) is a
rare malignant liver neoplasm, commonly observed in
adolescents and young adults of both genders. The
disease is more common in Caucasians and in patients
without a prior history of liver disease. The best treatment option is a surgical resection associated with liver
hilum lymph node dissection. However, there is no
established systemic drug treatment for patients with
locally advanced or metastatic disease. We report on a
patient with advanced FLHCC, initially considered unresectable due to invasion of the right and the middle
hepatic veins and circumferential involvement of the
left hepatic vein. Following the treatment with gemcitabine-oxaliplatin systemic chemotherapy, the patient
exhibited a significant tumor reduction. As a result, a
complete resection was performed with an extended
right hepatectomy associated with a partial resection of
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INTRODUCTION
Fibrolamellar hepatocellular carcinoma (FLHCC) is
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an uncommon primary liver neoplasm, representing
0.6%-8.6% of all hepatocellular carcinomas (HCC)[1]. It
was first described in 1956 by Edmonson as a rare distinctive form of HCC[2]. In general, it is a vascular tumor
with prominent fibrosis. Microscopically, FLHCC appears as a well-differentiated tumor comprised of large
polygonal cells with large nuclei and nucleoli, as well as
an abundant eosinophilic cytoplasm, arranged in lamellar
bands of collagen fibers[3]. FLHCC most often affects
adolescents and young adults of both genders, often
Caucasian, and without a prior history of liver disease[1,4].
Liver function tests are typically normal or only mildly elevated. Commonly used HCC markers, such as alpha-fetoprotein, are of little help in diagnosing and monitoring
disease progression in the majority of patients, as only a
small proportion of patients (7%-11%) show elevation in
alpha-fetoprotein levels[5,6].
FLHCC is believed to more commonly metastasize
to regional lymph nodes. The cornerstone for FLHCC
treatment is a surgical resection associated with lymph
node dissection[3,4]. Patients with advanced FLHCC represent a population in need of novel and effective treatments. Due to the lack of data on effective systemic drug
treatments as well as the FLHCC patients’ paucity, it is
difficult to conduct clinical trials[1]. The authors report an
unusual case of a young patient, initially with an unresectable FLHCC, treated with gemcitabine-oxaliplatin (GEMOX), resulting in an excellent response and complete
resection of the tumor.

mg of gemcitabine (20 mg/kg) every two weeks during
an 11-mo treatment period, with good tolerance. The
staging intervals, scheduled every four months, included
either a computed tomography scan or magnetic resonance imaging. After one year of treatment, magnetic
resonance imaging showed significant tumor size reduction
(the larger lesion size was 8.5 cm and the smaller 2.2 cm),
decrease in contact with the left hepatic vein and inferior
vena cava, disappearance of the lymphadenopathy, and hypertrophy of the left lateral segment of the liver (38% of
total liver volume) (Figure 1). In addition, there was a significant decrease in alpha-fetoprotein levels to 45 ng/mL.
The patient was submitted to an extended right
hepatectomy with partial resection of the inferior vena
cava associated with a wedge resection in segment 2 and
lymphadenectomy of the hepatic hilum. The procedure
lasted 450 min with the patient receiving two units of
packed red blood cells and staying in the intensive care
unit for two days. The patient developed a postoperative biliary fistula, which was treated conservatively, with
spontaneous closure after 28 d. Our patient was discharged on the 17th postoperative day in a good clinical
condition.
Histology examination confirmed FLHCC with microscopically free margins (R0 resection). The hepatic hilum lymph nodes were free of the disease. At discharge,
the level of alpha-fetoprotein was within normal limits
(4.7 ng/mL). The patient had no signs of the disease recurrence at the 14-mo follow-up.

CASE REPORT

DISCUSSION

A previously healthy 35-year-old Caucasian female complaining of abdominal pain, 3 kg weight loss, weakness,
back pain, and a palpable mass in the right upper quadrant, was referred for evaluation. Physical examination
disclosed a palpable hard mass 20 cm below the right
costal margin. There were no signs of liver disease or
other relevant findings. A computed tomography scan
(Figure 1) showed a suggestive FLHCC mass (17 cm
× 15 cm) affecting the right liver lobe. In addition, the
mass affected segment 4b by obstructing the right portal branch, invading both the right and middle hepatic
veins, circumferentially wrapping the left hepatic vein,
and compressing the inferior vena cava. A lesion (ø 6.5
cm) in segment 2 displayed the same characteristics, as
well as lymphadenopathy at the liver hilum up to 2.7 cm
in size. Laboratory tests revealed elevated levels of alkaline phosphatase, gamma-glutamyl transpeptidase, and
alpha-fetoprotein (44.395 ng/mL). Both hepatitis B and
C serologies were negative. Colonoscopy and endoscopy
results were normal. Percutaneous biopsy of the tumor
confirmed FLHCC. The lesion was considered unresectable because of the extensive vascular involvement,
especially of the hepatic veins; therefore, the patient was
referred to an oncologist for a systemic drug treatment.
Transplantation was eliminated due to the presence of
the hilar lymph nodes (extra hepatic disease).
The patient received 100 mg of oxaliplatin and 1400

The best treatment option for FLHCC is a resection with
adequate lymph node dissection[3,5]. However, a resection
is not always possible due to locally advanced disease.
The best therapy for these patients has not been well
established[1]. Several chemotherapy agents have been
used for FLHCC treatment, including fluoropyrimidines,
doxorubicin, cisplatin, oxaliplatin, gemcitabine, and irinotecan, as well as interferon, bevacizumab, and sorafenib
in either combination regimens or separately[1,5]. Locoregional therapies, such as transarterial chemoembolization,
radiofrequency ablation, external beam radiation, percutaneous ethanol injection, and hepatic arterial infusion of
cisplatin, had disappointing results[1,5]. A study from the
Fibrolamellar Carcinoma Consortium, which contained
99 patients diagnosed with FLHCC, showed that from
the 73 patients who underwent surgery, 13% (10/73)
received preoperative chemotherapy, external beam radiation, and/or transarterial chemoembolization. Twenty
one percent (20/99) were considered to have unresectable disease and 13 of them were treated with various
combinations of systemic drug therapy with or without
locoregional therapies. Chemotherapy agents used in the
study included fluoropyrimidines, doxorubicin, cisplatin,
oxaliplatin, gemcitabine, and irinotecan. However, a multivariate analysis showed a lack of surgery to be an independently poor overall survival predictor[1]. Kaseb et al[7]
studied 94 FLHCC patients and found tumor resection
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Figure 1 Abdominal computed tomography and magnetic resonance imaging of a 35-year-old Caucasian female, with no previous history of liver disease,
showing a large mass in the upper right quadrant. A, B: Abdominal computed tomography (CT) before chemotherapy showing a large mass invading (17 cm × 15
cm) the right and the middle hepatic veins, and surrounding the left hepatic vein; C, D: Abdominal magnetic resonance imaging after gemcitabine-oxaliplatin chemotherapy showing significant reduction of the tumor size; E, F: Abdominal CT two weeks after surgery with hypertrophy of the left lateral segment of liver (liver remnant),
and free and patent left branch of the portal vein and left hepatic vein; G, H: Late follow-up after 14 mo.

alpha-fetoprotein levels[5,6]. Our patient probably belongs
to this peculiar group since her initial levels of alphafetoprotein were high, and were lowered to normal levels
following surgery.
Sorafenib is currently the standard treatment for
advanced HCC[8,9]. However, no systemic drug therapy
had convincingly improved survival among patients with

to be a factor positively associated with longer overall
survival; 5-fluorouracil-interferon combination was the
most frequently used systemic therapy.
HCC markers, such as alpha-fetoprotein, are of little
help in diagnosing and monitoring disease progression
in the majority of patients. This is mostly due to a small
proportion of patients (7%-11%) showing elevated
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segment 4b, obstructing the right portal branch, invading the right and middle
hepatic veins, circumferentially wrapping the left hepatic vein, and compressing
the inferior vena cava; the second lesion (6.5 cm) in segment 2 had the same
characteristics and lymphadenopathy at the liver hilum (up to 2.7 cm), with
colonoscopy and endoscopy results being normal.
Pathological diagnosis
FLHCC was confirmed by percutaneous biopsy of the tumor.
Treatment
The patient received 1400 mg of gemcitabine (20 mg/kg) and 100 mg of oxaliplatin (GEMOX) every 2 wk over 11 mo, with a significant tumor reduction,
allowing for resection.
Related reports
The best treatment option for FLHCC is resection with adequate lymph node
dissection. However, resection is not always possible due to local disease
advancement. There has not been well-established disease therapy for these
patients.
Term explanation
FLHCC is an uncommon primary liver neoplasm. In general, it is a vascular
tumor with prominent fibrosis. Microscopically, FLHCC appears as a well-differentiated tumor comprised of large polygonal cells with large nuclei and nucleoli,
as well as an abundant eosinophilic cytoplasm, arranged in lamellar bands of
collagen fibers.
Experiences and lessons
In the present case, the chemotherapy regimen with GEMOX promoted FLHCC
downstaging, potentially allowing for curative treatment and suggesting GEMOX as a possible chemotherapy treatment for patients with advanced FLHCC;
however, more studies are needed to confirm GEMOX efficacy.
Peer review
This is an interesting case of a young female with an initially considered unresectable FLHCC. Significant tumor downstaging with GEMOX allowed surgical
resection.

advanced HCC. There have been attempts to evaluate
the efficacy of new drugs or combination treatments
in clinical trials. Some of the examples of these trials
include: (1) doxorubicin alone and/or with gemcitabine;
(2) combination of cisplatin, doxorubicin, 5-fluorouracil,
and alpha-interferon; and (3) combination of irinotecan,
taxanes, gemcitabine, topotecan, and thymidilate synthase
inhibitors[10]. The GEMOX regimen appeared to be the
most promising, based on a lack of renal and hepatic
toxicity in cirrhotic patients, promising efficacy in the
phase II trials for advanced HCC, and with possible extended benefit for Child B cirrhosis[10-13]. Louafi et al[12],
studying 32 patients treated for advanced HCC, had two
patients that underwent HCC curative resection after partial response to GEMOX. In a retrospective multicenter
study, Zaanan et al[10] observed tumor responses in 204
patients with advanced HCC treated with GEMOX. In
10 patients, tumor response either permitted secondary
surgical resection of residual tumors or orthotopic liver
transplantation. Radiofrequency ablation was performed
in one patient, transcatheter arterial chemoembolization
in three patients, cyberknife treatment in one patient, and
radioembolization in two patients. There was also a case
report on a patient with metastatic HCC without liver
disease with a complete response after 12 cycles of GEMOX[14].
There has been only one reported case of FLHCC
with a complete response after GEMOX treatment. In
this case, a young woman had a histologically proven
metastatic lymph node relapse after resection of the
primary tumor. GEMOX regimen lead to a complete
response without relapse five years after chemotherapy
discontinuation[15].
HCC patients have poor tolerance to systemic chemotherapy, mostly due to cirrhotic liver[15]. In most cases
FLHCC patients do not have a prior history of liver
disease[4]. This may explain the better tolerance to chemotherapy, hence leading to a better response, as is the
case in our patient. In the present case, the chemotherapy
regimen with GEMOX promoted FLHCC downstaging,
potentially allowing for a curative treatment. However,
more studies are needed to confirm GEMOX efficacy.
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LIVER DISEASES
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Core tip: Rare cases of hepatic nested stromal-epithelial
tumours (NSETs), consisting of non-hepatocytic mixed
stromal and epithelial neoplasms with associated calcification and ossification, have been previously described.
To date, NSETs’ behaviour and prognosis are completely unclear. We report the case of a 23-year-old female
who underwent liver resection for a large hepatic, calcifying NSET. Details about preoperative imaging and the
clinical and histopathological features of this very rare
hepatic tumour are reported.
Original sources: Procopio F, Di Tommaso L, Armenia S, Quagliuolo V, Roncalli M, Torzilli G. Nested stromal-epithelial tumor
of the liver: An unusual liver entity. World J Hepatol 2014; 6(3):
155-159 Available from: URL: http://www.wjgnet.com/1948-5182/
full/v6/i3/155.htm DOI: http://dx.doi.org/10.4254/wjh.v6.i3.155

Abstract

INTRODUCTION

Nested stromal-epithelial tumours (NSETs) of the liver
have been reported to be extremely unusual primary
hepatic neoplasms. To date, few cases have been described in the literature. NSETs have been defined as
non-hepatocytic and non-biliary tumours of the liver
consisting of nests of epithelial and spindled cells,
myofibroblastic stroma and variable intralesional calcification and ossification. Here, we report a case of
a young female who underwent liver resection for
a large hepatic lesion that proved to be a calcifying
NSET on pathological examination. Details about the
clinical and histopathological features of the tumour
are reported.

Nested stromal-epithelial tumours (NSETs) of the liver
are very rare primary tumours characterised by unexampled clinicopathological features. To date, only isolated
cases[1] and small series have been reported in the literature[2-4]. NSETs have been defined as a non-hepatocytic
and non-biliary tumour of the liver consisting of nests
of epithelial and spindled cells with associated myofibroblastic stroma and variable intralesional calcification and
ossification[2]. This rare liver malignancy appears solid on
imaging and has been reported to be isolated or occasionally associated with hormone cortisol-related syndrome.
Herein, we describe a patient who underwent radical
hepatectomy for a large calcifying NSET of the liver.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Nested stromal-epithelial tumour; Hepatic
tumour; Liver resection; Hepatic mixed tumour; Hepatectomy
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Clinical history
In January 2012, a 23-year-old female was referred to our
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unit for recurrent dull abdominal pain associated with abdominal distension and dyspepsia. The patient had a past
history of being negative for hepatitis but positive for the
consumption of oral contraceptives during the previous
5 years.
On physical examination, a palpable mass in the upper abdomen was revealed. No Cushingoid or other clinical features were evident.
Laboratory tests revealed an altered serum level of
aspartate aminotransferase (36 IU/L; normal range: 5-30),
alanine aminotransferase (297 IU/L; normal range: 5-35),
alkaline phosphatase (62 IU/L; normal range: 4-150) and
gamma-glutamyltransferase (285 IU/L; normal range:
6-32). Virological markers for hepatitis B and C yielded
negative results. Tumour markers, including carcinoembryonic antigen (CEA) and alpha-fetoprotein (AFP), were
negative, whereas the level of carbohydrate antigen 19-9
(CA19-9) was elevated (98 IU/mL; normal value: < 40).
Abdominal computed tomography (CT) revealed a
well-circumscribed liver lesion of 16 cm in size involving the left hemiliver, part of the right anterior section
(S5-8)[5] and the paracaval portion of the caudate lobe
(S1pc). Extensive vascular invasion including the left hepatic vein (LHV) and middle hepatic vein (MHV) at the
hepatocaval confluence and the left portal pedicle (LPP)
was evident. The lesion appeared solid and heterogeneous, with a rim-like enhancement on the arterial phase
and a gradual centripetal enhancement on delayed phases.
Multiple intralesional calcifications were also evident.
On magnetic resonance imaging (MRI), the tumour
showed hypointensity on T1-weighted images and hyperintensity on both T2- and diffusion-weighted images (DWI), with small central necrotic collections. An
inhomogeneous pattern with subcentimetric calcifications showing mostly hypointensity on both T1- and T2weighted images was depicted. On gadolinium-enhanced
images, the lesion showed a heterogeneous enhancement
pattern on the arterial phase and washout in the portal
and parenchymal phases (Figure 1A). The hepatocytespecific delayed phase (Primovist, Bayer-Schering, Berlin,
Germany) showed a hypointense lesion on T1-weighted
images, with well-defined margins and a hyperintense
capsule.
The work-up was completed with total-body 11C-choline positron emission tomography (PET), which showed
only slight pathological uptake of the tracer into the
liver (Figure 1B). Based on these preoperative findings, a
percutaneous lesion biopsy was not considered, and the
patient was candidated to liver resection with a presumptive diagnosis of fibrolamellar hepatocellular carcinoma
(HCC) or hepatocholangiocarcinoma.
At laparotomy, peritoneal carcinomatosis was excluded. During liver exploration, a huge, hard liver tumour
entirely occupying the left hemiliver, part of S5-8 and the
S1pc was confirmed. On intraoperative ultrasonography
(IOUS), no additional lesions were detected, and the tumour showed well-defined margins and a heterogeneous
echogenicity, with several intralesional hyperechoic spots
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due to multiple calcifications. Extensive involvement of
the LHV, MHV and LPP was confirmed. Once the intraoperative staging was completed, the patient underwent
an extended left hepatectomy with left and middle hepatic vein resection for radical removal of the mass. The
specimen weighed 2000 g. Intraoperative blood loss was
100 mL, and the patient did not receive a blood transfusion. The postoperative course was uneventful, and the
patient was discharge on the 10th postoperative day. Currently, the patient is alive and disease free 21 mo after
surgery.
Pathological features
Grossly, the tumour had well-defined margins, was arranged in yellow lobules with several granular and rasping
foci and was 16 cm in size (Figure 2A). On histology, the
tumour was composed of well-defined nests of epithelial
cells separated by strands of stromal cells and focally admixed with calcifying material (Figure 2B). The epithelial
component was represented by polygonal to spindleshaped cells, devoid of overt cytological atypia; stained
positive for CKpool, CK19 and CD56; and stained negative for Hep Par-1 (hepatocyte paraffin 1) and AFP. Scattered nuclei were also immunoreactive for WT1 (Figure
2C). The stromal component stained positive for vimentin and smooth muscle actin. The mitotic index was < 5
mitoses/10 HPFs, and 10%-15% of cells stained positive
for Ki67.
Molecular genetic study
Several neoplastic nuclei were positive for the EWS-WT1
fusion transcript (Figure 2D) but negative for the SYTSSX fusion transcript.

DISCUSSION
Stromal-epithelial tumours are extremely rare conditions
of the liver, and very few cases have been previously described[1-4]. The unusual entity defined as an NSET typically displays an arrangement of cellular nests composed
of spindled or epithelioid cells surrounded by desmoplastic stroma and associated with variable calcifications
or ossifications. To our knowledge, few cases of NSETs
have been reported[1-4,6]: of these, only one has been described in Asian descendants[6].
This primary liver lesion represents an unexampled
clinicopathological entity with an unclear pathogenesis.
However, based on immunohistochemical studies showing an intimate correlation of tumoural cell nests with
bile ducts and the expression of specific antigens, as well
as the shared expression of CD56 by both components,
the origin of this tumour in a hepatic mesenchymal
precursor cell with primitive differentiation along the
bile duct lineage is strongly suspected[3,4]. The expression of WT1 is also in favour of this hypothesis, as this
multifunctional protein is a requisite component of the
mesenchymal-to-epithelial transformation during certain
processes in organogenesis[7].
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Figure 1 Radiological imaging. A: Abdominal magnetic resonance imaging scan showing a 16 cm diameter inhomogeneous and partially calcified (asterisk) mass
of the left liver; B: Total-body 11C-choline positron emission tomography showed a slight pathological uptake of the tracer in the peripheral part of the tumour (red arrows).

NSETs predominantly occur in young females and
are more frequently located in the right hemiliver. Conversely, in the case described here, the tumour occupied
the left hemiliver.
The development of this tumour may occur as an
isolated condition or in association with a hormonerelated syndrome, such as Cushing syndrome. HeeremaMcKenney et al[3] reported two cases of NSETs occurring
in paediatric patients that were associated with Cushing
syndrome due to an elevated adrenocorticotropic hormone (ACTH) level[4]. Additionally, Rod et al[8] described
a 17-year-old female patient affected by a large hepatic
NSET causing mild Cushingoid syndrome secondary to
moderate-to-high ACTH secretion. In our experience,
Cushing-like symptoms were not evident.
From a clinical standpoint, one of the main differential diagnoses is a mixed epithelial and mesenchymal
hepatoblastoma, although very few cases have been reported in adults[9]. However, this tumour shows components of foetal and/or embryonal hepatocyte differentiation and lacks the typical stromal architecture of NSETs.
Synovial sarcomas and desmoplastic small round cell
tumours (DSRCTs) are other diagnostic possibilities to
consider that can be distinguished based on specific histologic features. Indeed, in the current study, the absence
of a demonstrable carcinoma component and the SYTSSX fusion transcript helped to exclude the diagnosis of
synovial sarcoma. However, cases of synovial sarcoma
with extensive calcification and osteoid formation have
been reported[10,11]. In our case, the histologic features
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of the NSET were slightly reminiscent of those of
DSRCTs[12,13], as both tumours exhibited nests of WT1positive cells and were positive for the EWS-WT1 fusion
transcript. The NSET, however, can be distinguished
from DSRCTs by the NSET’s typical arrangement of
myofibroblastic collars and fibrovascular supporting stroma, which differed from the fibrous stroma of DSRCTs.
However, the NSET was not immunoreactive for desmin,
whereas the opposite is observed in DSRCTs. In the case
reported here, based on preoperative imaging features,
a diagnosis of fibrolamellar HCC or eventually mixed
hepatocholangiocarcinoma was considered.
Interestingly, the patient had taken oral contraceptive
pills (OCPs) during the previous 5 years. As reported for
hepatic adenoma[14], a possible role for OCPs in the occurrence of the NSET could be considered. However, no
staining for hepatocyte antigens was demonstrated in any
tumour cells, which led us to exclude a likely correlation
with hepatic adenoma. Furthermore, a lack of progesterone and oestrogen receptors in tumoural cells contributed to doubt about the hypothetical correlation between
NSET occurrence and OCP consumption. However,
more studies on a larger number of cases are likely needed before a possible correlation can be determined.
NSET prognosis remains an unclear matter, but based
on current information, this tumour seems to have low
proliferation activity and an indolent course, behaving as
a low-grade malignancy featuring unusual extrahepatic
spread and a possible presentation since childhood. However, specific tumoural features, a large size and vascular
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Figure 2 Pathological features of the reported calcifying nested stromal-epithelial tumor of the liver. A: At gross inspection the lesion shows well defined
margins and is arranged in lobules; B: At histology the lesion is characterized by the presence of well defined nests of epithelial cells separated by strand of stromal
cells, focally admixed with calcifying deposits (arrow); C: Scattered neoplastic cells stain positive for WT-1 immunostaining; D: Some neoplastic nuclei showed well
separated green and orange probes signals (arrow), in keeping with a translocation involving EWSR1 gene (FISH); some neoplastic nuclei (asterisks) did not show
the same break apart pattern.

invasion seem to be associated with a higher probability
of recurrence. Brodsky et al[15] reported experiences of
recurrent NSETs of the liver with lymph node metastasis
after partial hepatectomy. Hommann et al[16] reported a
case of lung metastasis after liver transplantation for an
unresectable NSET. Based on these experiences, although
the risk of relapse seems negligible, a careful postoperative follow-up is recommended.
To date, the benefit of systemic chemotherapy and
the most appropriate regimen to adopt remain poorly defined. In paediatric experience, preliminary results showing a minimal response for an unresectable NSET when
a hepatoblastoma and sarcoma protocol regimen was adopted have been reported[3]. However, this topic remains
completely unexplored.
Surgery seems to be the pivotal therapeutic approach,
remaining the best strategy to guarantee longer survival
and a better prognosis[1,3]. Our experience attempts to
convey more information about the reliability of the surgical approach in the case of a resectable NSET. In this
sense, our clinical experience confirms that liver resection
allows the safe attainment of complete tumour clearance,
even in advanced disease. Conversely, considering the
low tendency of NSETs to relapse and previous unsuccessful experiences, at least for oncological control, liver
transplantation generally should not be recommended,
at least as a first choice[16]. Liver transplantation would be
potentially useful for those patients with unresectable but
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not extrahepatic disease.
In conclusion, this report aimed to clarify the clinical history, therapy, imaging pattern and histopathological features of a very rare primary liver tumour that is
still poorly characterised. Awareness of hepatic NSET
occurrence may help to identify additional cases, enlarging knowledge about NSETs’ clinical behaviour and
prognostic features and limiting the possibility that these
tumours could be misdiagnosed and confused with other
aggressive liver malignancies.

COMMENTS
COMMENTS
Case characteristics

Symptoms were featured by dull abdominal pain associated with abdominal
distension and dyspepsia.

Clinical diagnosis

Palpable mass in the upper abdomen. Cushingoid clinical features can be
sometimes detected.

Differential diagnosis

Mixed epithelial and mesenchymal hepatoblastoma, synovial sarcoma and desmoplastic small round cell tumour are the main differential diagnosis. Histologic
and immunohistochemical analysis help to distinguish them.

Laboratory diagnosis

Laboratory tests revealed altered serum level of AST, ALT, alkaline phosphatase
and gamma glutamyltransferase. Virological markers for hepatitis B and C and
tumour markers including carcinoembryonic antigen, alpha-fetoprotein were
negative, while, the CA19-9 was elevated.

Imaging diagnosis

Preoperative imaging (Computed tomography, Magnetic resonance imaging
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scan) revealed a well-circumscribed liver lesion involving the left hemiliver.
The lesion appeared solid and heterogeneous with a rim-like enhancement at
contrast phase with multiple intra-lesional calcifications. An extensive vascular
invasion was evident.

4

Pathological diagnosis

Nested stromal-epithelial tumours (NSETs) are a non-hepatocytic and nonbiliary tumor of the liver consisting in nests of epithelial and spindled cells with
associated myofibroblastic stroma and variable intralesional calcification and
ossification.

5
6

Treatment

Surgery seems the pivotal therapeutic approach remaining the best strategy to
guarantee longer survival and a better prognosis.

Related reports

7

Heerema-McKenney et al, Rod et al reported cases of NSETs occurring in pedriatic patients and associated with a Cushing syndrome. Brodsky et al reported
experiences of recurrent NSET of the liver with lymph-node metastasis after
partial hepatectomy. Hommann et al reported a case of lung metastasis after
liver transplantation for unresectable NSET.

8

Term explanation

WT1 is a mutifunctional zinc-finger protein involved in mesenchyme-to-epithelium transformation which suggests an origin of NSET in a hepatic mesenchymal
precursor cell with primitive differentiation along the bile duct lineage. EWSWT1 and SYT-SSX fusion transcript are genes can help to distinguish NSETs
from other liver malignancy.

9

10

Experiences and lessons

NSETs occur predominantly in young female and their development may occur
as an isolated condition, otherwise associated with hormone-related syndrome,
such as Cushing syndrome. From a clinical standpoint, histologic and immunohistochemical studies are essential to distinguish NSETs from other malignancy
because of lack of a typical imaging pattern.

11

Peer review

12

In the present study, the authors report a case with a nested stromal-epithelial
tumor in the liver, which has been rarely reported worldwide. They fully examined the pathological features of the tumor, by using immunohistochemical
analysis. This report has originality, figures are clear, and the discussion is well
written.
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LIVER DISEASES

Peliosis hepatis complicated by portal hypertension
following renal transplantation
Chia-Ying Yu, Liang-Che Chang, Li-Wei Chen, Tsung-Shih Lee, Rong-Nan Chien, Ming-Fang Hsieh, Kun-Chun Chiang
revealed multiple liver tumor-like abnormalities, which
were determined to be PH by pathological analysis. Because the hepatic lesions were progressively enlarged,
the patient suffered from complications related to portal
hypertension, such as intense ascites and esophageal
varices bleeding. Although the patient was scheduled to
undergo liver transplantation, he suffered hepatic failure
and died prior to availability of a donor organ.
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Key words: Peliosis hepatis; Liver neoplasm; Portal hypertension; Renal failure; Renal transplantation
Core tip: Peliosis hepatis (PH) is a vascular lesion of
the liver that mimics a hepatic tumor. PH has been
associated with the use of anabolic steroids or immunosuppressive drugs. Although most patients remain
asymptomatic, some patients suffer from PH-related
portal hypertension complications. This case study describes a 46-year-old man who underwent long-term
immunosuppressive therapy following renal transplantation. Upon development of abdominal distention, PH
was diagnosed by pathological analysis. Ultimately, the
patient suffered hepatic failure when the immunosuppressive agent was withdrawn and died.

Abstract
Peliosis hepatis (PH) is a vascular lesion of the liver that
mimics a hepatic tumor. PH is often associated with underlying conditions, such as chronic infection and tumor
malignancies, or with the use of anabolic steroids, immunosuppressive drugs, and oral contraceptives. Most
patients with PH are asymptomatic, but some present
with abdominal distension and pain. In some cases,
PH may induce intraperitoneal hemorrhage and portal
hypertension. This study analyzed a 46-year-old male
who received a transplanted kidney nine years prior and
had undergone long-term immunosuppressive therapy
following the renal transplantation. The patient experienced progressive abdominal distention and pain in the
six months prior to this study. Initially, imaging studies
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Original sources: Yu CY, Chang LC, Chen LW, Lee TS, Chien
RN, Hsieh MF, Chiang KC. Peliosis hepatis complicated by portal
hypertension following renal transplantation. World J Gastroenterol 2014; 20(9): 2420-2425 Available from: URL: http://www.
wjgnet.com/1007-9327/full/v20/i9/2420.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i9.2420

INTRODUCTION
Peliosis hepatis (PH) is a rare vascular lesion of the liver,
characterized by cystic blood-filled cavities distributed
throughout the parenchyma of liver. The term originates
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Figure 1 Abdominal ultrasound showing multiple hyperechoic or mixed echoic tumors in the bilateral lobes of liver (arrows). Minimal ascites was also detected. A: One mixed echoic tumor (arrows) at segment 3, left portal vein (PV); B: One mixed echoic tumor (marked) at segment 5; C: One hyperechoic tumor at segment 5,
right hepatic vein (HV), minimal ascites also detected; D: One hyperechoic tumor (arrows) at segment 5 near the main portal trunk.

from the Greek word “pelios”, which means blue/black
or discolored extravasated blood. Peliosis is most commonly found in the liver, but can also involve the spleen,
pancreas, lungs, and other organs[1,2]. The epidemiology
of PH is poorly characterized, in part because PH is often
only identified as an incidental finding on abdominal imaging or via autopsy[3]. The pathogenesis of PH includes
sinusoidal cell proliferation, which obstructs blood flow
and causes pre-sinusoidal portal hypertension[4]. PH has
also been described in patients with hematologic malignancies, infection with pulmonary tuberculosis, and human immunodeficiency virus infection, as well as those
taking anabolic steroids, immunosuppressive drugs, and
oral contraceptives[3,5-13]. Although most patients remain
asymptomatic or have slowly progressive disease, some
patients develop PH-related portal hypertension complications, such as esophageal variceal bleeding or intense ascites[14,15]. Here, we describe the case of a 46-year-old male
renal transplant recipient with PH-related complications.

had no family history of renal disease, hypertension, diabetes mellitus, or liver malignancy. The patient presented to
the emergency department with complaint of pain in the
upper right quadrant of his abdomen, which he described
as dull, radiating to the back, and persisting for several
hours. The pain was unrelated to food intake or a change
in posture, and there were no aggravating or relieving factors. The associated symptoms were nausea and vomiting.
The patient did not report any fever, night sweating, jaundice, diarrhea, tarry stool, or body weight loss.
While in the emergency room, the following vital
signs were recorded: the patient’s blood pressure was
140/80 mmHg, pulse rate was 113 beats per minute,
respiratory rate was 20 breaths per minute, and body
temperature 37.3 ℃. A physical examination revealed
no abnormalities outside of the abdominal area, where
distended abdomen and hypoactive bowel sounds were
observed. The right side of the abdomen was tender and
the dull pain shifted upon abdominal percussion. The
liver span was 16 cm in the right midclavicular line, and
the spleen was not palpable. In addition, a superficial
engorged vein was found on the abdominal wall. The
patient’s laboratory data showed abnormal liver biochemistry tests, including: aspartate aminotransferase: 62 U/L,
alanine aminotransferase: 108 U/L, total bilirubin: 1.4
mg/dL, and creatinine: 3.89 mg/dL. The patient had normocytic anemia (hemoglobin: 11.2 g/dL), normal platelet
count (238000/mm3), and normal prothrombin time.
An abdominal ultrasound revealed multiple hyperechoic or mixed echoic tumors in the bilateral lobes of

CASE REPORT
A 46-year-old male received a transplanted kidney for
end-stage renal disease nine years prior to this study, after
which he received long-term immunosuppressive therapy
[mycophenolate mofetil (180 mg/tab twice a day), tacrolimus (1 mg/tab three times a day), and prednisolone (5
mg/tab daily)] to prevent renal graft rejection. The patient
had a history of alcohol consumption (consumed five or
more beverages per day) and smoking for thirty years, but
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Figure 2 Liver dynamic computed tomography showing multiple liver tumors. A: Hypodense liver tumors before contrast injection; B: Heterogeneous enhancement in the arterial phase and portal venous phase after contrast injection; C: Follow-up computed tomography showing increased size of the hepatic lesion; D: Massive ascites observed at 4 mo after the follow-up.

the liver (Figure 1); minimal ascites fluid was detected.
Liver dynamic computed tomography (CT) also indicated
the presence of multiple liver tumors. The liver tumors
were hypodense before contrast injection (Figure 2A) and
showed heterogeneous enhancement in the arterial phase
and portal venous phase after contrast injection (Figure
2B). The liver tumor showed no sign of contrast washout in the delayed phase of CT. The patient continued
to suffer from persistent abdominal pain and abdominal
distension during hospitalization. An ultrasound-guided
fine needle biopsy was performed on the tumors in liver
segment four, where no ascites accumulated between the
peritoneum and liver border. However, only fragmented
hepatic tissue specimens and a large amount of blood
fluid were obtained from the procedure.
The ascites fluid that was aspirated from the lower
abdomen was yellowish and clear. The serum ascites
albumin gradient exceeded 1.1 mg/dL, indicating portal
hypertensive type ascites. Histological analysis of the liver
biopsy and cell block cytology specimens revealed no malignancies. Microscopic analysis of the liver biopsy specimens revealed sinusoidal dilatation with red blood cells
and endothelial cells within the sinusoidal cavity (Figure
3A, B). Additional immunohistochemical analysis of biopsy specimens revealed that the sinusoidal endothelial
cells were diffusely positive for CD34 and CD31 (Figure
3C, D). The biopsy specimens showed positive staining
for Ki-67, a RNA transcription factor and nuclear protein
selectively expressed in proliferating cells, which is used
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to measure cell proliferation within the tissue. The cell
proliferative Ki-67 stain index was within 20% to 40%,
suggesting active cell proliferation (Figure 3E).
The differential diagnoses from these pathologic findings included infection, hemangioma, and PH. Bacterial
and viral infections were excluded based on the negative
results of bacterial culture and serum antibody studies for
the Epstein-Barr virus, cytomegalovirus, and human immunodeficiency virus. The rapidly increasing size of the
tumor was not consistent with hemangioma, thus this diagnosis was also excluded. Due to the exclusion of these
alternatives and the clinical presentation of the lesion,
PH was the most likely diagnosis. The patient suffered
from portal hypertension-related complications, including massive ascites (Figure 2C, D) and recurrent bleeding
esophageal varices. Although the patient was scheduled
to undergo a liver transplantation, the variceal bleeding,
intense ascites, and hepatic encephalopathy led to death
prior to availability of a donor organ.

DISCUSSION
In the renal transplant setting, PH can occur after transplantation, rather than being a manifestation of chronic
kidney disease[11]. Possible causes of PH development
post-transplantation include the use of immunosuppressive drugs, such as azathioprine and cyclosporine, or the
development of an opportunistic infection[11,13,16]. For example, PH incidence can be reduced by administration of
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Figure 3 Microscopic analysis of liver biopsy specimens showing sinusoidal dilatation with red blood cell-filled cysts without endothelial lining cells. A:
100 × magnification of hematoxylin-eosin stained biopsy specimens; B: 400 × magnification of A; C, D: Immunohistochemistry analysis of CD31 (C) and CD34 (D) in
liver biopsy specimens showing diffuse positive staining in the sinusoid endothelial cells; E: Ki-67 staining of liver biopsy specimens. The cell proliferative Ki-67 stain
index was within 20%-40%, indicating active cell proliferation in the tissue.

sulphonamide therapy to prevent Pneumocystis carinii infection[17]. Some drugs known to cause PH, including 6-thioguanine, oxaliplatin and urethane, can induce sinusoidal
endothelial cell damage, consistent with the pathology of
the patient described herein. However, other drugs associated with PH, such as anabolic steroids, glucocorticoids,
methotrexate, vitamin A and oral contraceptives, do not
affect sinusoidal endothelial cells.
The risk factors for the patient in this study may have
been related to his post-renal transplantation status and
long-term use of immunosuppressive agents. However,
there are no current reports associating mycophenolate
mofetil or tacrolimus with sinusoidal endothelial cell damage. Another PH risk factor for this patient was alcohol
consumption, which can contribute to glutathione depletion. Sinusoidal endothelial damage has been associated
with glutathione depletion[13], and glutathione levels play
an essential role for immunosuppressant detoxification in
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sinusoidal endothelial cells. Thus, given the patient’s alcohol consumption and the use of several immunosuppressive drugs, glutathione depletion was a major risk factor
for hepatic sinusoidal endothelial damage.
Lesions of PH are often asymptomatic or associated
with abnormal liver biochemical test levels, but more severe complications exist, such as progressive fibrosis, cirrhosis, and portal hypertension[3,7-9,16,18,19]. Hepatic lesions
may regress upon withdrawal of immunosuppressive
drugs, but this approach substantially increases the risk
of transplant rejection[3]. As a result, this strategy has not
been adequately evaluated. In this specific patient, immunosuppressive therapy could not be discontinued because
of the risk of renal graft failure, thus increasing the risk
of hepatic lesions.
By dynamic CT imaging, PH typically presents with
hypoattenuating lesions before contrast injection, but
with variable enhancement patterns after contrast injec-
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Imaging diagnosis

tion. In the arterial phase, the lesions may present with
progressive enhancement in the centrifugal or centripetal
direction. In the delayed phase, the lesion may show a
diffuse, increased attenuation. The differential diagnoses
for these lesions include abscesses, hemangiomas, and
hypervascular metastases[20]. Pyogenic hepatic abscesses
appear as a low-density lesion with peripheral enhancing
after contrast injection. Some septa, pyogenic fluid, or gas
within the lesion are also seen. It is important to distinguish a hepatic abscess from PH and to avoid inadvertent
aspiration of the periotic lesions, which may be fatal[19].
Two histologic types of PH have been reported, a
parenchymal type and a phlebectatic type. The parenchymal type is characterized by hemorrhagic parenchymal
necrosis and congestion of the lining of cavities with
hepatocytes. The phlebectatic type is characterized by endothelial cells lining the cavity and aneurysmal dilation of
the central vein[4]. In our patient, the pathological analysis
of the liver biopsy specimen revealed dilated sinusoidal
space with red blood cells and endothelial lining cells
in the sinusoidal cavity, consistent with the phlebectatic
form of PH. Increased cell proliferation, as indicated by
Ki-67 staining, was detected in our patient. Because there
are no previous reports that have analyzed the Ki-67 index in a case of PH, the diagnosis of well-differentiated
angiosarcoma cannot be completely excluded for our case
given the status of cellular hyperproliferation.
The treatment of PH varies between individuals.
Serial follow-up imaging studies may be adequate for
asymptomatic patients with slow progressive disease. Furthermore, removing exacerbating factors, such as certain
drugs or infection, may halt the progression of PH. For
patients with localized lesions, a hepatectomy can be performed to remove the lesions[6,9,10,12,21]. For patients with
rapidly progressing PH and additional complications, liver
transplantation may be the optimal therapeutic option[22].
In conclusion, PH is a rare vascular lesion of the liver
in patients receiving kidney transplantation and is mainly
associated with prolonged use of certain immunosuppressants. Patients with PH are often asymptomatic, but
may develop progressive fibrosis, cirrhosis, and portal
hypertension. Hepatic failure can develop if immunosuppressive therapy cannot be withdrawn, which likely
contributed to the outcome of the specific case described
herein.

By dynamic computed tomography imaging, peliosis hepatis (PH) typically
presents with hypoattenuating lesions before contrast injection, but with variable enhancement patterns after contrast injection. In the arterial phase, the
lesions may present with progressive enhancement in the centrifugal or centripetal direction. In the delayed phase, the lesion may show a diffuse, increased
attenuation.

Pathological diagnosis

Microscopic analysis of the liver biopsy specimens revealed sinusoidal dilatation with red blood cells and endothelial cells within the sinusoidal cavity.

Treatment

Removing exacerbating factors, such as certain drugs or infection, may halt the
progression of PH and for patients with localized lesions, a hepatectomy can be
performed to remove the lesions.

Term explanation

The term “peliosis” originates from the Greek word "pelios", which means blue/
black or discolored extravasated blood.

Experiences and lessons

The peliosis hepatis was founded in patient with specialized risk factors and it
may go to hepatic failure even to death.

Peer review

Hepatic peliosis is a rare condition mimicking hepatic tumors. The natural history of this disease is variable with little knowledge in the literature. Therefore,
the case is interesting. The references have been updated.
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Roux-en-Y digestive tract reconstruction in two cases of
benign pancreatic disease, thus decreasing not only the
distance between the pancreaticojejunostomy and choledochojejunostomy, but also the possibility of postoperative complications compared to common reconstruction
methods. Postoperatively, the recovery of these patients
was uneventful and complications such as bile leakage,
pancreatic leakage and digestive tract obstruction were
not observed during the follow-up period.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pancreatitis; Pancreatic trauma; Digestive
tract reconstruction
Core tip: In most cases, digestive tract reconstruction
is essential for pancreatic trauma and severe pancreatitis as well as malignant pancreatic lesions. Digestive
tract reconstruction used for neoplastic diseases of the
pancreas is not applicable in benign pancreatic diseases
due to an integrated stomach and duodenum in these
patients. In benign pancreatic diseases, the aforementioned reconstruction methods increase not only
the distance between the pancreaticojejunostomy and
choledochojejunostomy, but also the risks of traction,
twisting and angularity of the jejunal loop. Furthermore, postoperative complications such as mixed fistula are refractory and life-threatening. Therefore, we
introduced a novel pancreaticojejunostomy, hepaticojejunostomy and double Roux-en-Y digestive tract reconstruction in two cases of benign pancreatic diseases in
order to reduce the risk of postoperative complications.
This type of reconstruction may be an alternative treatment modality for benign pancreatic diseases.

Abstract
Surgery such as digestive tract reconstruction is usually
required for pancreatic trauma and severe pancreatitis
as well as malignant pancreatic lesions. The most common digestive tract reconstruction techniques (e.g.,
Child’s type reconstruction) for neoplastic diseases of
the pancreatic head often encompass pancreaticojejunostomy, choledochojejunostomy and then gastrojejunostomy with pancreaticoduodenectomy, whereas these
techniques may not be applicable in benign pancreatic
diseases due to an integrated stomach and duodenum
in these patients. In benign pancreatic diseases, the
aforementioned reconstruction will not only increase
the distance between the pancreaticojejunostomy and
choledochojejunostomy, but also the risks of traction,
twisting and angularity of the jejunal loop. In addition,
postoperative complications such as mixed fistula are
refractory and life-threatening after common reconstruction procedures. We here introduce a novel pancreaticojejunostomy, hepaticojejunostomy and double
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were immediately performed. Approximately 100 mL/d
of brown liquid and necrotic tissues were drained. The
amylase content in the drained liquid was 5938 U/L. Fever was relieved after drainage. On day 2 after admission,
a nasojejunal tube was catheterized and enteral nutrition
was administered. Both epigastric pain and fever were
significantly improved. However, shaking chills and high
fever (40 ℃) reappeared on day 5 after admission. Laboratory examination showed WBC counts of 20.11 × 109/
L [normal range (NR): 4 × 109/L-10 × 109/L] and PLT
counts of 449 × 109/L (NR: 100 × 109/L-300 × 109/L).
Serum total bilirubin increased progressively from 23.4
μmol/L (NR: 1.7-20 μmol/L) at admission to 169.59
μmol/L on day 5 after admission and direct bilirubin
was 136.74 μmol/L (NR: 0-6 μmol/L). CT scan was
performed again which showed that gallbladder swelling
and common bile duct dilation were more obvious than
observed previously. The abscess in the pancreatic head
and uncinate process shrank after drainage. However, the
abscess in the pancreatic body did not shrink and a gas
bubble was seen in the pancreatic bed. Therefore, the diagnoses of severe pancreatitis and acute suppurative obstructive cholangitis were made. Endoscopic retrograde
cholangiopancreatography was performed, but failed due
to duodenum deformation and duodenal papilla dislocation. Therefore, laparotomy was performed on November 1, 2011. Cholecystectomy, debridement and necrosectomy, T-tube drainage of the common bile duct, lesser
omental cavity and pancreatic bed drainage were carried
out. Postoperatively, the patient recovered well and his
parameters on routine blood analysis and liver function
gradually returned to normal.
Lower segment stricture of the common bile duct
and choledochoduodenal fistula were detected by T-tube
cholangiography on day 50 and 6 mo after operation, respectively (Figure 1). Magnetic resonance cholangiopancreatography showed discontinuity of the pancreatic duct
6 mo after operation. The duct in the pancreatic head
and neck was not detected and pancreatic leakage from
the proximal duct of the pancreatic body and dilation of
the distal duct of the pancreatic body and tail were not
observed (Figures 2, 3). One hundred to three hundred
milliliters of abdominal collection per day were drained
after debridement and necrosectomy. Amylase content in
the collection drained from the pancreatic bed was continuously higher than the NR.
To resolve the pancreatic leakage, lower segment
stricture of the common bile duct and choledochoduodenal fistula, the patient underwent a second laparotomy
on May 16, 2012. Intraoperative findings verified the
preoperative diagnosis of upper segment dilation of
the common bile duct, choledochoduodenal fistula,
absence of normal pancreatic tissues in the pancreatic
head and neck due to necrosis, and a pseudocyst communicating to the pancreatic bed drainage tube in the
proximal duct of the pancreatic body. The common
hepatic duct and common bile duct were isolated. The
upper segment of the common bile duct was resected
and its lower segment was closed superior to the first

able from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i36/13200.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i36.13200

INTRODUCTION
Pancreatic trauma and pancreatitis are common benign
pancreatic diseases. Pancreatic trauma may result in pancreatic duct fracture or severe pancreatic head damage
in combination with duodenal and biliary duct damage.
Severe pancreatitis has long-term complications such
as pancreatic leakage, pseudocyst, bile leakage, biliary
obstruction and intestinal fistula. Therefore, surgery is
usually needed for both pancreatic trauma and severe
pancreatitis[1,2]. In most cases, digestive tract reconstruction is essential for pancreatic trauma and severe pancreatitis as well as malignant pancreatic lesions. Digestive tract reconstruction for neoplastic diseases of the
pancreas often encompasses pancreaticojejunostomy,
choledochojejunostomy and then gastrojejunostomy
under the circumstance of pancreaticoduodenectomy[3],
whereas these techniques may not be applicable in benign pancreatic diseases due to an integrated stomach
and duodenum in these patients. In benign pancreatic
diseases, the aforementioned reconstruction will not
only increase the distance between the pancreaticojejunostomy and choledochojejunostomy, but also the risks
of traction, twisting and angularity of the jejunal loop[4,5].
In addition, postoperative complications such as mixed
fistula, which can be explained by the enzyme activation
theory, are refractory and life-threatening. For instance,
in Child’s type reconstruction, which is one of the most
common reconstruction methods performed, the hepatojejunostomy site is several centimeters distal to the
pancreaticojejunostomy site. Once leakage develops at
the hepatojejunostomy site, the presence of pancreatic
juice will exacerbate the leakage[3]. We herein introduce a
novel pancreaticojejunostomy, hepaticojejunostomy and
double Roux-en-Y digestive tract reconstruction based
on a retrospective analysis of two patients with benign
pancreatic disease.

CASE REPORT
Case 1
A 64-year-old male patient was admitted to a local hospital because of epigastric pain and fever on October 10,
2011. The diagnosis of acute pancreatitis was made. Epigastric pain was relieved after fasting, nasogastric decompression, and inhibition of pancreatic enzymes. However,
repeated fever, with the highest body temperature of
39.6 ℃, was not well controlled. The patient was then
transferred to our department for further treatment on
October 25, 2011. On the day of admission, computed
tomography (CT) scan showed a swollen gallbladder,
dilated common bile duct, and necrosis in the pancreatic
head and uncinate process with a peripancreatic abscess.
Ultrasound B-guided abscess paracentesis and drainage
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Figure 1 Lower segment stricture of the common bile duct and choledochoduodenal fistula were detected by T-tube cholangiography 6 mo after
operation.

Figure 3 Computed tomography showed the absence of normal pancreatic tissues in the pancreatic head and neck, a pseudocyst in the proximal
duct of the pancreatic body and dilation of the distal duct of the pancreatic body and tail.

eratively, recovery of this patient was uneventful and
complications such as bile leakage, pancreatic leakage
and digestive tract obstruction were not observed during
the follow-up period. Routine blood parameters and liver
function were normal.
Case 2
A 54-year-old male patient was hospitalized due to acute
upper abdominal pain and vomiting for 4 h following
an attack with a piece of steel tube on May 23, 2011.
Physical examination showed board-like rigidity of the
abdomen accompanied by whole abdominal tenderness
and rebound tenderness, especially at the upper abdomen. Extracted blood failed to coagulate after abdominal paracentesis. A CT examination indicated pancreatic
trauma, pancreatic head and neck bleeding and possible
duodenal injury. Emergent laparotomy was performed
and intra-abdominal hemorrhage and retroperitoneal
hematoma were found. Extensive hematoma was found
within the pancreatic neck capsule and the right lateral
duodenum. Furthermore, contusion and laceration of
the pancreas neck accompanied by pancreatic duct damage and leakage of pancreatic juice were observed. A 1.8
cm long longitudinal laceration in front of the descending part of the duodenum with slight active bleeding at
the edge and intestinal juice leakage were found. The
pancreas neck was resected and the end of the pancreatic head was closed. The laceration at the descending
part of the duodenum was double-stitched. To decrease
the liquid flow and pressure in the duodenal lumen, the
common bile duct was transected and closed at its distal
end. Then pancreaticojejunostomy, hepaticojejunostomy
and double Roux-en-Y digestive tract reconstruction
was performed as outlined in Case 1. A piece of gastric tube was then placed in the descending part of the
duodenum for decompression and another two pieces
of abdominal drainage tube were applied. The patient
recovered well after the operation without bile leakage,
pancreatic leakage and digestive tract obstruction during
the follow-up period.

Figure 2 Magnetic resonance cholangiopancreatography showed discontinuity of the pancreatic duct 6 mo after operation. The duct in the pancreatic head and neck was not detected and pancreatic leakage from the proximal
duct of the pancreatic body and dilation of the distal duct of the pancreatic body
and tail were not observed.

portion of the duodenum. The proximal pancreatic
body and pseudocyst were isolated and resected. Fifteen
centimeters of the jejunum to the Treitz ligament was
transected with side closures. A retrocolic end-to-side
pancreaticojejunostomy was then performed using a
distal jejunal limb. A proximal jejunal limb was prepared
for the Roux-en-Y side-to-side enteroenterostomy. Because this patient had an intact and integrated stomach
and duodenum, common procedure of digestive tract
reconstruction increased the distance between the pancreaticojejunostomy and hepaticojejunostomy and the
risks of intestinal twisting or angulation. Therefore, at
20 cm distal to the pancreaticojejunostomy, the jejunum
was interrupted with side closures. Then an antecolic
end-to-side hepaticojejunostomy was performed using a
distal jejunal limb. The first enteroenterostomy was then
performed 20 cm from the hepaticojejunostomy using a
distal jejunal limb to the pancreaticojejunostomy and the
second enteroenterostomy was performed 20 cm from
the first enteroenterostomy using a distal jejunal limb to
the Treitz ligament. Thus, the pancreaticojejunostomy,
hepaticojejunostomy and double Roux-en-Y digestive
tract reconstruction was completed (Figure 4). Postop-
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Figure 4 Fifteen centimeters of the jejunum to the Treitz ligament was transected with side closures. A: A retrocolic end-to-side pancreaticojejunostomy was
then performed using a distal jejunal limb. At 20 cm distal to the pancreaticojejunostomy, the jejunum was interrupted with side closures. Twenty centimeters of the
jejunum to the pancreaticojejunostomy was transected with side closures. An antecolic end-to-side hepaticojejunostomy was then performed using a distal jejunal
limb. Then the first enteroenterostomy was performed at 20 cm to the hepaticojejunostomy using a distal jejunal limb to the pancreaticojejunostomy and the second
enteroenterostomy was performed at 20 cm to the first enteroenterostomy using a distal jejunal limb to the Treitz ligament (curved arrow in A: jejunal limb used for
hepaticojejunostomy; arrow in A: first enteroenterostomy; triangular arrow in A: second enteroenterostomy); B: Schematic diagram of the pancreaticojejunostomy, hepaticojejunostomy and double Roux-en-Y digestive tract reconstruction.

formed, the hepatojejunostomy site is several centimeters
distal to the pancreaticojejunostomy site. Once leakage
develops at the pancreaticoduodenectomy site, the presence of bile will exacerbate the pancreatic leakage. In addition, when leakage develops at the hepatojejunostomy
site, the presence of pancreatic juice will exacerbate the
bile leakage[3]. Therefore, the safest type of anastomosis
is the one in which the mixture of pancreatic and biliary
enzymes is contained, such as in a jejunojejunostomy[9,10].
The separated loop method for pancreaticojejunostomy and hepatojejunostomy introduced in this study
prevented critical complications such as mixed digestive
juice leakage. The results demonstrated that complex
digestive tract reconstruction did not increase the occurrence of complications when the anastomosis was in accordance with the principle of Roux-en-Y digestive tract
reconstruction. Postoperatively, both patients had an uneventful recovery, and complications such as bile leakage,
pancreatic leakage and digestive tract obstruction were
not observed during the follow-up period. There are very
few detailed reports on double Roux-en-Y digestive tract
reconstruction and this technique may be an alternative
treatment modality for benign pancreatic diseases.

DISCUSSION
Surgery is usually required for both pancreatic trauma
and severe pancreatitis[1,2]. It is difficult to select the optimal treatment for the bile duct or duodenum involved
in benign pancreatic diseases, in which digestive tract
reconstruction is required[6,7]. A common digestive tract
reconstruction technique such as Child’s type reconstruction may not be applicable in benign pancreatic diseases
due to an integrated stomach and duodenum in these
patients. The two benign cases of pancreatic disease reported here were complicated with biliary tract stricture,
choledochoduodenal fistula or duodenal injury, respectively. To resolve these aforementioned complications, we
performed pancreaticojejunostomy, hepaticojejunostomy
and double Roux-en-Y digestive tract reconstruction to
decrease the liquid flow and pressure in the duodenal
lumen and reduce not only the distance between the pancreaticojejunostomy and choledochojejunostomy, but also
the risks of traction, twisting and angularity of the jejunal
loop associated with common reconstruction methods.
A retrocolic end-to-side pancreaticojejunostomy and antecolic end-to-side hepaticojejunostomy were performed
followed by two Y-type reconstructions of the jejunum
(enteroenterostomies). The distance between the pancreaticojejunostomy and second enteroenterostomy (15 cm
distal to the Treitz ligament) and the distance between the
hepaticojejunostomy and second enteroenterostomy were
at least 40 cm. Surgical planning and anastomosis were
in accordance with the principle of Roux-en-Y digestive
tract reconstruction.
Postoperative complications such as mixed digestive juice leakage, which can be explained by the enzyme
activation theory, are refractory and life-threatening. Pancreatic anastomotic leaks are a major cause of morbidity
and mortality following pancreaticoduodenectomy, and
no single reconstruction technique has been shown to
be superior[3,8]. In Child’s type reconstruction, which is
one of the most common reconstruction methods per-
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COMMENTS
COMMENTS
Case characteristics

Two male patients aged 64 years and 54 years were hospitalized due to acute
pancreatitis and pancreatic trauma, respectively.

Clinical diagnosis

Clinical symptoms and auxiliary examinations were comprehensively used for
clinical diagnosis; severe pancreatitis and acute suppurative obstructive cholangitis in case 1, and pancreatic trauma, pancreatic head and neck bleeding and
possible duodenal injury in case 2.

Differential diagnosis

Acute cholecystitis, perforation of the upper digestive tract, acute ileus, pancreatic trauma and spleen trauma.

Laboratory diagnosis

The amylase content in drained liquid was 5938 U/L in case 1. WBC 20.11 ×
109/L; serum total bilirubin increased progressively from 23.4 μmol/L at admis-
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sion to 169.59 μmol/L on day 5 after admission. Extracted blood failed to coagulate after abdominal paracentesis in case 2.

3

Imaging diagnosis

On the day of admission, computed tomography (CT) scans showed a swollen
gallbladder, dilated common bile duct, and necrosis in the pancreatic head and
uncinate process with a peripancreatic abscess in case 1. The CT examination
indicated pancreatic trauma, pancreatic head and neck bleeding and possible
duodenal injury in case 2.

4

Treatment

Both patients underwent a novel pancreaticojejunostomy, hepaticojejunostomy
and double Roux-en-Y digestive tract reconstruction.

5

Term explanation

Pancreaticojejunostomy, hepaticojejunostomy and double Roux-en-Y digestive
tract reconstruction may be an alternative treatment modality for benign pancreatic diseases in order to reduce the risk of postoperative complications.

6

Experiences and lessons

Authors performed a novel pancreaticojejunostomy, hepaticojejunostomy and
double Roux-en-Y digestive tract reconstruction in two patients with benign
pancreatic disease, which decreased not only the distance between the pancreaticojejunostomy and choledochojejunostomy, but also the possibility of postoperative complications compared with the common reconstruction methods.

7

The authors present two cases treated with a modified surgical technique for nonmalignant pancreatic diseases.

8
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of LEC may be possible by comprehensively evaluating
its clinical and imaging findings.
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Core tip: A lymphoepithelial cyst of the pancreas is
a rare benign lesion. In this study, we reviewed four
cases of pancreatic lymphoepithelial cyst (LECs) to investigate the feature of LECs. We found that LEC was
associated with unique characteristics on imaging findings. A preoperative diagnosis of LEC may be possible
by comprehensively evaluating its clinical and imaging
findings.
Original sources: Terakawa H, Makino I, Nakagawara H, Miyashita T, Tajima H, Kitagawa H, Fujimura T, Inoue D, Kozaka
K, Gabata T, Ohta T. Clinical and radiological feature of lymphoepithelial cyst of the pancreas. World J Gastroenterol 2014;
20(45): 17247-17253 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i45/17247.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i45.17247

Abstract
A lymphoepithelial cyst (LEC) of the pancreas is a rare
benign lesion. Because patients with LEC of the pancreas have a good prognosis, it is important that these
lesions are accurately differentiated from other more
aggressive pancreatic neoplasms for an appropriate
treatment strategy. Previous studies have reported that
a definitive diagnosis of LEC often cannot be obtained
based solely on the findings of preoperative imaging
(e.g. , Computed tomography or Magnetic resonance
imaging). In this study, we reviewed four cases of pancreatic LECs to investigate the feature of LECs. We reviewed these cases with regard to symptoms, imaging
findings, surgical procedures, and other clinical factors.
We found that LEC was associated with unique characteristics on imaging findings. A preoperative diagnosis

WCCR|www.wjgnet.com

INTRODUCTION
The differentiation and classification of cystic lesions of
the pancreas are important for an appropriate treatment
strategy. A lymphoepithelial cyst (LEC) of the pancreas
is a rare benign cystic lesion[1,2]. It has been thought to be
difficult to differentiate LEC from other pancreatic lesions
such as serous cystic neoplasms (SCNs), mucinous cystic
neoplasms (MCNs) and intraductal papillary mucinous
neoplasms (IPMNs) because the appearance on imaging
of LEC varies from patient to patient and sometimes similar to other pancreatic lesions[3]. In many patients, the le-
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Table 1 Patient demographics, clinical findings

Case 1
Case 2
Case 3
Case 4

Year

Age

Gender

Size (mm)

Symptom

Location

CA19-9 (U/mL)

2004
2009
2012
2012

59
49
56
56

Male
Female
Male
Male

90
60
40
60

Nonspecific
Nonspecific
Nonspecific
Nonspecific

Body
Tail
Body
Head

4
298
75
96

A

B

C

Figure 1 Ultrasonography and endoscopic ultrasonography findings. A: Findings of Patient #2, the cystic lesion had a hyperechoic appearance (arrow); B: Findings of Patient #3, the cystic lesion had a homogenous hypoechoic appearance (arrow); C: Findings of Patient #4, the cystic lesion displayed a mosaic pattern (arrow).

sion is surgically resected because a neoplastic cyst cannot
be ruled out[4-6]. If a LEC can be diagnosed preoperatively,
many unnecessary surgeries may be avoided. In this paper,
we present four patients with LEC who underwent surgical resection and were confined as LEC. We summarized
clinical and radiological features of LECs.

Table 1 summarized the patient demographics. Three
patients were men and one patient was a woman. The
average age was 55 years. All of the lesions were detected
incidentally during a work-up for unrelated reasons. In
Patient #1 and Patient #3, the cystic lesions were localized in the body of the pancreas; in Patient #2, in the
tail of the pancreas; and in Patient #4, in the head of
the pancreas. The mean cystic size was 62.5 mm (range,
40-90 mm). Three patients had a multilocular cystic appearance and one patient had a unilocular cystic appearance. Three patients had elevated serum CA19-9 levels.

CASE REPORT
A retrospective review of our institutional database revealed four cases of LEC of the pancreas in recent 10
years. We reviewed these cases with regard to symptoms,
imaging findings, surgical procedures, and other clinical
factors. Various imaging studies were performed during
the preoperative evaluation of the lesions. Imaging studies
included abdominal ultrasonography (US), computed tomography (CT), magnetic resonance imaging (MRI), endoscopic ultrasonography (EUS) and endoscopic retrograde
cholangiopancreatography (ERCP). All of the lesions were
surgically resected and pathologically diagnosed as LEC.

US and EUS findings
The cystic lesion in Patient #2 had a slightly hyperechoic
appearance. The cystic lesion had a homogenous hypoechoic appearance in Patient #3. The cystic lesion in
Patient #4 displayed a mosaic pattern. None of the three
patients had solid portions the cysts (Figure 1).
CT findings
All lesions were well-defined and were exophytic off the
pancreatic parenchyma. The lesion in Patient #2 had a

Clinical findings
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Figure 2 Computed tomography findings. All lesions were well-defined and were exophytic off the pancreatic parenchyma. The wall and septum of the cysts were enhanced. A: Findings of Patient #1, the lesion was localized in the body of the pancreas and had a multilocular cystic appearance (arrow); B: Findings of Patient #2, the lesion
was localized in the tail of the pancreas and had a unilocular cystic appearance (arrow); C: Findings of Patient #3, the lesion was localized in the body of the pancreas and
had a multilocular cystic appearance (arrow); D: Findings of Patient #4, the lesion was localized in the head of the pancreas and had a multilocular cystic appearance (arrow).

unilocular cystic appearance, whereas the lesions in the
other patients had a multilocular cystic appearance. The
wall and septum of the cysts were enhanced. The contents of the cysts seemed homogeneous low density without enhancement. There were no solid portions within the
cysts, calcification of the wall of the cyst, or dilatation of
the main pancreatic duct, in any of the patients (Figure 2).

keratinizing squamous epithelium and surrounded by
lymphoid tissue. It typically develops in middle-aged and
elderly men, and it is localized to all parts of the pancreas
with equal frequency. The mean size of these cysts is 47
mm. The cyst may be multilocular (60% of patients) or
unilocular (40% of patients)[7]. Many patients with LEC
have elevated serum levels of CA19-9[8-10]. The cyst contents may vary from serous to caseous-like, depending on
the degree of keratin formation[2].
Because LEC is a benign lesion, it is often possible to
select conservative treatment for ones without any significant symptoms if they can be diagnosed correctly[11].
However, surgical resection is still commonly performed
because it is difficult to distinguish them from other
cystic lesions that require surgical intervention on account of their malignant potential[4-6]. EUS-guided biopsy
coupled with biochemical/tumor marker studies have recently helped to improve the diagnostic accuracy of pancreatic cysts[12,13]. However, EUS-guided biopsy for cystic
lesions of the pancreas is not generally performed in
Japan because of the risk of the dissemination of tumor
cells or the development of pseudomyxoma. Therefore, a
preoperative pathological diagnosis is difficult and imaging studies are very important for treating cystic lesions
of pancreas in Japanese.
We summarized the characteristics of LEC obtained
from our cases and previous reports in Table 2.
A LEC typically develops in middle-aged and elderly
men[2]. Many patients with LEC have elevated serum
CA19-9[8-10].

ERCP findings
All patients had normal pancreatic ducts. No patients had
a communication between the pancreatic duct and the
cystic lesion.
MRI findings
Figures 3-6 present the MRI findings of four patients.
We presented MRI imaging of a case of SCN which had
similar signal intensity with free water for comparing with
the four cases (Figure 7). T1-weighted imaging of four
patients showed a higher intensity than that of SCN. T2weighted imaging and MRCP of four patients showed a
lower intensity than those of SCN. Diffusion-weighted
imaging (DWI) showed a higher intensity for cystic lesions
than for the SCN. In particular, on DWI, the cystic lesions
showed high intense signal in the central part and isointense in the periphery. Signal reduction in out-of phase
and in-phase was not occurred in all patients.

DISCUSSION
A LEC is a rare benign lesion, which is lined with mature
WCCR|www.wjgnet.com

1331

February 8, 2015|Second Edition|

Terakawa H et al . Feature of lymphoepithelial cyst

A

B

C

Figure 3 Findings of patient #1. A: Findings of T1-weighted imaging on magnetic resonance imaging (MRI). T1-weighted imaging of patient showed a higher intensity than free water (arrow), B: Findings of T2-weighted imaging on MRI. T2-weighted imaging of patient showed a lower intensity than free water (arrow); C: Findings
of magnetic resonance cholangiopancreatography (MRCP). MRCP of patient showed a lower intensity than free water (arrow).

A

B

C

D

Figure 4 Findings of patient #2. A: Findings of T1-weighted imaging on magnetic resonance imaging (MRI). T1-weighted imaging of patient showed a higher intensity than free water (arrow); B: Findings of T2-weighted imaging on MRI. T2-weighted imaging of patient showed a lower intensity than free water (arrow); C: Findings
of magnetic resonance cholangiopancreatography (MRCP). MRCP of patient showed a lower intensity than free water (arrow); D: Findings of diffusion-weighted imaging on MRI (arrow). Diffusion-weighted imaging of three patients showed a higher intensity than free water. The cystic lesions showed high intense signal in the central
part and iso-intense in the periphery.
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Figure 5 Findings of patient #3. A: Findings of T1-weighted imaging on magnetic resonance imaging (MRI). T1-weighted imaging of patient showed a higher intensity than free water (arrow); B: Findings of T2-weighted imaging on MRI. T2-weighted imaging of patient showed a lower intensity than free water (arrow); C: Findings
of magnetic resonance cholangiopancreatography (MRCP). MRCP of patient showed a lower intensity than free water; D: Findings of diffusion-weighted imaging on
MRI. Diffusion-weighted imaging of three patients showed a higher intensity than free water (arrow). The cystic lesions showed high intense signal in the central part
and iso-intense in the periphery.
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B

C

D

Figure 6 Findings of patient #4. A: Findings of T1-weighted imaging on magnetic resonance imaging (MRI). T1-weighted imaging of patient showed a higher intensity than free water (arrow); B: Findings of T2-weighted imaging on MRI. T2-weighted imaging of patient showed a lower intensity than free water (arrow); C: Findings
of magnetic resonance cholangiopancreatography (MRCP). MRCP of patient showed a lower intensity than free water (arrow); D: Findings of diffusion-weighted imaging on MRI (arrow). Diffusion-weighted imaging of three patients showed a higher intensity than free water. The cystic lesions showed high intense signal in the central
part and iso-intense in the periphery.
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Figure 7 Findings of a case of serous cystic neoplasm. A: Findings of T1-weighted imaging on magnetic resonance imaging (MRI), the cystic lesion showed low
intensity (arrow); B: Findings of T2-weighted imaging on MRI, the cystic lesion showed high intensity (arrow); C: Findings of magnetic resonance cholangiopancreatography, the cystic lesion showed high intensity (arrow); D: Findings of diffusion-weighted imaging on MRI, the cystic lesion showed high intensity (arrow).

form low density without enhancement[12]. The cyst contained no solid portions within it.
The MRI findings of the four patients we reviewed
were characteristic of LEC, when comparing the intensity of the lesion with that of free water. Many cystic
tumors have an intensity that is similar to that of free
water on MRI. In contrast, T1-weighted imaging of
LEC showed a higher intensity than that of free water
because the content of LEC included keratin formation.
T2-weighted imaging and MRCP showed lower intensity
than that of free water [15]. Diffusion-weighted imaging showed higher intensity than that of free water[10].
In particular, on DWI, the cystic lesions showed high
intense signal in the central part and iso-intense in the
periphery. It seemed that the part showing high intense
signal indicated keratin formation and iso-intense in periphery indicated the wall.
However, these findings should be cautiously interpreted, because MCN and IPMN can sometimes show similar
signal intensity if bleeding into the cyst has occurred[16].
In summary, the clinical and radiological findings are
sufficiently characteristic of LEC to establish a preoperative diagnosis for a majority of patients of LEC. It might
be possible to select conservative treatment for asymptomatic patients with LEC.

Table 2 Feature of lymphoepithelial cyst of the pancreas
Characteristics
Age, gender
Laboratory date
The form

US findings
CT findings

MRI findings
T1-weighted
T2-weighted
MRCP

Diffusion-weighted

Middle-aged and elderly men
Elevation of serum CA19-9 level
Well-defined
Exophytic off the pancreatic parenchyma
Multilocular (60%) or Unilocular (40%)
Mosaic pattern, depending on the degree of
keratin formation
Enhancement of the wall and septum of the
cyst
Low density cystic lesion without enhancement
No pancreatic duct dilatation
Higher intensity than water
Lower intensity than water
Lower intensity than water
No communication with the main pancreatic
duct
Higher intensity than water

US: Ultrasonography; MRI: Magnetic resonance imaging; CT: Computed
tomography; MRCP: Magnetic resonance cholangiopancreatography.

The form of a cystic lesion was well-defined and was
exophytic off the pancreatic parenchyma. It might be
multilocular or unilocular[12].
The US or EUS findings sometimes displayed a mosaic
pattern, depending on the degree of keratin formation[5,13,14].
The CT findings demonstrated enhancement of the
wall and septum of the cyst. The cyst itself showed uni-
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Case characteristics

Four cases were incidentally detected the pancreatic tumors and performed surgery.
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Clinical diagnosis

6

Three patients had a multilocular cystic appearance and one patient had a unilocular cystic appearance.

Differential diagnosis

Serous cystic neoplasms, Mucinous cystic neoplasms, intraductal papillary mucinous neoplasms.

7

Laboratory diagnosis

Three patients had elevated serum CA19-9 levels.

Imaging diagnosis

8

All lesions were well-defined and were exophytic off the pancreatic parenchyma.

Pathological diagnosis

All of the lesions were pathologically diagnosed as the lymphoepithelial cyst.

Treatment

All of the lesions were surgically resected.

9

Related reports

A lymphoepithelial cyst of the pancreas has been thought to be difficult to differentiate from other pancreatic lesions.

Experiences and lessons

10

Peer review

11

The authors found that the lymphoepithelial cyst was associated with unique
characteristics on imaging findings. A preoperative diagnosis of the lymphoepithelial cyst may be possible by comprehensively evaluating its clinical and imaging findings.
The discussion is simple. In this article, there were any findings about PET-CT
and something else.

12
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Novel endoscopic management for pancreatic pseudocyst
with fistula to the common bile duct
Stefano Francesco Crinò, Giuseppe Scalisi, Pierluigi Consolo, Doriana Varvara, Antonio Bottari,
Sebastiano Pantè, Socrate Pallio
ultrasound-guided drainage of the pancreatic collection
and a contemporaneous stenting of the common bile
duct. Performed independently, both drainages are
effective, safe and well-coded and the expertise on
these procedures is widespread. By our knowledge this
therapeutic approach was never reported in literature
but we retain this is the most correct treatment for this
very rare condition.
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Core tip: In our opinion the combination of endoscopic
ultrasound-guided drainage of the pseudocyst and
the simultaneous biliary stenting represent the best
endoscopic treatment. The advantages of such
approach consist in a better evaluation and a more
effective drainage of the cystic cavity with the possibility
to collect samples for biochemical and bacteriological
analysis. Furthermore, the simultaneous biliary stenting
can determine, at the same time, a pressure reduction
in the bile system and in the pancreatic collection
facilitating the healing of the fistula.

Abstract
Pancreatic pseudocyst formation is a well-known
complication of pancreatitis. It represents about 75%
of the cystic lesions of the pancreas and might be
located within or surrounding the pancreatic tissue.
Sixty percent of the occurrences resolve spontaneously
and only persistent, symptomatic or complicated cysts
need to be treated. Complications include infection,
hemorrhage, gastric outlet obstruction, splenic
infarction and rupture. The formation of fistulas to
other viscera is rare and most commonly occurs within
the stomach, duodenum or colon. We report a case of a
patient with a pancreatic pseudocyst in communication
with the common bile duct. There have been only
few cases reported in the literature. We successfully
managed our case by performing an endoscopic
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INTRODUCTION
Pancreatic fluid collections (PFCs) arise from disruption
of a pancreatic duct, with leakage of pancreatic juice
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into the surrounding peripancreatic tissues, and comprise
about 75% of the cystic lesions of the pancreas[1].
The revised Atlanta classification refers to collections
within 4 wk of symptom onset as either acute
peripancreatic fluid collections or postnecrotic pancreatic
fluid collections depending upon the absence or presence
of pancreatic/peripancreatic necrosis, respectively. After
4 wk of the onset of symptoms, persistent collections
may gradually develop a fibrous walls and are referred
to as pseudocysts (PPs) or walled-off necrosis, again
depending upon the absence or presence of necrosis,
respectively. In addition, these collections are further
classified as sterile or infected[2].
PPs occur as a complication of acute pancreatitis in
approximately 10%-20% of cases. Most of these resolve
spontaneously[3] and size and duration have not been
shown to be the predictors of morbidity and mortality.
Expectant management even in asymptomatic large PPs
has shown favorable results.
Inter vention is only required in patients who
develop symptoms[4] such as abdominal pain, mechanical
obstruction of the gastric outlet with nausea or vomiting,
jaundice for compression of the biliary system, or in
whom an infection is suspected for the effective control
of sepsis[5].
In recent years, it has gradually been recognized that,
due to its lower morbidity rate compared to the surgical
and percutaneous approaches, endoscopic treatment may
be the preferred first-line approach for managing PFCs[6].
Endoscopic ultrasound (EUS)-guided drainage became
the preferred method of draining PFCs which lie within
1 cm of the gastric or duodenal wall, because it presents
several advantages: (1) EUS can distinguish PFCs from
cystic tumors, the gallbladder and pseudoaneurysm; (2)
EUS can determine the content of the PFC, such as if
significant necrotic debris is present, which would then
require more aggressive endoscopic approach; (3) EUS
can identify interposed blood vessels and potentially
reduce the risk of bleeding; and (4) EUS permits drainage
of non-bulging PFCs[7].
Complications of PPs are uncommon and include
sepsis, hemorrhage or pseudoaneurysm formation,
rupture with pancreatic ascites, and, rarely, fistula
formation to other viscera[8].
The most common sites for fistulas are between PPs
and stomach, duodenum, colon and, less commonly,
esophagus. Fistulas usually cause pain, inflammation,
fever, septicemia, and compression of neighboring
structures[9].
Fistulous communication of PPs to the common bile
duct (CBD) is uncommon. It affects more frequently
males, most common etiology is alcoholic chronic
pancreatitis and abdominal pain is the main clinical
presentation. To the best of our knowledge, there have
been 17 cases reported in the literature[10-23], only three
of which managed endoscopically[21-23]. We present a case
of this rare condition successfully resolved performing a
simultaneous, independent drainage of the PPs and the
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Figure 1 Coronal computed tomography reconstruction showed a large
pancreatic pseudocyst with a fistulous communication (arrow) to the
common bile duct.

CBD, never reported in literature.

CASE REPORT
Here we describe the case of a 67-year-old Caucasian
woman with history of gallstones. She didn’t refer alcohol
abuse, use of drugs or history of hypertriglyceridemia.
She was firstly admitted in our hospital for the onset
of acute severe pancreatitis with pancreatic necrosis
and acute peripancreatic fluid collection. Ranson score
after 48 h was 4. She was managed conservatively and
discharged after 4 wk, for the onset of concurrent
nosocomial infection (pneumonia). Two weeks later,
she developed progressive jaundice, upper quadrants
abdominal pain and fever. Laboratory investigation
revealed leukocytosis (WBC 20700) and increased
indices of cholestasis. Abdominal contrast-enhanced
computed tomography (CT) scan (Figure 1) showed in
the region of the pancreatic head an 8 cm × 3 cm PPs in
communication with the CBD that was dilated (12 mm)
such as the intrahepatic bile ducts. Pancreatic duct was
normal. Subsequently, the patient underwent endoscopic
retrograde cholangiopancreatography (ERCP) that
revealed a long, distal biliary extrinsic compression and
confirmed a fistulous communication between middle
tract of the CBD and large PPs in the head of the
pancreas. Biliary sphincterotomy was performed and a 10
Fr × 7 cm plastic stent was placed in the CBD.
The duodenoscope was switched for an echoendoscope:
at EUS the PPs resulted relatively thin-walled, with
optimal contact with the gastric wall, within abundant
echoic debris and encompassing both splenic vessels.
Doppler assessment excluded large vessels interposition
and EUS-guided drainage was performed. A 19-gauge
dedicated needle (ECHO-HD-19-A, Wilson-Cook
Medical Inc., Winston-Salem, North Carolina, United
States) was used for the puncture of the collection
(Figure 2A) and brown-purulent fluid was aspirated for
bacteriological examination. A first 0.035-inch guidewire
(Jagwire; Microvasive Endoscopy, Boston Scientific Corp.,
Natick, Massachusetts, United States) was advanced
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A

B

C

Figure 2 Pancreatic pseudocystis intervention. First step: Endoscopic ultrasound-guided puncture with 19-gauge dedicated needle of the pancreatic collection
containing necrotic debris (A); Second step: Placement of the first plastic stent and two guidewire into the pseudocysts (PPs) for the placement of the second stent
and the nasocystic drain (B); Third step: Fluoroscopic image showing the biliary stent (arrowhead), two PPs double pigtail stents and the nasocystic drain (C).

A

B

Figure 3 Computed tomography scan performed three weeks later: Scan reconstruction showing the correct position of the biliary and pancreatic
collection stents (A), while the axial scan show almost complete resolution of the cystic cavity (B).

into the PPs through the inner part of the needle under
fluoroscopic guidance and dilation of the fistula was
obtained using a 8 mm biliary dilation balloon over the
guidewire. After placing a first 10 Fr × 6 cm double
pigtail plastic stent, two more 0.035-inch guidewires were
placed into the collection through a catheter (Figure
2B) and a second 10 Fr double pigtail stent and a 7 Fr
nasocystic catheter were then inserted (Figure 2C).
Bacterial culture from the pancreatic fluid collection
resulted positive for Klebsiella Pneumonie. The patient
was started on antibiotics and daily collection aspiration
and washing was performed trough the nasocystic
drainage. After 5 d the patient was in good clinical
condition and was discharged and scheduled for the
follow up. Three weeks later CT scan showed the correct
position of the biliary and cystic stents (Figure 3A) and
revealed a quite complete reduction of the cystic cavity
(Figure 3B); the nasocystic drain was than removed.
Three months later, ERCP was performed for
removing the biliary stent: cholangiography revealed, after
high-pressure contrast injection with a balloon catheter,
the resolution of the biliary fistula (Figure 4). Both
double pigtail plastic stents were leaved in place in the
stomach and removed only after a further 6 mo follow
up. Patient was followed for 8 mo without evidence of
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recurrence of the pseudocyst.

DISCUSSION
Fistulous communication of PFCs to the CBD is
distinctly rare. Clinical symptoms, as in our case, are
generally right upper quadrant abdominal pain, jaundice
and fever.
Management of this rare condition is not defined and,
in literature, only seventeen cases have been reported, ten
of whom were treated surgically, three with percutaneous
external drainage and one was observed. Only three cases
were endoscopically managed. Carreere et al[21] treated
one patient with biliopancreatic fistula with transpapillary
pancreatic stenting for 5 mo.
Boulanger et al [22] reported a case of PPs with
fistula to the common bile duct demonstrated at
ERCP and endoscopically managed with biliary stent
and, simultaneously, with a second stent placed via a
transpapillary route across the fistula with one end into
the pseudocyst and the other end into the duodenum.
Authors don’t mention for how long both stents were
leaved in place. Al Ali et al [23] performed the same
endoscopic procedure. In this case, a double pigtail stent
placed via the transpapillary route across the fistula into
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Imaging diagnosis

Computed tomography scan showed in the region of the pancreatic head
an 8 cm x 3 cm pancreatic pseudocyst in communication with the common
bile duct (CBD) that was dilated (12 mm) such as the intrahepatic bile ducts;
endoscopic retrograde cholangiopancreatography (ERCP) revealed a long,
distal biliary extrinsic compression and confirmed a fistulous communication of
the middle tract of the CBD with a large pancreatic pseudocyst in the head of
the pancreas.

Treatment

Biliary sphincterotomy was performed and a 10 Fr x 7 cm plastic stent
was placed in the common bile duct to allow the closure of the fistula. The
pseudocyst was drained by endoscopic ultrasound (EUS) and two double pigtail
stents were placed between the wall of the stomach and that of pseudocysts for
complete drainage.

Experiences and lessons

Figure 4 At endoscopic retrograde cholangiopancreatography performed
3 mo later, complete healing of the fistula was documented (arrow).

This case describes a new endoscopic treatment obtained by combination of
EUS-guided drainage of the pseudocyst and simultaneous biliary stenting.
The advantages of such approach consist in a better evaluation and a more
effective drainage of the cystic cavity with the possibility to collect samples
for biochemical and bacteriological analysis. Furthermore biliary stenting
determines pressure reduction in the bile system and in the pancreatic
collection facilitating the healing of the fistula.

the PPs was leaved in place for 2 mo.
In our case, we successfully endoscopically managed
large PPs with a fistulous communication to the CBD
and within necrotic debris, by positioning a plastic biliary
stent in association with simultaneous EUS-guided
transgastric pancreatic collection drainage with two
double pigtail stents and a nasocystic drain.
We believe that this endoscopic approach, especially in
cases of very large and infected collection with necrotic
debris, should be preferred to the previously described in
literature for the better evaluation and the more effective
drainage of the cystic cavity. Another advantage of this
combined approach is that EUS provides a detailed view
of the pseudocyst, the surrounding vascular structures,
the anatomy of the region and can determine the content
of the PFCs, such as whether it is a simple collection
or if significant necrotic debris is present, which would
then require a more aggressive endoscopic approach[24].
During the EUS-guided procedure is also possible to
aspirate the collection content for biochemical and
bacteriological analysis. For these and other reasons,
EUS-guided drainage has become the standard procedure
for treating symptomatic pancreatic fluid collections[25]
and the expertise on this technique is widespread. The
simultaneous biliary and pancreatic collection drainage
determine, at the same time, a pressure reduction in the
bile system and in the pancreatic collection facilitating the
healing of the fistula.
In conclusion, this is the first case reported in literature
of this rare condition treated with two simultaneous
endoscopic procedures, both well coded and safe for the
patient, resulted in a rapid healing.

Peer review

The authors reported a case of pancreatic pseudocyst with fistula connection
with the bile duct that was successfully treated with ERCP stenting and EUS
drainage.
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PANCREATIC DISEASES

Acute fatty liver of pregnancy associated with severe acute
pancreatitis: A case report
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disease causes pancreatitis. Treatment involves supportive measures and pregnancy interruption. In this
report, we describe a case of a previously healthy
26-year-old woman at a gestational age of 27 wk and
6 d who was admitted with severe abdominal pain and
vomiting. This case illustrates the clinical and laboratory overlap between acute fatty liver of pregnancy and
pancreatitis, highlighting the difficulties in differentiating each disease. Furthermore, the hypothesis for this
overlapping is presented, and the therapeutic options
are discussed.
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Abstract

Core tip: A previously healthy 26-year-old woman at
27 wk and 6 d of pregnancy was referred for investigation of abdominal pain. She presented with complaints
of diffuse abdominal pain with nausea and vomiting
associated with hepatic and renal dysfunction. Acute
fatty liver of pregnancy and severe acute pancreatitis
were diagnosed. Acute fatty liver of pregnancy is rarely
associated with severe acute pancreatitis, which can
complicate the diagnosis. The possible mechanisms involved in this association and the current therapies are
discussed, focusing on the relevant aspects to improve
the management of similar cases.

Acute fatty liver of pregnancy is a rare disease that
affects women in the third trimester of pregnancy.
Although infrequent, the disease can cause maternal
mortality. The diagnosis is not always clear until the
pregnancy is terminated, and significant complications, such as acute pancreatitis, can occur. Pancreatic
involvement typically only occurs in severe cases after
the development of hepatic and renal impairment. To
date, little knowledge is available regarding how the

Original sources: de Oliveira CV, Moreira A, Baima JP, Franzoni LC, Lima TB, Yamashiro FS, Coelho KYR, Sassaki LY, Caramori CA, Romeiro FG, Silva GF. Acute fatty liver of pregnancy
associated with severe acute pancreatitis: A case report. World J
Hepatol 2014; 6(7): 527-531 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v6/i7/527.htm DOI: http://dx.doi.
org/10.4254/wjh.v6.i7.527
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INTRODUCTION

Table 1 Main laboratory tests demonstrating the deve
lopment of liver and pancreatic

Acute fatty liver of pregnancy (AFLP) is a disorder
unique to pregnancy that is characterized by microvesicular fatty infiltration of hepatocytes[1]. AFLP was first
described in 1940 and was initially considered fatal[2].
However, early diagnosis has dramatically improved the
prognosis and maternal mortality; therefore, maternal
mortality is currently the exception rather than the rule[1].
AFLP typically occurs in the third quarter of pregnancy,
but it is not always diagnosed prior to delivery, as was the
case described herein.
The most common initial symptoms are anorexia,
nausea, vomiting, abdominal pain, and jaundice. A condition that must be excluded is hemolytic anemia elevated
liver function and low platelet count syndrome (HELLP)
syndrome, which is characterized by hemolysis, elevated
liver enzymes, and low platelet count. AFLP and HELLP
syndrome can occur together in some overlapping cases,
making the diagnosis more difficult. However, the signs
of liver failure, such as hypoglycemia and hepatic encephalopathy, are suggestive of AFLP. Additionally, HELLP
syndrome is likely to occur in patients with hypertension,
whereas AFLP often occurs in the absence of hypertension. The differential diagnosis of these two diseases
was evaluated in a recent study, which indicated that the
incorporation of antithrombin activity less than 65% into
the diagnostic criteria for AFLP may facilitate prompt
diagnosis of this disease[3].

Blood tests

Admission 48 h after Hospital 1 yr after
admission discharge discharge

Hemoglobin (g/dL)
Leukocyte count (mm3)
Glucose (mg/dL)
Alkaline phosphatase (U/L)
g-GTP (U/L)
Calcium (mg/dL)
Amylase (U/L)
LDH (U/L)
ALT (U/L)
AST (U/L)
TB (mg/dL)
Creatinine (mg/dL)
Urea (mg/dL)
INR
Proteinuria

9.8
24000
586
532
282
8.4
460
938
202
343
4.0
2.6
78
2.13
0.06 g/
24 h

11.2
21500
71
392
325
7.7
642
977
112
179
4.9
3.3
85
2.78
0.03 g/
24 h

91
248
234
34
38
0.6
0.7
20
1.16
-

76
59
15
17
0.5
0.8
28
0.98
-

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; TB: Total
bilirubin; LDH: Lactate dehydrogenase; INR: International normalized ratio;
g-GTP: Gamma-glutamyl transpeptidase.

CASE REPORT
A previously healthy 26-year-old woman at a gestational
age of 27 wk and 6 d was referred to our hospital due to a
diagnostic hypothesis of acute appendicitis. She was complaining of diffuse abdominal pain, nausea, and vomiting
during the week. During her physical exam, she was pale
and prostrated with mild tachycardia (108 beats/min) and
normal blood pressure (110/70 mmHg). No signs of
acute appendicitis were noted, but she displayed a potent
and diffuse abdominal pain. Cardiotocography revealed
signs of fetal distress, so an emergency cesarean section
was performed. During the surgery, the possibility of appendicitis was eliminated. Because the newborn displayed
bradycardia and an absence of heartbeats at delivery, he
was submitted to initial resuscitation protocols and sent
to the intensive care unit (ICU). Laboratory tests on the
mother revealed leukocytosis, anemia, and hepatic and renal impairment, but no significant proteinuria was found
(Table 1).
Abdominal ultrasonography revealed only pancreatic
edema without signs of biliary obstruction. After the
delivery, abdominal computed tomography (CT), upper
gastrointestinal endoscopy, and biochemical tests were
performed. The endoscopy was performed exclusively
to investigate the possibility of peptic ulcer or other gastroduodenal diseases, but no pathological findings were
found. The CT showed only pancreatic edema without
peripancreatic collections (Figure 1). Given that the amy-
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Figure 1 Abdominal computed tomography scan showing diffuse pancreatic edema.

lase increase was greater than sixfold higher than the normal upper limit and that pancreatic edema was confirmed
by ultrasonography and CT exams, the presence of pancreatitis was conclusive. According to the Ranson criteria,
the patient had a severe disease that achieved 4 points at
admission based on the leukocyte count, aspartate aminotransferase, glycemia, and lactate dehydrogenase values
(Table 1). Additionally, she had acute renal failure and
achieved 14 points according to the APACHE Ⅱ criteria,
which corresponds to an estimated 18.6% risk of hospital death.
The patient developed somnolence and exhibited a
progressive decrease in her level of consciousness. Tracheal intubation and mechanical ventilation were needed,
so she was transferred to the ICU. At this time, the blood
glucose remained normal, but she had abdominal distension and decreased bowel sounds. Then, the diagnostic
hypotheses changed to acute liver failure, severe acute
pancreatitis, and renal failure. Suddenly, she presented recurrent episodes of hypoglycemia, even with continuous
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liver function tests demonstrated severe hepatic impairment, which was the cause of the jaundice. Therefore,
even in the presence of severe pancreatitis, liver disease
remained the major disease.
Women with AFLP have impaired liver function with
increased bilirubin and transaminase levels and leukocyte
counts, which are typically higher than those observed in
a normal pregnancy. The platelet count can be reduced
with or without additional signs of disseminated intravascular coagulation in association with a significant reduction of antithrombin Ⅲ[13]. Severely affected patients also
have elevated serum ammonia, prolonged prothrombin
times, and hypoglycemia caused by liver failure. Acute
renal failure and hyperuricemia are often present[14]. However, in the case presented, the recurrent episodes of
hypoglycemia, even with appropriate correction, were the
main diagnostic clue.
The association between AFLP and inherited defects
in the mitochondrial beta-oxidation of fatty acids, especially the impairment of long-chain 3-hydroxyacyl-CoA
dehydrogenase (LCHAD), suggests that some affected
women and fetuses have an inherited enzyme deficiency
in beta-oxidation that predisposes the mother to this disorder[15-17]. LCHAD catalyzes the third step of the betaoxidation of fatty acids in the mitochondrion (the formation of 3-ketoacyl-CoA from 3-hydroxyacyl-CoA). The
accumulation of long-chain metabolites of 3-hydroxyacyl
produced by the fetus or placenta is toxic to the liver and
can serve as the cause of the liver disease. The role of the
pathogenesis of LCHAD in AFLP has been illustrated in
various studies[18-20].
The mechanism by which pancreatitis may develop
as a complication of fatty liver of pregnancy is not well
understood because this association is rare. Our hypothesis is that the accumulation of long-chain metabolites
of 3-hydroxyacyl is toxic to the liver and the pancreatic
tissue. Thus, the pancreas could be affected when an increased concentration of these metabolites is present, as
occurs in cases of severe hepatic disease. This hypothesis
serves as a reasonable explanation for the pancreatic impairment displayed in this case of hepatic failure.
The diagnosis of LCHAD deficiency in newborns
can save lives; therefore, all women with AFLP and their
children should be administered a molecular test for
LCHAD, which should at least evaluate the most common mutation, namely, G1528C[21,22]. In the present case,
it was not possible to perform this type of test because it
was not available.
The clinical diagnosis of AFLP is typically performed
according to the definition, presentation, and laboratorycompatible image results. The liver imaging is primarily
used to exclude other diagnoses, such as hepatic infarction and hematoma[23]. Various authors reported steatosis
on ultrasound or CT, but these tests are only useful for
performing comparative analyses[24,25]. The AFLP diagnosis can only be made through a liver biopsy showing microvesicular fatty infiltration in hepatocytes. The fat droplets are centrally distributed around the cellular nuclei,

C

Figure 2 Histopathological analysis of the liver biopsy according to three
stains. A: Hematoxylin-eosin staining reveals canalicular cholestasis, hepatocellular ballooning, and microgoticular steatosis; B: Masson staining demonstrates microgoticular steatosis and perivenular and pericellular fibrosis; C: Oil
red staining shows the microdroplets of fat clearly stained in red.

dextrose infusion and parenteral nutrition. In response to
these new symptoms, AFLP became the major diagnostic
hypothesis. Serum factor V was normal, so a percutaneous liver biopsy was performed.
The liver biopsy analysis showed centrilobular microgoticular steatosis, ballooning degeneration, and reticular
collapse. The Masson staining showed areas of reticular
thickening and intralobular collapse. The “red oil” stain
was positive in focal areas, yielding the diagnosis of
AFLP (Figure 2).
Seven days following the delivery, she exhibited a clear
improvement in consciousness level and liver function
tests. She was discharged on postoperative day 24 and
returned to the hospital 4 mo later without neurological
sequelae. Additionally, laboratory tests and abdominal CT
were normal. Despite the problems during the birth, her
child exhibited normal development.

DISCUSSION
AFLP is a rare condition that affects approximately 1 in
7000 to 1 in 20000 births[4-8]. AFLP is more common in
women with multiple pregnancies and, possibly, in underweight women. However, this case of AFLP occurred in
a primiparous, normal-weight woman but not delivering
twins.
Approximately half of AFLP patients display signs
of preeclampsia at the beginning of or at some time during the course of the disease[9]. Extrahepatic complications may occur, which can be life-threatening[10,11]. The
patients rarely develop pancreatitis, which can be severe.
Similar to the case described herein, pancreatitis is typically noticed only after the development of hepatic and
renal dysfunction[12]. In this case, the patient had AFLP
with severe acute pancreatitis, an association that is rarely
documented in the literature. The acute renal failure was
a complication of the pancreatitis, so it was treated only
by supportive measurements and the delivery, thereby
confirming that it was a consequence of the underlying
disease. No renal replacement therapy was needed. The
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giving the cytoplasm a foamy aspect and typically sparing
the cells around the portal tract[26]. A special staining (oil
red) must be used to confirm the diagnosis in patients
without obvious vacuolation[27,28]. As the liver biopsy is
invasive, it is not always performed. Liver biopsy should
be performed with caution during pregnancy and be reserved for cases where the diagnosis remains unclear.
A specific treatment is not available for AFLP. The
primary treatment is delivery, which typically occurs on
an emergency basis after maternal stabilization via the infusion of glucose and reversal of the coagulation disturbances. Because hypoglycemia is common and dangerous,
glucose levels should be monitored until liver function
normalizes[7]. It is typically necessary to treat hypoglycemia with the continuous infusion of a 10% glucose solution. Some patients with severe hypoglycemia may require
additional bolus administrations of 50% glucose[7].
The liver function tests typically begin to normalize
after delivery; however, after the first few days, a transient worsening of renal and hepatic function may be
observed, followed by a definite improvement. In severe
cases, particularly when the diagnosis is delayed, more
days of illness can be observed, requiring supportive
treatment in an ICU. Mechanical ventilation, dialysis,
parenteral nutrition, or surgery to treat bleeding during
cesarean delivery may be needed. Even the most severely
ill patients can recover without liver disease sequelae[7].
However, substantial morbidity and even maternal mortality may occur[8]. Some reports have also described patients who required liver transplantation, which is rarely
needed when a diagnosis and pregnancy termination
were achieved in sufficient time[29,30]. A case series of five
patients indicated good recovery after plasma exchange
and renal replacement therapy, showing that the accumulation of long-chain metabolites of 3-hydroxyacyl is most
likely the major cause of the liver disease. The authors
suggested that these therapies are safe and effective; thus,
they should be used immediately at the onset of hepatic
encephalopathy and/or renal failure in AFLP patients[31].
None of the patients treated by plasma exchange and renal replacement therapy developed pancreatitis, indicating
that our pancreatic toxicity hypothesis may be correct.
Of note, AFLP can recur in subsequent pregnancies despite negative LCHAD mutation screening results[6,15,18,32-35]. However, the exact risk of recurrence is
unknown. Affected women should be advised of this
possibility, and a maternal-fetal medicine specialist should
closely monitor subsequent pregnancies. Given that the
initial symptoms of AFLP can be atypical, the diagnosis
can be easily misidentified, leading to multiple organ dysfunctions. Once the diagnosis is confirmed, it is important
to be vigilant to avoid serious complications, such as pancreatitis, renal failure, and hypoglycemia, as described here.

COMMENTS
COMMENTS
Case characteristics

A previously healthy 26-year-old woman with a gestational age of 27 wk and 6 d
presented with diffuse abdominal pain associated with hepatic and renal failure.

Clinical diagnosis

Diffuse abdominal pain and vomiting.

Differential diagnosis

Hemolytic anemia elevated liver function and low platelet count syndrome syndrome.

Laboratory diagnosis

Amylase: 642 U/L; glucose: 586 mg/dL; alanine aminotransferase: 202 U/L;
aspartate aminotransferase: 343 U/L; total bilirubin: 4.0 mg/dL; creatinine: 2.6
mg/dL; urea: 78 mg/dL; international normalized ratio: 2.13.

Imaging diagnosis

Pancreatic edema was confirmed by ultrasonography and computed tomography.

Pathological diagnosis

The liver biopsy results were compatible with acute fatty liver of pregnancy
(AFLP).

Treatment

Pregnancy interruption and supportive measures.

Related reports

AFLP rarely presents with severe acute pancreatitis.

Experiences and lessons

Because the early symptoms of AFLP can be uncharacteristic, the disease can
be misdiagnosed. It is important to be vigilant to make the correct diagnosis of
AFLP and identify complications, such as pancreatitis.

Peer review

This article describes a rare case with acute fatty liver disease complicated with
acute pancreatitis. This is an interesting case report.
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INTRODUCTION
Within the group of younger patients suffering from recurrent episodes of acute pancreatitis, those not drinking
alcohol impose a special diagnostic challenge. Many of
these patients, who were coined to suffer from idiopathic
pancreatitis even without a family history, may have mutations in the genes known to be associated with this disease[1]. Among genes identified to convey the risk of developing pancreatitis are cationic trypsinogen (PRSS1)[2],
serine protease inhibitor Kazal type 1 (SPINK1)[3], chymotrypsin C (CTRC)[4] and cystic fibrosis transmembrane
conductance regulator (CFTR)[5], whereas mutations in
the anionic trypsinogen gene[6] appear to be protective.
Some who may be negative for genetic factors may have
anatomical abnormalities, such as pancreas divisum or
other branching disorders[7]. Still then, a small subgroup
is left with no identifiable reason. Those may suffer
from rare metabolic conditions or syndromes, however,
normally present with other symptoms indicative of the
underlying disease. Beyond those conditions, there are
rather exotic reasons for suffering from acute pancreatitis. We here report on the combination of two hitherto
undescribed mutations in both an extrapancreatic and a
pancreatic gene that might explain the repetitive attacks

Abstract
The case of a 32-year-old black woman of African descent who suffered from repeated episodes of acute
pancreatitis, initially triggered when flying on airplanes,
is reported. She did not drink alcohol or smoke. Genetic
analysis was negative for cationic trypsinogen, serine
protease inhibitor Kazal type 1 and chymotrypsin C.
However, hemoglobin F was elevated. Sequencing of
the thalassemia gene revealed a novel alteration in the
5’ region indicative of a functional abnormality of the
molecule. Sequencing the cystic fibrosis transmembrane conductance regulator (CFTR ) gene revealed a
heterozygote sequence variant. The combination of a
hemoglobin gene mutation known for thalassemia in
conjunction with the hitherto undescribed CFTR mutation is suggested to pave the road for initial and repetitive pancreatitis attacks. This will be discussed.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Acute pancreatitis; Hypoxia; Flying; Thalassemia; Hemoglobin; Cystic fibrosis transmembrane
conductance regulator; Hereditary persistence of fetal
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ter drugs. The patient is a graduate student.
The patient was in no apparent distress. The physical
exam was completely normal, vital signs stable and specifically, the abdomen was not tender. Bowel sounds were
normal.
Laboratory tests
In the blood, amylase and lipase were elevated (Table 1).
All other parameters were within normal limits (Table 1).
Infectious pathogens known to be associated with pancreatitis (cytomegalovirus, Epstein-Barr virus, mumps,
adenovirus, varicella zoster virus, rubella, human immunodeficiency syndrome, Coxsackie, Legionella, leptospira,
echinococcus, filariasis, fasciolosis, toxocara, bilharzia)
could be excluded by serology. She did not have and had
no history of malaria. Autoantibodies against nuclei,
mitochondria and smooth muscle were negative, as were
rheumatoid factors. All immunoglobulins, especially total
immunoglobulin G (IgG) and IgG4, were within normal
limits. Fecal elastase-1 (985 μg/g) and fecal chymotrypsin
(14.7 U/g) were well within the normal range.

Figure 1 Transabdominal ultrasound depicting a pancreas (arrows) of
normal size with slightly enhanced echogenicity.

of pancreatitis.

CASE REPORT
Previous history
The 31-year-old black woman, who was brought up
in Kenya but had been living in Germany for the last
8 years, presented with repeated episodes of acute
abdominal pain which started in the middle epigastric
region and would eventually radiate into the back, suggestive of acute pancreatitis. These episodes initially occurred after flying on regular commercial aircrafts. She
was hospitalized eight years prior to this attack when 23
years old for cystitis and pyelonephritis when a diagnosis of acute pancreatitis was established via computer
tomography. At that time, she also suffered from irondeficient anemia [hemoglobin (Hb) 10.7 g/dL, mean
corpuscular volume 69.4 μm, iron 28 mg/dL, ferritin 23
ng/mL].

Imaging
The pancreas appeared almost normal on ultrasound.
Notably, the echogenicity was slightly elevated towards a
so-called “white pancreas”[8] (Figure 1). There was a normal arterial blood supply to the pancreas. As the patient
was slender, the transabdominal ultrasound had a good
visibility: no gallstones, sludge or microlithiasis could be
detected in the gallbladder or the bile duct all the way
down into the pancreas.
Hematological and genetic tests
Since the history of present illness together with the
ethnic background of the patient was pressing, we performed further analysis with regard to a possible hemoglobinopathy. The ordinary complete blood count with
blood smear was normal.
Hemoglobin F was slightly elevated at 0.92%, suggesting a “hereditary persistence of fetal hemoglobin”
(HPFH). Molecular analysis of the hemoglobins resulted
in the finding of a heterozygous transition at -158 C → T
within the 5’ non-coding region of the Ggamma globulin gene (HPFH Swiss)[9,10]. Sequencing of the Agamma
globulin gene did not reveal any abnormalities. Other
genetic abnormalities associated with HPFH [HPFH-1
(black), HPFH-2 (Ghana), HPFH-3 (Indian), HPFH-7
(Kenya)] could not be detected. Sequencing of the
β-thalassemia gene revealed no abnormalities. Sequencing the CFTR gene revealed a heterozygote sequence
variant (c.2882T>C; p.M961T (ATG>ACC). Sequencing
of PRSS1[2], SPINK1[3] and CTRC[4] did not reveal any additional mutations in these pancreatitis genes.

Recent history prior to referral
Abdominal ultrasound and computed axial tomography
scan were reported to be normal; endoscopic retrograde
cholangiopancreatography showed a slightly irregular
main pancreatic duct (grade 0); however, no pancreas
divisum and no papillary abnormalities. No overt gallstones, microlithiasis or sludge was present. After the last
episode, when the diagnosis of acute pancreatitis was
established by laboratory tests (elevated serum amylase
and lipase) and abdominal ultrasound (swollen pancreas),
the patient was referred to our outpatient pancreas clinic
about one week after the last episode.
Current presentation
The patient denied any abdominal pain or discomfort,
fever or occasional night sweating. Appetite was normal.
Bowel movements were reported to be regular with normal stool consistency and she reported no weight loss.
There was no family history of pancreatitis or unclear
abdominal pain. The patient denied any alcohol intake,
smoking or experience with other drugs. There were no
known allergies, prescription medicine or over-the-coun-
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Further course
During a six year follow-up, the patient did not develop
any further episodes of pancreatitis. According to our
recommendation, she resisted from flying.
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Table 1 Laboratory values upon presentation to the pancreas
outpatient clinic

Table 2 Summary of key findings
Etiology

Parameter
WBC
RBC
Hb
Hct
MCV
Na
K
Ca
Albumin
Blood glucose
Bilirubin (total)
Uric acid
Cholesterol
Triglycerides
BUN
Creatinine
Alkaline phosphatase
γGT
GPT/ASAT
GOT/ALAT
Cholinesterase
HbA1C
Zinc
Amylase
Lipase
Chymotrypsin
Elastase-1
HbF
HbA
HbA2
Anomalous Hb
ALA
Porphobilinogen
Total porphyrines

Unit

Value

Range

10E9/L
10E12/L
g/dL

4.5
4.73
14.8
43.9
92.9
139
4.28
2.18
36.4
74
0.31
3.2
173
36
18.8
0.7
80
9
5
13
4238
1.51
34
183
202
14.7
985
0.92
92.73
2.14
Not detectable
24
6.6
41.7

3.6-11.0
3.8-5.2
12-16
35%-47%
80-100
135-144
3.5-5.2
2.25-2.60
35-52
70-115
0.2-1.4
2.5-5.7
130–260
< 200
16.7-45.8
0.6-1.1
55-160
4-18
5-19
5-15
2800-7400
1.2-4.6
16-50
25–115
114-286
>6
> 200
< 0.5%
87%-94%
1.6%-3.1%

fL
mmol/L
mmol/L
mol/L
g/L
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
mg/dL
U/L
U/L
U/L
U/L
U/L
mmol/L
U/L
U/L
U/g
μg/g

μmol/d
μmol/d
μg/d

Metabolic
parameters
Immunological
parameters

TSH, PTH,
α-AT, lipids
IgG/IgG4;
AMA, ANA,
ASMA, RF
Pancreatotrophic Adenovirus,
virus
Coxsackie,
CMV, EBV,
hepatitis,
HIV, measles,
mumps,
Rubella, VZV
Pancreatitis
PRSS1, CTRC,
genetics-acinar
SPINK1
Pancreatitis
CFTR
genetics-ductal
Hemoglobin
HBs
G
HPFH
gammahemoglobin
gene
A
gammahemoglobin
gene

Negative/ Positive
normal

Finding

X
X

X

X
X
X
X

c.2882T > C; p.M961T
(ATG > ACC)
Elevated
-158 C → T
(HPFH Swiss)

X

HIV: Human immunodeficiency syndrome; ANA: Autoantibodies against
nuclei; AMA: Autoantibodies against mitochondria; ASMA: Autoantibodies against smooth-muscle; CMV: Cytomegalovirus; EBV: EpsteinBarr virus; VZV: Varicella zoster virus; PTH: Parathyroid hormone; TSH:
Thyroid-stimulating hormone; IgG: Immunoglobulin G; RF: Rheumatoid
factor; PRSS1: Pancreatitis cationic trypsinogen; SPINK1: Serine protease
inhibitor Kazal type 1; CTRC: Chymotrypsin C; CFTR: Cystic fibrosis
transmembrane conductance regulator; HBs: Hepatitis B surface; HPFH:
Hereditary persistence of fetal hemoglobin.

2-49
0.5-7.5
< 145

WBC: White blood cells; RBC: Red blood cells; Hb: Hemoglobin; Hct:
Hematocrit; MCV: Mean corpuscular volume; BUN: Blood urea nitrogen;
GOT/ASAT: Glutamic oxaloacetic transaminase; GPT/ALAT: Glutamic
pyruvic transaminase; HbA1c: Hemoglobin A1c; ALA: Alpha lipoic acid.

vealed this heterozygous transition at -158 C → T within
the 5’ non-coding region of the Ggamma-globulin gene
(HPFH Swiss) (Table 2). No other abnormalities could
be detected. Notably, the patient did not suffer from clinically overt thalassemia, not having the typical mutations
in the hemoglobin A (β-chain). Since this particular variant is considered to be minor[12], this could not have been
expected. Nevertheless, associations with rather complex
hereditary traits have been described in these hemoglobinopathies[13].
Classical thalassemia is reported to be associated with
acute pancreatitis; however, the etiology is biliary as gallstones are typical in these patients. Indeed, in a series of
43 juvenile patients with acute pancreatitis, 30 suffered
from choledocholithiasis caused by thalassemia[14].
Sequencing the CFTR gene revealed a heterozygote
sequence variant that has not been described previously
(Table 2). The pathophysiological meaning, especially in
relation to pancreatitis, is therefore unknown.
Whereas neither of these heterozygote mutations per
se might have been sufficient to cause or contribute to
pancreatitis, it is suggestive that the minor alterations in
two genes, one pancreatic (CFTR) and one extrapancreatic (hemoglobin), might have culminated in a two-step
mechanism leading to pancreatitis: impaired hemoglobin,

DISCUSSION
In adolescent and young adult patients presenting with
signs of pancreatitis, associations with genetic abnormalities are pressing[1]. Even in sporadic cases, mutations in
the genes known to cause hereditary pancreatitis such as
PRSS1 have been reported. More recently, mutations in
SPINK1 and CTRC have been reported in patients with
idiopathic pancreatitis. Those were all normal/negative in
this patient. The earlier history of present illness with flying to and from Kenya triggering the episodes of pancreatitis made us suspicious of other mechanisms underlying
the etiology of her pancreatitis. The ethnic background
led to further analysis of hemoglobinopathies, which
revealed elevated hemoglobin F. Elevated fetal hemoglobin is not uncommon: it has been detected in around
10% of teenage high school students[11], a few of them
with abnormalities. Amongst these, the Ggamma-globulin
gene (HPFH Swiss) alteration is most frequent amongst
females, all of them described as of Caucasian origin[11].
Detailed studies of our young black female patient re-
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indicative of a functional abnormality of the molecule.

causing a certain degree of oxygen deficiency which is
known to cause pancreatitis, e.g., during iatrogenic ischemia or heart-lung machine usage, imposed on a heterozygote mutation in the CFTR gene. This two-hit hypothesis is speculative as we did not investigate the functional
changes imposed by such a transition in the non-coding
region in the hemoglobulin and the CFTR mutation alone
or in combination.
There is only one study reporting on a small series of
patients with clinically overt thalassemia, gallstones and
biliary pancreatitis[14]; however, our patient did not have
overt thalassemia or gallstones/sludge or microlithiasis.
The pathological oxygen saturation of hemoglobin in
thalassemia has been described[15,16]. Hypoxemia and ischemia have been demonstrated to be able to induce experimental pancreatitis[17]. Microcirculatory disturbances are
today considered to play an important role in the exacerbation of acute pancreatitis[18]. Reduced perfusion of the
pancreatic gland leading to hypoxia and ischemia is a welldescribed mechanism causing[19] or worsening pancreatitis[20]. Even in sickle-cell anemia, the acute pancreatitis is
considered to be caused by microvascular occlusion[21].
Conversely, hyperbaric oxygen therapy has been demonstrated to ameliorate acute pancreatitis[22]. The combination of an alteration in a gene altering oxygen saturation
with a gene altering pancreatic secretion represents the
rendezvous of two genes, each in itself not sufficient to
induce thalassemia or pancreatitis, an extrapancreatic and
an intrapancreatic. This is supported by the finding in our
patient during the initial, most severe acute pancreatitis
when she was also found to have anemia (Hb 10.7 g/dL).
We speculate that such combinations may be responsible
for a number of hitherto undefined causes of juvenile
pancreatitis. This has been observed in patients with
pancreas divisum with CFTR or SPINK1 mutations, also
conditions that on their own might not be sufficient to
cause pancreatitis[23].

Experiences and lessons

Sequencing the cystic fibrosis transmembrane conductance regulator (CFTR)
gene revealed a heterozygote sequence variant.

Peer review

This is indeed an interesting case that needs to be published to increase
awareness of more uncommon causes.
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Case of acute pancreatitis associated with Campylobacter
enteritis
Rumiko Kobayashi, Satohiro Matsumoto, Yukio Yoshida
culture. Lower gastrointestinal endoscopy performed on
hospital day 8 revealed diffuse aphthae extending from
the terminal ileum to the entire colon. Based on the
findings, pancreatitis associated with Campylobacter
enteritis was diagnosed. In the present case, a possible
mechanism of onset of pancreatitis was invasion of the
pancreatic duct by Campylobacter and the host immune responses to Campylobacter .
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Core tip: A 25-year-old man was admitted with infectious enteritis. During the hospital stay, although the
symptom of enteritis was improved, the patient developed epigastric pain and increased blood levels of the
pancreatic enzymes, and was diagnosed acute pancreatitis. The patient passed fresh blood stools, and Campylobacter jejuni/coli was detected by culture. Based
on the findings, pancreatitis associated with Campylobacter enteritis was diagnosed. Bacteria that cause
gastroenteritis can also be causative agents for pancreatitis. When upper abdominal pain or increased levels
of pancreatic enzymes not consistent with the course
of gastroenteritis are observed, we need to consider
concomitant pancreatitis.

Abstract
A 25-year-old man was admitted with the chief complaints of right flank pain, watery diarrhea, and fever.
Blood tests revealed high levels of inflammatory markers, and infectious enteritis was diagnosed. A stool
culture obtained on admission revealed no growth of
any significant pathogens. Conservative therapy was
undertaken with fasting and fluid replacement. On
day 2 of admission, the fever resolved, the frequency
of defecation reduced, the right flank pain began to
subside, and the white blood cell count started to decrease. On hospital day 4, the frequency of diarrhea
decreased to approximately 5 times per day, and the
right flank pain resolved. However, the patient developed epigastric pain and increased blood levels of the
pancreatic enzymes. Abdominal computed tomography
revealed mild pancreatic enlargement. Acute pancreatitis was diagnosed, and conservative therapy with fasting and fluid replacement was continued. A day later,
the blood levels of the pancreatic enzymes peaked out.
On hospital day 7, the patient passed stools with fresh
blood, and Campylobacter jejuni/coli was detected by
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INTRODUCTION
Infection is one of the diverse causes of pancreatitis.
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Bacteria that cause gastroenteritis can also be causative
agents of pancreatitis. We encountered a rare case in
which acute pancreatitis occurred during the course of
Campylobacter enteritis.

Table 1 Hematological examination on admission
WBC
Neut
Lymp
Hb
Plt
TP
Alb
T-Bil
D-Bil
AST
ALT
LD
ALP

CASE REPORT
A 25-year-old man was admitted with a 3-d history
of right flank pain and watery diarrhea. He had eaten
chicken liver and steamed chicken at a restaurant 4 d
earlier. On the day prior to admission, he had developed
a fever of approximately 38 degrees C, and Clostridium
butyricum preparations and acetaminophen had been
prescribed at a neighborhood clinic. However, because of
the persistence of diarrhea at a stool frequency of more
than 20 times per day and fever, the patient was referred
and admitted to our hospital for detailed examination.
None of his friends who had eaten the same meal with
him had similar symptoms.
On admission, a fever of 39.1 degrees C and tenderness of the right flank were noted; however, there was
no rebound tenderness or muscle guarding. The white
blood cell count was elevated to 13120/μL, and the serum C-reactive protein level was increased to 11.58 (Table
1). A stool culture obtained on admission revealed no
growth of any significant pathogens. As abdominal ultrasonography (US) revealed thickening of the wall of the
ascending colon, infectious enteritis was diagnosed, and
conservative therapy with fasting and fluid replacement
was undertaken. Although no antimicrobial agent was administered, the fever resolved by day 2 of admission. The
frequency of defecation and the white blood cell count
began to decrease, and the right flank pain began to subside. On hospital day 4, the stool frequency decreased to
approximately 5 times per day, and the right flank pain
resolved completely. However, the patient developed epigastric pain. The plasma levels of pancreatic amylase and
lipase were elevated to 341 IU/L and 660 IU/L, respectively (Table 2). Computed tomography (CT) revealed
mild pancreatic enlargement (Figure 1). Acute pancreatitis was diagnosed, and conservative therapy with fasting
and fluid replacement was continued. On the following
day, the pancreatic enzyme levels peaked. On hospital day
6, oral intake was resumed. On hospital day 7, the patient
passed stools containing fresh blood, and a stool culture
yielded growth of Campylobacter jejuni/coli. Lower gastrointestinal endoscopy performed on hospital day 8 revealed
diffuse aphthae extending from the terminal ileum to the
entire colon (Figure 2). Subsequently, the bloody stools
resolved, and the clinical course was favorable. The patient was discharged on hospital day 12.

γ-GTP
CK
P-AMY
Lipase
CRP
BUN
Cr
Na
K
Cl
Tcho
TG
BS

25 U/L
132 U/L
24 U/L
660 U/L
11.58 mg/dL
10 mg/dL
1.1 mg/dL
133 mmol/L
3.6 mmol/L
97 mmol/L
89 mg/dL
106 mg/dL
118 mg/dL

WBC: White blood cell; Neut: Neutrophil; Lymp: Lymphocyte; Hb:
Hemoglobin; Plt: Platelet; TP: Total protein; Alb: Albumin; T-Bil: Total
bilirubin; D-Bil: Direct bilirubin; AST: Aspartate transaminase; ALT:
Alanine aminotransferase; LD: Lactate dehydrogenase; ALP: Alkaline
phosphatase; γ-GTP: Gamma-glutamyl transpeptidase; CK: Creatinine
phosphokinase; P-AMY: Pancreatic amylase; CRP: C-reactive protein;
BUN: Blood urea nitrogen; Cr: Creatinine; Na: Sodium; K: Potassium; Cl:
Chloride; Tcho: Total cholesterol; TG: Triglyceride; BS: Blood sugar.

Table 2 Hematological examination on hospital day 4
WBC
Neut
Lymp
Hb
Plt
TP
Alb
T-Bil
D-Bil
AST
ALT
LD
ALP

5420/μL
76.0%
14.0%
14.8 g/dL
27.9 × 104/μL
7.0 g/dL
4.1 g/dL
0.52 mg/dL
0.19 mg/dL
24 U/L
16 U/L
231 U/L
186 U/L

γ-GTP
CK
P-AMY
Lipase
CRP
BUN
Cr
Na
K
Cl

28 U/L
83 U/L
341 U/L
438 U/L
4.07 mg/dL
7 mg/dL
0.94 mg/dL
134 mmol/L
4.0 mmol/L
96 mmol/L

WBC: White blood cell; Neut: Neutrophil; Lymp: Lymphocyte; Hb:
Hemoglobin; Plt: Platelet; TP: Total protein; Alb: Albumin; T-Bil: Total
bilirubin; D-Bil: Direct bilirubin; AST: Aspartate transaminase; ALT:
Alanine aminotransferase; LD: Lactate dehydrogenase; ALP: Alkaline
phosphatase; γ-GTP: Gamma-glutamyl transpeptidase; CK: Creatinine
phosphokinase; P-AMY: Pancreatic amylase; CRP: C-reactive protein;
BUN: Blood urea nitrogen; Cr: Creatinine; Na: Sodium; K: Potassium; Cl:
Chloride.

immunodeficiency virus. The bacteria reported to cause
pancreatitis include Mycoplasma, Legionella, and Leptospira species, as well as those causing gastroenteritis, such
as Salmonella typhi, Campylobacter jejuni, Yersinia enterocolitica, and Yersinia pseudotuberculosis[1]. Although the
mechanisms by which bacteria cause pancreatitis remain
unknown, possible mechanisms include the direct spread
of inflammation from adjacent organs, such as the small
intestine, to the pancreas[2]; invasion of the bile duct[1]
and pancreatic duct[3] by bacteria; dissemination through
the blood and lymphatic vessels[1]; and immune responses
of the host to bacterial invasion of the pancreas[2].
In regard to pancreatitis caused by Campylobacter enteritis, the reported age at onset ranges widely, from 9 to

DISCUSSION
Infection is one of the diverse causes of pancreatitis. Viruses that are known to cause pancreatitis include mumps
virus, coxsackievirus, hepatitis B virus, cytomegalovirus,
varicella-zoster virus, herpes simplex virus, and human
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13120/μL
94.0%
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15.8 g/dL
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0.21 mg/dL
22 U/L
13 U/L
229 U/L
222 U/L
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Figure 1 Abdominal computed tomography on hospital day 4 revealed
mild pancreatic enlargement.

88 years, and there is no gender difference. The interval
from the onset of enteritis to the occurrence of pancreatitis ranges from 3 to 7 d. In terms of the severity,
there are many cases of mild pancreatitis. Campylobacter
enteritis has been reported to be both treated and not
treated with antimicrobial agents[2-8]. However, it remains
unclear whether antimicrobial agents are effective for the
treatment of pancreatitis associated with Campylobacter
enteritis.
In the present case, there was no apparent cause of
acute pancreatitis, except for Campylobacter enteritis. The
patient drank socially and was not on any regular medication. No gallstones were detected by US or CT. Additionally, there was no evidence of hypertriglyceridemia.
Thin-slice CT revealed no apparent abnormalities of the
pancreatobiliary junction. Even a single administration
of acetaminophen can cause pancreatitis, but according
to previous case reports, pancreatitis occurs within 24
h of taking the drug[9]. In our case, because pancreatitis
occurred 5 d after the patient had taken acetaminophen,
acetaminophen was unlikely to have been the cause of
the pancreatitis. Moreover, because the levels of antinuclear antibodies and immunoglobulin G4 were within
the normal range, autoimmune pancreatitis was unlikely.
Thus, our patient was diagnosed as having pancreatitis
associated with Campylobacter enteritis. As for the mechanism of the onset of pancreatitis in this patient, invasion of the bile duct by Campylobacter was unlikely because the blood levels of biliary enzymes were normal.
CT revealed no increase in the adipose tissue around
the pancreas, and the inflammatory findings around the
intestine were also mild. These findings made the direct
spread of the inflammation from the intestine to the
pancreas also unlikely. Thus, it is assumed that invasion
of the pancreatic duct by Campylobacter or an immune
response of the host to invasion of the pancreas by
Campylobacter was the mechanism of the onset of pancreatitis in our patient.
We encountered a rare case in which acute pancreatitis occurred during the course of Campylobacter enteritis.
Bacteria that cause gastroenteritis can also be causative
agents of pancreatitis. When upper abdominal pain or
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Figure 2 Lower gastrointestinal endoscopy performed on hospital day 8
revealed aphthae in the terminal ileum (A) and descending colon (B).

increased levels of pancreatic enzymes that are not consistent with the course of gastroenteritis are observed,
concomitant pancreatitis needs to be kept in mind.

COMMENTS
COMMENTS
Case characteristics

The patient was admitted with a 3-d history of right flank pain and watery diarrhea, and on hospital day 4, the symptom of enteritis was improved, but the
patient developed epigastric pain.

Clinical diagnosis

Pancreatitis associated with Campylobacter enteritis was diagnosed.

Differential diagnosis

There was no apparent cause of acute pancreatitis, except for Campylobacter
enteritis, because the patient did not have a history of alcohol abuse or regular
medication, additionally, gallstones, abnormalities of the pancreatobiliary junction, hypertriglyceridemia, and high levels of antinuclear antibodies and immunoglobulin G4 were not detected.

Laboratory diagnosis

On admission, the plasma level of pancreatic amylase was not elevated; however, on hospital day 4, when the patient developed epigastric pain, the plasma
levels of pancreatic amylase and lipase were elevated.

Imaging diagnosis

Lower gastrointestinal endoscopy performed on hospital day 8, which revealed
diffuse aphthae extending from the terminal ileum to the entire colon.

Treatment

We performed conservative therapy with fasting and fluid replacement, no antimicrobial agent was administered for either Campylobacter enteritis or acute
pancreatitis.

Experiences and lessons

When upper abdominal pain or increased levels of pancreatic enzymes that
are not consistent with the course of gastroenteritis are observed, concomitant
pancreatitis needs to be kept in mind.
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This was a rare case in which acute pancreatitis occurred during the course
of Campylobacter enteritis. Infection is one of the diverse causes of pancreatitis. Many viruses and bacteria can cause acute pancreatitis. But pancreatitis
caused by Campylobacter enteritis was rare. So in clinical work, when upper
abdominal pain or increased levels of pancreatic enzymes not consistent with
the course of gastroenteritis are observed, concomitant pancreatitis needs to
be considered in mind.
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PANCREATIC DISEASES
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Core tip: Acute pancreatitis in pregnancy is infrequent
and, if poorly managed, it can increase maternal and
fetal mortality. There have been a few case reports
published about acute idiopathic pancreatitis in pregnancy thus far. Here, we report a case of a patient that
th
presented with epigastric pain at her 35 wk of gestation and was consequently diagnosed with acute idiopathic pancreatitis. The patient successfully recovered
after conservative treatment and did not experience
any complications. This case emphasizes the importance of early diagnostic studies and proper therapeutic
management to help reduce maternal mortality and fetal loss associated with acute pancreatitis during pregnancy.
Original sources: Kim JY, Jung SH, Choi HW, Song DJ, Jeong
CY, Lee DH, Whang IS. Acute idiopathic pancreatitis in pregnancy:
A case study. World J Gastroenterol 2014; 20(43): 16364-16367
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i43/16364.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i43.16364

Abstract
Acute pancreatitis during pregnancy is a rare event,
and can be associated with high maternal mortality and
fetal loss. Gallstone disease is thought to be the most
common causative factor of acute pancreatitis, but,
in many cases, the cause remains unclear. We report
a case of a 36-year-old woman at 35 wk of gestation,
who presented with severe pain confined to the upper
abdomen and radiating to the back. The patient was
diagnosed with acute idiopathic pancreatitis, which was
managed conservatively; she recovered within several
days and then delivered a healthy baby. Therefore
it is important to consider acute pancreatitis when a
pregnant woman presents with upper abdominal pain,
nausea and vomiting in order to improve fetal and maternal outcomes for patients with acute pancreatitis.

INTRODUCTION
Acute pancreatitis in pregnancy occurs infrequently and
has a reported incidence of approximately 1 in 1000 to 3
in 10000 births[1,2]. Recently, Zhang et al[3] reported the incidence of pregnancy-associated acute pancreatitis to be
22.7%. The most frequent etiology of acute pancreatitis
in pregnancy is biliary (caused by gallstones or sludge),
and other causes are hyperlipidemia or alcohol abuse.
Characterized by acute symptom onset, many complications and high mortality, it is difficult to diagnose and
treat. Therefore, this condition is often misdiagnosed
and treatment can be delayed, which threatens the health
of both mothers and babies. In past decades, a high
perinatal mortality rate of up to 50% secondary to acute
pancreatitis resulted from neonatal deaths after preterm

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Acute pancreatitis; Pregnancy; Pancreatitis
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delivery. However, recent advances of diagnostic testing
technology, including imaging (e.g., abdominal ultrasound,
endoscopic ultrasound) and neonatal intensive care, have
enabled early diagnosis and management and play an important role in improving the prognosis of mother and
premature infant survival. Herein we describe a case of
acute idiopathic pancreatitis in late pregnancy and discuss
its etiology and diagnosis.

Table 1 Laboratory data

WBC ( 4 × 103/μL-10 × 103/μL)
Neutrophils (40%-74%)
Lymphocytes (19%-48%)
Eosinophils (0%-7%)
RBC (4.2 × 106/μL-5.4 × 106/μL)
Hb (12-16 g/dL)
Hct (37%-47%)
Plt (130 × 103/μL-400 × 103/μL)
CRP (0-0.5 mg/dL)
Amylase (30-110 U/L)
Lipase (13-60 U/L)
FBS (74-100 mg/dL)
T.P/Alb (6-8/3.3-5.3 g/dL)
AST/ALT (0-40/0-40 IU/L)
ALP/r-GTP (39-117 IU/L, 0-58 IU/L)
T.B/D.B (0.2-1.2/0-0.6 mg/dL)
BUN/Cr (5-25/0.5-1.4 mg/dL)
Cholesterol (150-250 mg/dL)
Triglyceride (44-166 mg/dL)
HDL cholesterol (40-68 mg/dL)
LDL cholesterol (0-130 mg/dL)
LDH (250-520 IU/L)
Total Calcium (8.2-10.8 mg/dL)

CASE REPORT
A previously healthy 36-year-old multiparous woman
(gravida 4, para 2) was admitted at 35 wk of gestation
with severe pain localized to the upper abdomen and
radiating to the back. The pain was steady, lasted for 2 h
and was relieved by lying down. She had no relevant past
medical history or family history of autoimmune disease.
On regular examination, she and her fetus had been in
good health until the onset of symptoms. Vital monitoring at admission showed a pulse rate of 75/min, blood
pressure of 100/60 mmHg, body temperature of 37.0 ℃
and a respiratory rate of 20/min. Physical examination
revealed slightly decreased bowel sounds, epigastric tenderness and a gravid uterus. Fetal heart tones were 140/
min.
Initial laboratory testing showed a white blood cell
count of 8620/μL, a hemoglobin level of 11.9 g/dL, a
hematocrit count of 34.2%, a red blood cell count of 3.52
million cells/μL and C-reactive protein of 0.3 mg/dL.
There was no hemoconcentration on admission and the
hematocrit count decreased to 28.1% after intravenous
fluids were administered. Initial serum amylase level was
502 IU/L and lipase level was 539 IU/L. On hospital
day 4, the level of amylase decreased to 96 IU/L and the
lipase level decreased to 178 IU/L (Table 1). Abdominal
ultrasound revealed that the anterior-posterior (AP) diameter of the visible body portion of the pancreas was
in the upper normal range (about 18.2 mm) and slit-like
fluid collection, which can develop with pancreatitis, was
seen in the perisplenic area. No definite evidence of intra- or extra-hepatic duct dilatation was present and the
gallbladder was unremarkable (Figure 1). The patient was
finally diagnosed with acute idiopathic pancreatitis according to laboratory and abdominal ultrasound results
and there was no evidence of other causes of acute pancreatitis. This case was determined to be mild acute pancreatitis based on the Ranson criteria and a bedside index
of severity in acute pancreatitis (BISAP) score of 0.
The patient was managed with intravenous fluids, analgesics and by nil per oral. We monitored the fetus using
the non-stress test based on amniotic fluid volume. The
test results for the fetus were satisfactory for gestational
age. The mother improved with this supportive treatment within two days and started a soft diet without any
symptoms. Serum amylase and lipase levels dropped to
96 IU/L and 178 IU/L, respectively, on the 4th hospital
day. The patient was discharged on the 4th hospital day in
good health.
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HD#1

HD#4

8620
81.8
11.6
0.3
3.52
12
34.2
119
0.3
502
539
87
6.3/3.6
21/11
91/8
0.3/0.1
8.5/0.5
268
108
73
117
342
7.7

7450
80.9
11.6
0.7
2.87
10.0
28.1
103
96
178
74
5.0/3.0
15/7
81/8
0.3/0.1
4.8/0.43
214

HD: hospital day; WBC: White blood cells; RBC: Red blood cells; Hb:
Hemoglobin; Hct: Hematocrit; Plt: Platelet; CRP: C-reactive protein; FBS:
Fasting blood sugar; T.P.: Total protein; Alb: Albumin; AST: Aspartate
transaminase; ALT: Alanine aminotransferase; ALP: Alkaline phosphatase;
γ-GTP: Gamma-glutamyl transpeptidase; T.B.: Total bilirubin; D.B.: Direct
bilirubin; BUN: Blood urea nitrogen; Cr: Creatinine; HDL: High density
lipoprotein; LDL: Low density lipoprotein; LDH: Lactate dehydrogenase.

The patient was followed for 10 d after discharge
and was determined to be in good health. She delivered
a viable female infant by normal spontaneous vaginal
delivery at 39 wk + 5 d of pregnancy. The newborn had
good Apgar scores of 8 in the first minute and 9 in the
5th minute and the baby’s birth weight was 3.135 kg (range
50th to 75th percentile). The newborn’s physical examination and clinical findings were normal. The patient has
maintained her health and had not experienced a recurrence of acute pancreatitis when assessed at 10 d after
discharge and 15 d postpartum.

DISCUSSION
In South Korea, five cases of acute pancreatitis during
pregnancy have been reported since 2005. The precipitating factors included 4 cases of hypertriglyceridemia and
1 case of alcohol-induced pancreatitis; however, there
have been no case reports of acute idiopathic pancreatitis during pregnancy in South Korea. The etiological
associations of acute pancreatitis during pregnancy are
similar to those in the general population. Acute pancreatitis in pregnancy is most often associated with gallstone
disease or hypertriglyceridemia[1]. Several cases of acute
idiopathic pancreatitis in pregnancy have been reported
worldwide[4-6]. Geng et al[7] reported that 38.9% of cases
of acute pancreatitis in pregnancy were caused by biliary
tract diseases, 27.8% were due to hypertriglyceridemia,
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Figure 1 Abdominal ultrasound of the patient. A: Anterior-posterior diameter of the visible body portion of the pancreas is in the upper normal range (about 18.2
mm); B: slit-like fluid collection (arrow) in the perisplenic area was consistent with acute pancreatitis; C: A normal gallbladder and no evidence of intra- or extrahepatic
duct dilatation were noted.

and 11.1% were idiopathic.
The relationship between acute pancreatitis and pregnancy remains unclear. Pregnancy does not primarily
predispose pregnant woman to pancreatitis, but it does increase the risk of cholelithiasis and biliary sludge formation. Gallstones are the most common etiological factor
and thought to be responsible for about 70% of cases of
acute pancreatitis in pregnancy. Theoretical explanations
for the association between pregnancy and biliary tract
diseases include an increased bile acid pool size, percentage of cholic acid, cholesterol secretion and decreased
enterohepatic circulation. Moreover, progesterone in
pregnancy provokes gallbladder volume increase and slow
emptying, induces bile stasis in the duodenum and then
increases reflux[1]. Estrogens increase cholesterol secretion and minimally alter gallbladder function. Also, in the
third trimester, an enlarged uterus and increased intraabdominal pressure on the biliary duct bring about acute
pancreatitis more frequent[8].
Hyperlipidemia is the second most common causative
factor of acute pancreatitis, and pregnancy increases
the level of serum cholesterol, causes biliary stasis and
induces gallstone formation. Hypertriglyceridemia may
also directly cause acute pancreatitis. Plasma triglycerides
increase to 2-4 times in pregnancy, principally in the third
trimester, due to increased triglyceride-rich lipoprotein
production and decreased lipoprotein lipase activity[9,10].
In women with abnormal lipoprotein metabolism, this
can lead to severe hypertriglyceridemia precipitating
pancreatitis. More than 1000 mg/dL of serum triglyceride level is an identifiable risk factor and reduction of
triglyceride levels to well below 1000 mg/dL effectively
prevents further episodes of pancreatitis[11,12]. In this case,
the initial serum triglyceride level was 108 mg/dL; therefore, the patient was not considered to have hypertriglyceridemia-induced acute pancreatitis.
Other etiological factors for acute pancreatitis include
alcohol abuse, diabetes mellitus, and, rarely, hyperparathyroidism, connective tissue diseases, abdominal surgery, infections or iatrogenic sources such as diuretics, antibiotics
and antihypertensive drugs.
Laboratory tests are essential for diagnosing acute
pancreatitis and the tests can include serum amylase, lipase, complete blood count, serum triglycerides, calcium
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and liver function tests. An elevated serum amylase level
has a diagnostic sensitivity of 81% and adding serum lipase increases this sensitivity to 94%[11].
Abdominal ultrasound is an ideal imaging technique
for diagnosing acute pancreatitis in pregnancy because it
has no associated radiation risk and is useful for detecting dilated pancreatic ducts and pseudocysts[13]. However,
it is difficult to diagnose acute pancreatitis in pregnancy
by ultrasound because an enlarged uterus and combined
ileus make a pancreas shadow invisible. Recently, additional useful imaging tools have been developed to detect
acute pancreatitis in pregnancy. Abdominal ultrasound,
computed tomography (CT), endoscopic ultrasound and
magnetic resonance cholangiopancreatography (MRCP)
are available for diagnosing a biliary etiology for acute
pancreatitis. The usefulness of CT is substantially restricted in pregnancy because of the potential radiation
exposure to the fetus.
Conservative therapy for acute pancreatitis, which
includes gastric decompression, antispasmodic drugs, and
antibiotics, is the first choice therapy, and the efficacy of
surgical treatment remains controversial. However, surgical treatment could be considered under circumstances
such as pancreatic enlargement, necrosis and gastroin
testinal perforation. In case of moderate to severe acute
pancreatitis that does not improve after 2-3 d of conservative management, endoscopic retrograde cholangiopancreatography (ERCP) or MRCP should be used to search
for a causative factor. MRCP is associated with lower
radiation exposure risks for the mother and fetus compared with other methods. However, MRCP can be used
only for diagnosis and not for treatment. The role of
therapeutic ERCP with sphincterotomy in the management of pregnant patients with acute pancreatitis without
common bile duct stones continues to be controversial[14].
In a few cases, non-radiation ERCP was used during
pregnancy and had good therapeutic effects[15]. Overall,
a multi-disciplinary approach that includes obstetricians,
surgeons and gastroenterologists is a key aspect of severe
acute pancreatitis management[16].
When a pregnant woman presents with upper abdominal pain, acute pancreatitis as well as acute gastritis,
peptic ulcer disease and acute cholecystitis should be considered and the serum amylase and lipase levels should
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postpartum. This is an interesting study and would provide useful information
once the following points have been completely addressed.

be assessed in addition to using diagnostic imaging tools.
In the past, pancreatitis during pregnancy was associated with a 20%-50% maternal death rate and fetal loss.
However, recent studies have shown that there is a less
than 5% mortality rate due to earlier diagnosis and better treatment options and advances in neonatal intensive
care[13]. Although the diagnostic criteria and clinical scales
for acute pancreatitis are not specific for pregnant patients, the Ranson criteria and BISAP score can be used
to evaluate the severity of and to treat acute pancreatitis
during pregnancy.
In conclusion, acute pancreatitis in pregnancy is an infrequent condition that can result from unknown origins,
as identified in this case. Because delayed diagnosis and
treatment can allow for a greater prevalence of shock and
sepsis in both the pregnant woman and the fetus, early
diagnosis and classification of severity of acute pancreatitis at presentation are an essential step for successful
management in patients suffering from acute abdominal
pain during pregnancy.
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PANCREATIC DISEASES

Acute pancreatitis associated with herpes zoster: Case
report and literature review
Zhen Wang, Jun Ye, Yue-Hua Han
This case highlights that, though rare, acute pancreatitis
should be considered in VZV patients who complain of
abdominal pain, especially in the epigastric area. Early
detection and proper treatment are needed to prevent
the condition from deteriorating further and to minimize
mortality.
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pancreatitis; Immunocompetent adult
Core tip: Acute pancreatitis associated with varicellazoster viral infection is extremely rare. This report presents the case of a 44-year-old woman who developed
acute pancreatitis after the onset of herpes zoster. This
is the first case report of acute pancreatitis associated
with herpes zoster in an immunocompetent adult.
Original sources: Wang Z, Ye J, Han YH. Acute pancreatitis
associated with herpes zoster: Case report and literature review.
World J Gastroenterol 2014; 20(47): 18053-18056 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i47/18053.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i47.18053

Abstract
Varicella-zoster virus (VZV) is a type of herpes virus
known to cause varicella, mainly in young children, and
herpes zoster in adults. Although generally non-lethal,
VZV infection can be associated with serious complications, particularly in adults. Acute pancreatitis caused
by VZV infection is a rare event, with reports primarily
concerning immunocompromised individuals. Here we
report a 44-year-old immunocompetent female who
developed acute pancreatitis associated with VZV infection. The patient presented with vomiting and persistent
pain in the upper quadrant less than one week after
diagnosis and treatment for a herpes zoster-related
rash with stabbing pain on the abdomen and dorsal
right trunk side. A diagnosis of acute pancreatitis was
confirmed based on abdominal pain, elevated levels of
urine and serum amylase, and findings of peri-pancreatic exudation and effusions by computed tomography
and magnetic resonance cholangiopancreatography.

WCCR|www.wjgnet.com

INTRODUCTION
Decades after a primary infection, latent varicella-zoster
virus (VZV) in the dorsal root ganglia of the sensory
nerves[1] can reactivate and spread unilaterally along a
dermatome to cause herpes zoster. Diagnosis is usually
based on the characteristic varicella rash, which is vesicular, covers a single dermatome, and lasts for three to
five days[2]. The most frequent site of reactivation is the
ophthalmic division of the trigeminal nerve, which can
involve the eyes and the thoracic nerves[2,3]. Without a
typical rash, herpes zoster can also be confirmed by a virology laboratory or by testing for serum immunoglobu-
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Figure 1 Presentation of characteristic rash. Image showing the rash, which
had begun to scab, on the patient’s right thoracodorsal area.

Figure 3 Contrast-enhanced computed tomography. Image showing the
swelling of the pancreas with peri-pancreatic exudation and liquid collection
(arrows). Grade E acute pancreatitis was diagnosed based on the computed
tomography severity index.

her in the night. Over the ensuing 48 h, she vomited approximately 400 mL of gastric content, with no fever or
diarrhea present. At this time, the patient was admitted
to the emergency department of our hospital. She had
no significant past medical history, and denied any alcohol, drug or smoke consumption.
On admission, physical examination showed a pulse
rate of 107 beat/min, blood pressure of 113/71 mmHg,
body temperature of 36.9 ℃, and a respiration rate of
19 breaths/min. Pulse oximetry showed a normal (97%)
O2 saturation. Moderate tenderness in the upper abdomen was observed with no rebound tenderness, a rectal
examination was normal, and heart and chest auscultation did not reveal any findings. No jaundice was seen
in the skin and sclera. A sheet-like rash was noted in the
right thoracodorsal area (Figure 1). Laboratory analysis
of blood tests showed elevations of many proteins (Table
1). Magnetic resonance cholangiopancreatography revealed peri-pancreatic exudation and a punctiform low
signal intensity in the gallbladder (Figure 2), which was
identified as a small cholecystic polyp after additional
ultrasound examination. Abdominal contrast-enhanced
computed tomography (CT) showed acute pancreatitis
(American Roentgen Ray Society severity index of 6[5],
Balthazar stage E[6]) with swelling of the pancreas, peripancreatic exudation and liquid collection (Figure 3).
The combined results indicated moderately severe acute
pancreatitis according to the revised Atlanta classification[7] and a Ranson score of 4[8]. The decreased serum
calcium concentration and elevated blood glucose also
indicated significant impairment of the pancreas with a
poor prognosis.
The patient was fasted upon admission and received
passive gastric decompression along with mask oxygen
inhalation, fluid resuscitation, and total parenteral nutrition. She was administered octreotide (0.05 mg/h, iv),
lansoprazole (30 mg b.i.d.), antibiotics (imipenem and
cilastatin sodium, 0.5 g q8h, iv), an analgesic (dezocine)
as occasion required, and a subcutaneous insulin injection for hyperglycemia. Vomiting ceased on the first day

Figure 2 Magnetic resonance cholangiopancreatography. Image showing a punctiform low signal intensity in the gallbladder (arrowhead) and peripancreatic exudation (arrows).

lins M and A against VZV and the fluorescent antibody
to membrane antigen test[2,4]. The most common complication is secondary bacterial infection, followed by other
serious complications including pneumonia, encephalitis,
myelitis, retinitis, hemiparesis, hepatitis and disseminated
intravascular coagulopathy[4], which are more common
in immunocompromised patients, such as transplant
recipients and patients with acquired immune deficiency
syndrome (AIDS). The occurrence of acute pancreatitis
in association with VZV infection is very rare and has
only been reported in immunocompromised individuals
or children. Here, we present the first reported case of
acute pancreatitis associated with VZV infection in an
immunocompetent adult.

CASE REPORT
A 44-year-old woman experienced a pectoral and dorsal
rash with persistent moderate stabbing pain on her right
trunk. She was diagnosed with herpes zoster at a local
hospital and treated with topical anti-viral drugs, which
alleviated the pain. Five days later, the pain became
worse after eating a regular meal, appearing in the epigastric area as well as the original location, and accompanied by vomiting. The pain was dull and severe, waking
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first report of acute pancreatitis in an immunocompetent
adult without comorbidity. Although the mechanism of
pancreatitis with herpes zoster is still unknown, VZV may
remain latent in posterior sensory nerve roots that contain
fibers from both skin and abdominal viscera, including the
pancreas[23]. VZV might injure the pancreatic acinar cell
membrane, leading to the leakage of intracellular enzymes,
or the cytopathic effect may be mediated through the patient’s immune response.
In the present case, the patient’s pain initially began
as a constant, stabbing pain at the site of the rash on
the abdomen. Although the location and the quality of
the pain changed several days later, it could have easily been attributed to neuralgia caused by herpes zoster
and ignored by mistake. The severity of the nausea and
vomiting prompted the patient to seek additional treatment. At this time, the diagnosis of acute pancreatitis
was not difficult to confirm, based on serum amylase
elevation and CT imaging. Although the etiology is not
evident, the influence of VZV on the pancreas gained
attention, as common contributors, such as cholelithiasis,
alcoholism, common infection and immune deficiency,
were excluded. However, the management of viral acute
pancreatitis is comparable to acute pancreatitis caused
by other etiologies, involving supportive treatment with
electrocardiograph monitoring, fluid resuscitation, pain
control, and fasting with temporary enteral or total parenteral nutrition.
In conclusion, although rare, this case highlights the
need to consider acute pancreatitis as a differential diagnosis for immunocompetent patients with herpes zoster,
particularly when the location and quality of the pain
changes during the course of the disease. Early detection
and proper treatment is needed when acute pancreatitis
is suspected.

Table 1 Laboratory findings of the patient
Testing items

Results

Reference range

WBC, count/mL
HCT, %
serum amylase, IU/L
urine amylase, IU/L
CRP, mg/L
c(Ca2+), mmol/L
Alb, g/L
LDH, U/L
FBG, mmol/L
HbA1C, %
ESR, mm/h
HIV
HBsAg
HCVAb

12800
43.20
456
10999
214.7
1.63
34.9
539
14.73
6.20
46
(-)
(-)
(-)

4000-10000
33.5-45.0
20-80
42-321
< 10
2.08-2.60
35.0-52.0
140-271
3.89-6.11
4.3-6.3
< 20
(-)
(-)
(-)

Alb: Serum albumin; c(Ca2+): Serum calcium concentration; CRP: C-reactive
protein; ESR: Erythrocyte sedimentation rate; FBG: Fasting blood glucose;
HbA1C: Glycosylated hemoglobin; HCT: Hematocrit; HBsAg: Hepatitis B
surface antigen; HCVAb: Hepatitis C virus antibody; HIV: Human immunodeficiency virus; LDH: Lactic dehydrogenase; WBC: White blood cell.

of admission, abdominal pain gradually improved, and
the rash progressively regressed. The herpes zoster rash
was determined by a dermatologist to be in the recovering phase and locally treated with acyclovir ointment.
The patient began enteral nutrition on the tenth day after
amylase levels decreased to normal and C-reactive protein levels had decreased noticeably. She was permitted a
fluid diet after 20 d, and discharged 27 d after admission
with normal serum chemistry work-up results. The patient remained well during the one-month follow-up.

DISCUSSION
Acute pancreatitis is an inflammatory disease of the pancreas that may also involve peri-pancreatic tissues. The
most common causes of acute pancreatitis in adults are
common bile duct stones and alcohol abuse, accounting
for 38% and 36% respectively, though other etiologies
include toxins, drugs, surgery, and metabolic or autoimmune conditions, as well as infections (from bacteria,
mycoplasma, virus and parasites)[9]. The most common
symptom of acute pancreatitis is acute abdominal pain,
especially in the epigastrium, as well as gastrointestinal
symptoms such as nausea and vomiting. Imaging results
and increased concentrations of serum and urine amylase
(exceeding three times the normal upper limit) and lipase
can be used to directly diagnose 81%-95% of patients[10].
Of the few cases of herpes zoster-associated acute
pancreatitis that have been reported, most involve immunocompromised individuals, such as those in intensive care[11],
AIDS patients[12], or receiving long-term immunosuppression, such as recipients of stem cell[13-15], renal[16,17] or liver[18]
transplants. Three studies reported acute pancreatitis associated with VZV in children with chickenpox[19-21] and
one study reported an elderly patient with herpes zoster
suffering from systemic complications including pancreatitis and encephalitis[22]. The case presented here is the

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

A 44-year-old woman presented with persistent pain in the upper quadrant and
vomiting less than one week after the onset of a rash with stabbing pain, characteristic of varicella, on the abdomen and dorsal right trunk.

Clinical diagnosis

Abdominal pain, elevated level of urine and serum amylase concentration, computed tomography findings of peri-pancreatic exudation and effusions.

Differential diagnosis

Common etiologies for acute pancreatitis were excluded based on the absence
of alcohol, drug or smoke consumption. Computed tomography and magnetic
resonance cholangiopancreatography (MRCP) showed no evidence of gallstones or pancreatic tumor.Laboratory findings did not indicate hypercalcemia
or hyperlipidemia.

Laboratory diagnosis

Serum amylase, 456 IU/L; urine amylase, 10999 IU/L; C-reactive protein, 214.7
mg/L; calcium concentration, 1.63 mmol/L; lactic dehydrogenase, 539 U/L.

Imaging diagnosis

MRCP and contrast-enhanced CT showed acute pancreatitis with swelling of
the pancreas, peri-pancreatic exudation and liquid collection.

Treatment

The viral acute pancreatitis was managed with supportive treatment, including
electrocardiograph monitoring, fluid resuscitation, pain control, and fasting with
temporary enteral nutrition. The patient also received octreotide, lansoprazole,
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antibiotics, and an analgesic for the herpes zoster, and a subcutaneous insulin
injection for hyperglycemia.

10

Related reports

11

Reports of acute pancreatitis associated with varicella-zoster virus (VZV) are
rare, with only three previous studies involving children with chickenpox, and
one study reported involving an elderly patient suffering from systemic herpes
zoster-related complications including pancreatitis and encephalitis.

12

Term explanation

Herpes zoster refers to the reactivation of a latent VZV.

Experiences and lessons

This literature review highlights the need to consider acute pancreatitis in the
differential diagnosis when the location and quality of a patient’s pain changes
during the course of varicella disease.

13

Peer review

This interesting case is the first report of acute pancreatitis associated with
VZV infection in an immunocompetent adult. The authors describe the clinical
features, physical examination, laboratory findings, and MRCP and CT imaging
in this case. Although the etiology of viral acute pancreatitis is unknown, suspected cases should be confirmed and treated as early as possible.
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INTRODUCTION
Drug-induced pancreatitis has historically been considered a relatively uncommon cause of acute pancreatitis,
accounting for 1.4%-2% of all cases[1,2]. However, recent
studies indicate that the diagnosis of drug-induced pancreatitis may be underestimated[3,4]. Among the many
drugs that have been associated with pancreatitis, lipidlowering agents-in particular, statins-have been increasingly reported as a cause of acute pancreatitis[5]. More
recently, a large population based case control study and
meta-analysis have called into question the prevailing
consensus regarding the role of statins in the development of acute pancreatitis. This apparent dichotomy in
the literature warrants that we re-examine what is known
about the role of statins in acute pancreatitis. We present
a case of a 58-year-old male incidentally found to have
acute pancreatitis in the setting of background statin
therapy.

Abstract
Statin induced pancreatitis has historically been considered a diagnosis of exclusion, with literature references
typically in the form of case reports and observational
studies. Recently, larger studies have challenged the
correlations made by earlier case reports, and instead
demonstrate a mild protective effect in statin users. We
present a case report of likely statin induced pancreatitis in a 58-year-old male (which we have attributed to
drug-drug interaction with resulting inhibition of hepatic
cytochrome P450 enzymes) and have reviewed the apparent dichotomy in the available literature.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

A 58-year-old Caucasian male with a past medical history of traumatic brain injury at the age of five with a
history of complex partial seizures and renal cell cancer
status post right partial nephrectomy presented with
syncope. His initial complete blood count (CBC) and
electrolyte panel were normal. Head computer tomography (CT) was negative for any intracranial processes.
The patient was subsequently managed for vaso-vagal
syncope secondary to severe coughing spells. On the day
of planned discharge the patient complained of vague
pain in his right upper quadrant and epigastrium that had
been progressively worsening for the past month. Physi-

Key words: Statin; Pancreatitis; CYP450; Inflammation;
Toxic
Core tip: Statins may reduce the risk of developing an
acute episode of pancreatitis through anti-inflammatory
perturbation of the systemic inflammatory response
pathway. However, it appears that these drugs may
also carry a concomitant long-term risk of pancreatitis
through a buildup of toxic metabolite/s.
Original sources: Etienne D, Reda Y. Statins and their role in
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creatitis remains ill defined in the literature, an immunemediated inflammatory response, direct cellular toxicity
and metabolic effect have all been postulated as possible
culprits[8]. Three case reports have identified drug-drug interaction as the most likely precipitant. Wong et al[9] documented a case of multiple organ toxicity, including acute
pancreatitis, which was due to the interaction between
lovastatin and erythromycin. Likewise, Abdul-Gaffar and
El-Sombaty reported a case of acute pancreatitis with
rhabdomyolysis due to the interaction between lovastatin
and gemfibrozil[10]. Acute pancreatitis was also reported
in the context of interaction between simvastatin and fenofibrate[11]. Interestingly, with regards to combined simvastatin and fenofibrate therapy, Stefanutti et al[12] reported
no serious adverse effects in 45 patients using this doubledrug regimen over a 12 mo period. The above data and
previously reported cases of statin-induced pancreatitis
during the last 2 decades are reported in Table 1.
These cases are predicated on the inhibitory effect
of these drugs on the oxidative metabolism of statins via
the hepatic cytochrome P450 enzymes, in particular CYP3A4[13]. This is the mechanism that we have postulated
in the case above. Venlafaxine is metabolized predominantly by CYP3A4 and was likely the reason that Simvastatin, which was being used for years, had precipitated an
episode of acute pancreatitis. Interestingly, fibrates have
also been found to inhibit the glucuronidation and nonCYP3A-mediated oxidation of statins[14]. It is important
to note that in the case presented above, other more
common causes of acute pancreatitis such as alcohol,
mechanical ampullary obstruction via gallstones, hypercalcemia, hypertriglyceridemia, post-endoscopic retrograde
cholangiopancreatography (ERCP) and trauma were
initially ruled by history, laboratory tests and gallbladder
ultrasound. CT of the abdomen also excluded congenital
pancreatic anomaly-which is rather unlikely to have primary occurrence in the 6th decade of life. Initial workup
for other less common causes such as autoimmune (IgG4
related) pancreatitis, vasculitis from systemic lupus erythematosis and polyarteritis nodosa was negative.
As an aside, it is noted that the patient above had
right partial nephrectomy secondary to a history of renal
cell carcinoma. While this has been shown to alter the
pharmacokinetics (e.g., decrease in renal metabolism/excretion of drugs) in patients with resultant chronic kidney
disease, the above patient did not have evidence of renal
impairment and thus this condition was not expected to
significantly impact renal drug metabolism[15,16].
Singh and Loke have postulated that there exists differences in the safety profiles of the various statins that
may correlate with the degree to which they inhibit cytochrome P450 CYPA4 as well as the degree of their lipophilicity[17]. A subsequent meta-analysis demonstrating a
lower incidence of adverse drug reactions with pravastatin (which is the only statin not metabolized by CYP3A4) versus with atorvastatin (which inhibits CYP3A4)
gives credence to this idea[18]. Miltiadous et al[19] have also
documented a case in which acute pancreatitis may have
been caused by the interaction between atorvastatin and

Figure 1 Cross-sectional view of computer tomography abdomen with
contrast showing pancreatitis of the body and tail.

cal exam revealed a negative Murphy’s sign and labs and
imaging were ordered. The ultrasound was negative for
gallstone disease, pericholecystic fluid and pericholecystic thickening. Liver function tests (LFTs), white blood
cell count, serum creatinine and calcium levels were also
within normal limits. Interestingly, lipase and amylase
levels were noted to be elevated at 702 units/L (normal
values 28-350 units/L) and 417 units/L (normal values
27-117 units/L), respectively. Triglyceride levels were
found to be 317 mg/dL, which would unlikely account
for an episode of acute pancreatitis (hypertriglyceridemia
is typically considered a risk for pancreatitis when levels
are > 1000 mg/dL)[6]. In addition, the patient denied any
history of alcohol use. He did not have any travel outside
of the United States. CT of the abdomen was performed
and found to be consistent with an acute episode of pancreatitis without evidence of structural anomaly (Figure
1). After extensive review of his history and the relevant
literature, we found that the patient was on three medications [valproic acid (class 1A), omeprazole (class 1B)
and simvastatin (class 1A)] that could potentially cause
pancreatitis[5]. In this patient’s case, venlafaxine (a potent
inhibitor of neuronal serotonin and norepinephrine
reuptake and weak inhibitor of dopamine reuptake) was
started six weeks prior and is extensively metabolized by
the same hepatic enzyme (CYP3A4) as simvastatin-which
he had been taking for more than 10 years. Omeprazole
is extensively metabolized by CYP2C19 with only minor
contributions from CYP3A4 while valproic acid is not
metabolized by CYP3A4. We accordingly held his simvastatin with subsequent decline in lipase levels and resolution of symptoms in the next 24-48 h.
Notably, the standardized Naranjo Adverse Drug Reaction Probability Scale was used to assess the strength
of the suspected link between acute pancreatitis and
the above-mentioned drugs (venlafaxine, simvastatin,
omeprazole and valproic acid) in this patient. In each
case, we deduced the probability to be possible for an adverse drug reaction causing acute pancreatitis[7].

DISCUSSION
Although the mechanism of action of statin induced pan-
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Table 1 Previously reported cases of statin-induced pancreatitis
Ref.

Patient (age, yr/gender)

Abdul-Ghaffar et al[10]
Wong et al[9]
Belaïche et al[22]
Tysk et al[13]
McDonald et al[11]
Miltiadous et al[19]
Anagnostopoulos et al[20]
Singh et al[23]
Antonopoulos et al[41]
Tsigreliset al[25]
Chintanaboinaet al[21]
Current report

55/Female
73/Male
63/Male
36/Male
70/Male
60/Male
56/Male
77/Female
58/Male
50/Female
67/Female
58/Male

Associated drug/s

Outcome
Complete recovery
Complete recovery
Complete recovery
Complete recovery
Fatal
Not available
Complete recovery
Complete recovery
Complete recovery
Complete recovery
Complete Recovery
Complete Recovery

was not found to be a major susceptibility factor[17]. It
also appears that the majority of cases of statin-induced
pancreatitis usually follow a relatively mild course with
only a few severe or fatal cases reported[17,25]. This mirrors
the natural history of other documented cases of druginduced pancreatitis[1].
However, as noted above, lack of consensus regarding
the precise causal link between statin use and the development of acute pancreatitis still exists. With regards to
pathophysiology, acute pancreatitis involves local pancreatic inflammation as well as activation of the systemic inflammatory response system (SIRS)[26]. The latter system
is characterized by the activation of multiple cellular processes and humoral cascades which supports the notion
that acute pancreatitis results from an imbalance of proinflammatory and anti-inflammatory cytokines[27]. Thus,
any targeted- intervention should, in theory, be capable
of attenuating several arms of the inflammatory cascade.
Statins have a diverse range of potent anti-inflammatory
properties which are believed to modify the pathogenesis
of acute pancreatitis. To this end, Almog et al[27] have proposed the following possible effects of statins as it relates
to the inflammatory cascade: (1) statins could disrupt ligand receptor interaction step thereby hindering the SIRS
cascade; (2) statins could blunt the acute-phase response
and its immediate consequences; (3) statins could exert a
protective effect on the elegant sequence of endothelial
activation, dysfunction; and (4) apoptosis statins may also
help create a favorable balance between constitutive nitric
oxide synthase and inducible nitric oxide synthase so that
maintenance of hemodynamic stability is favored[28-32].
In addition to the above theoretical benefits, Choi et
al[33] have demonstrated an increase in Heat Shock Protein (HSP) 60 (HSPs are responsible for maintaining cellular homeostasis and help cells survive stress conditions
by repairing damaged proteins)and decrease in the release
of inflammatory mediators (e.g., IL-1beta, TNF-alpha and
IL-6) when statins were used in rats with cholecystokininoctapeptide (CCK)-induced pancreatitis. Subsequent
animal studies have also demonstrated benefit of statin
therapy in acute via reduction of IL-10 levels and myeloperoxidase activity[28]. Thus, these studies may indicate an
anti-inflammatory role-via the modulation of various pro

salicylates, however no possible mechanism of action has
been put forward.
Understandably, reintroduction of the likely offending drug following the resolution of symptoms has been
largely unfeasible due to the risk of recurrence. As such,
their remains a dearth of concrete experimental evidence
regarding the precise mechanism of action for the reported cases of statin-induced pancreatitis. Interestingly,
the majority of documented instances in which statins
have been reintroduced, demonstrate reproducibility of
acute pancreatitis and/or symptoms consistent with this
diagnosis[8,13,19-21]. However, these findings have not been
universal as Belaiche and colleagues have documented a
patient who tolerated pravastatin prior to and following an
episode of atorvastatin-induced pancreatitis[22]. Furthermore, the latency period from initiation of treatment with
a statin to onset of pancreatitis also varies between different statins, ranging from one day to several months[13].
Thus, there is lack of consensus in the literature regarding
whether statins exert a class effect or carry distinct and
individual risk profiles[13,22,23]. Observations from Singh et
al[17] however suggest that statin induced pancreatitis rarely
occurs early and most commonly occurs months to years
after statins have been started. As one would expect, this
predilection for later onset favors the buildup of toxic
metabolite as an etiologic factor. A more recent cross-sectional study also found that statin use was more frequent
among patients with idiopathic acute pancreatitis than in
patients with other known etiologies of acute pancreatitis
(e.g., alcohol and gallstone-induced). The inherent positive
correlation does not however prove causality as it is noted
that statin users were more likely to suffer from diabetes,
obesity and dyslipidemia-which are all risk factors for
acute pancreatitis[24].
A systematic review of observational studies and
case reports yielded interesting results as statin-induced
pancreatitis was found to have no correlation with the
cumulative ingested dose of statins[17]. Analysis of the
data revealed that the development of statin-induced
pancreatitis was independent of duration of therapy even
though it occurred more commonly months to years after
treatment with statins. Although statins are generally used
more frequently in older individuals, age of the patient
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Drug rechallenge

Lovastatin and gemfibrozil
No
Lovastatin and erythromycin
Yes: no recurrence
Atorvastatin
No
Fluvastatin
Yes: Recurrence
Simvastatin and Fenofibrate
No
Salicylate and Atorvastatin
No
Pravastatin
Yes: Recurrence
Atorvastatin and Rosuvastatin Yes; Recurrence with Rosuvastatin
Salicylate and Simvastatin
No
Pravastatin
No
Rosuvastatin
Yes: Recurrence
Simvastatin and Venlafaxine
No
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Clinical diagnosis

and anti-inflammatory cytokines-for statins in acute pancreatitis, however no long term protective benefit have
been yet demonstrated.
In a population based case-control study involving three
Danish counties, Thisted et al[34] found no strong causative
effect of statins on the risk of developing acute pancreatitis. Instead, they found that former statin users (those
patients who used statins greater than ninety days prior to
hospital admission for acute pancreatitis) were at increased
risk of acute pancreatitis. Furthermore, no increased risk
among new users (those patients who filled their first statin
prescription 0-90 d prior to hospital admission for acute
pancreatitis) was shown, arguing against a direct short-term
toxic effect of statins. These authors also cite a possible
mild protective effect of statins as their results indicated
an inverse relationship between the number of filled statin
prescriptions and the risk of acute pancreatitis[34]. This finding does not lend support to the theory of a long-term accumulation of a toxic metabolite and may be mediated by
the cholesterol and-to a lesser extent-triglyceride lowering
effects of statins (it is noted that statins are not the first line
therapy for hypertriglyceridemia)[34,35].
More recently, a meta-analysis conducted by Preiss
et al[36] demonstrated that statin use was associated with
a reduced risk of pancreatitis in patients with normal or
mildly elevated triglyceride levels. This study also suggests a possible protective effect of statins, citing both
the reduction of bile cholesterol levels and reduced risk
of gallstone formation in statin users as corroborating
evidence[37,38]. However, this meta-analysis is likely to be
effected by multiple issues such as the failure of the trials
to include pancreatitis as a primary end point, the lack of
standardization when recording episodes of pancreatitis,
the inability to examine specific causes of pancreatitis such as gallstones, and lack of access to individualparticipant data. In addition, because exclusion criteria in
the trials tended to exclude patients with marked hypertriglyceridemia, the findings may not be generalizable to
that specific group of patients[36].
In light of the evolving evidence regarding statin
induced pancreatitis, we believe that statins may reduce
the risk of developing an acute episode of pancreatitis
through anti-inflammatory perturbation of the systemic
inflammatory response pathway. However, it appears that
these drugs may also carry a concomitant long-term risk
through a buildup of toxic metabolite/s. That being said,
the overall mortality benefit of statin use (e.g., especially
in patients with recent acute coronary syndrome and established coronary artery disease) clearly outweighs the
risk of developing acute pancreatitis based on current
evidence[39,40]. Further prospective double blinded trials
with statin challenge and re-challenge are necessary to
clarify the precise relationship between statin use and the
development of acute pancreatitis.

Characteristic epigastric abdominal pain and tenderness radiating to the back.

Differential diagnosis

Includes acute cholecystitis, gastroesophageal reflux disease, peptic ulcer disease and abdominal aortic dissection.

Laboratory diagnosis

Lipase and amylase levels were elevated at 702 units/L (normal values 28-350
units/L) and 417 units/L (normal values 27-117 units/L), respectively.

Imaging diagnosis

Computer tomography of the abdomen with contrast demonstrated inflammation
of the body and tail of the pancreatitis highly suggestive of acute pancreatitis.

Treatment

The offending agent, which in this case was simvastatin, was discontinued in
addition to bowel rest and pain control.

Related reports

Please refer to Table 1 for previously reported cases of statin-induced pancreatitis during the last 2 decades.

Experiences and lessons

Careful examination of drug profile and drug-drug interactions is necessary
when other more common causes (e.g., gallstone disease, alcohol, etc.) of pancreatitis have been excluded.

Peer review

The authors report a case of pancreatitis during treatment with statin, quickly
improved after stopping statin intake, and review literature concerning this
topic. The manuscript is of sufficient interest, considering the limited knowledge
currently available on the possible correlation between use of statins and pancreatitis.

REFERENCES
1
2

3

4
5

6

7

8

9

COMMENTS
COMMENTS
Case characteristics

10

A 58 years old male with presenting with sudden onset abdominal pain.

WCCR|www.wjgnet.com

1366

Lankisch PG, Dröge M, Gottesleben F. Drug induced acute
pancreatitis: incidence and severity. Gut 1995; 37: 565-567
[PMID: 7489946 DOI: 10.1136/gut.37.4.565]
Eland IA, van Puijenbroek EP, Sturkenboom MJ, Wilson
JH, Stricker BH. Drug-associated acute pancreatitis: twentyone years of spontaneous reporting in The Netherlands. Am
J Gastroenterol 1999; 94: 2417-2422 [PMID: 10484002 DOI:
10.1111/j.1572-0241.1999.01367.x]
Vinklerová I, Procházka M, Procházka V, Urbánek K. Incidence, severity, and etiology of drug-induced acute pancreatitis. Dig Dis Sci 2010; 55: 2977-2981 [PMID: 20499176 DOI:
10.1007/s10620-010-1277-3]
Grendell JH. Editorial: drug-induced acute pancreatitis:
uncommon or commonplace? Am J Gastroenterol 2011; 106:
2189-2191 [PMID: 22138943 DOI: 10.1038/ajg.2011.307]
Badalov N, Baradarian R, Iswara K, Li J, Steinberg W,
Tenner S. Drug-induced acute pancreatitis: an evidencebased review. Clin Gastroenterol Hepatol 2007; 5: 648-661;
quiz 644 [PMID: 17395548]
Berglund L, Brunzell JD, Goldberg AC, Goldberg IJ, Sacks
F, Murad MH, Stalenhoef AF. Evaluation and treatment of
hypertriglyceridemia: an Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab 2012; 97: 2969-2989 [PMID:
22962670 DOI: 10.1210/jc.2011-3213]
Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I, Roberts EA,
Janecek E, Domecq C, Greenblatt DJ. A method for estimating
the probability of adverse drug reactions. Clin Pharmacol Ther
1981; 30: 239-245 [PMID: 7249508 DOI: 10.1038/clpt.1981.154]
Johnson JL, Loomis IB. A case of simvastatin-associated
pancreatitis and review of statin-associated pancreatitis. Pharmacotherapy 2006; 26: 414-422 [PMID: 16503723 DOI: 10.1592/
phco.26.3.414]
Wong PW, Dillard TA, Kroenke K. Multiple organ toxicity from addition of erythromycin to long-term lovastatin
therapy. South Med J 1998; 91: 202-205 [PMID: 9496876 DOI:
10.1097/00007611-199802000-00015]
Abdul-Ghaffar NU, el-Sonbaty MR. Pancreatitis and rhabdomyolysis associated with lovastatin-gemfibrozil therapy.

February 8, 2015|Second Edition|

Etienne D et al . Statins and their role in acute pancreatitis

11
12

13

14

15

16

17

18
19
20
21
22
23

24

25
26
27

J Clin Gastroenterol 1995; 21: 340-341 [PMID: 8583121 DOI:
10.1097/00004836-199512000-00027]
McDonald KB, Garber BG, Perreault MM. Pancreatitis associated with simvastatin plus fenofibrate. Ann Pharmacother
2002; 36: 275-279 [PMID: 11847949 DOI: 10.1345/aph.1A180]
Stefanutti C, Bucci A, Di Giacomo S, Fraone N, Pace A,
Mareri M, Musca A, Mammarella A. Efficacy, safety and
tolerability of combined low-dose simvastatin-fenofibrate
treatment in primary mixed hyperlipidaemia. Clin Drug
Investig 2004; 24: 465-477 [PMID: 17523707 DOI: 10.2165/000
44011-200424080-00005]
Tysk C, Al-Eryani AY, Shawabkeh AA. Acute pancreatitis
induced by fluvastatin therapy. J Clin Gastroenterol 2002; 35:
406-408 [PMID: 12394230 DOI: 10.1097/00004836-20021100000010]
Prueksaritanont T, Tang C, Qiu Y, Mu L, Subramanian R,
Lin JH. Effects of fibrates on metabolism of statins in human
hepatocytes. Drug Metab Dispos 2002; 30: 1280-1287 [PMID:
12386136 DOI: 10.1124/dmd.30.11.1280]
Meyer JP, Delves GH, Sullivan ME, Keoghane SR. The effect
of nephroureterectomy on glomerular filtration rate. BJU
Int 2006; 98: 845-848 [PMID: 16978282 DOI: 10.1111/j.1464410X.2006.06373.x]
Shirasaki Y, Tsushima T, Nasu Y, Kumon H. Long-term
consequence of renal function following nephrectomy
for renal cell cancer. Int J Urol 2004; 11: 704-708 [PMID:
15379932 DOI: 10.1111/j.1442-2042.2004.00879.x]
Singh S, Loke YK. Statins and pancreatitis: a systematic review of observational studies and spontaneous case reports.
Drug Saf 2006; 29: 1123-1132 [PMID: 17147459 DOI: 10.2165/
00002018-200629120-00004]
Silva MA, Swanson AC, Gandhi PJ, Tataronis GR. Statinrelated adverse events: a meta-analysis. Clin Ther 2006; 28:
26-35 [PMID: 16490577 DOI: 10.1016/j.clinthera.2006.01.005]
Miltiadous G, Anthopoulou A, Elisaf M. Acute pancreatitis
possibly associated with combined salicylate and atorvastatin therapy. JOP 2003; 4: 20-21 [PMID: 12555012]
Anagnostopoulos GK, Tsiakos S, Margantinis G, Kostopoulos P, Arvanitidis D. Acute pancreatitis due to pravastatin
therapy. JOP 2003; 4: 129-132 [PMID: 12743419]
Chintanaboina J, Gopavaram D. Recurrent acute pancreatitis probably induced by rosuvastatin therapy: a case report.
Case Rep Med 2012; 2012: 973279 [PMID: 22536267]
Belaïche G, Ley G, Slama JL. [Acute pancreatitis associated
with atorvastatine therapy]. Gastroenterol Clin Biol 2000; 24:
471-472 [PMID: 10844297]
Singh S, Nautiyal A, Dolan JG. Recurrent acute pancreatitis
possibly induced by atorvastatin and rosuvastatin. Is statin
induced pancreatitis a class effect? JOP 2004; 5: 502-504
[PMID: 15536291]
Pulkkinen J, Kastarinen H, Kiviniemi V, Jyrkkä J, Juvonen P, Räty S, Paajanen H. Statin use in patients with
acute pancreatitis and symptomatic gallstone disease.
Pancreas 2014; 43: 638-641 [PMID: 24632548 DOI: 10.1097/
MPA.0000000000000068]
Tsigrelis C, Pitchumoni CS. Pravastatin: a potential
cause for acute pancreatitis. World J Gastroenterol 2006; 12:
7055-7057 [PMID: 17109506]
Bhatia M, Wong FL, Cao Y, Lau HY, Huang J, Puneet P, Chevali L. Pathophysiology of acute pancreatitis. Pancreatology
2005; 5: 132-144 [PMID: 15849484 DOI: 10.1159/000085265]
Almog Y. Statins, inflammation, and sepsis: hypothesis.

28

29

30

31
32

33

34

35
36

37

38

39

40

41

Chest 2003; 124: 740-743 [PMID: 12907568 DOI: 10.1378/
chest.124.2.740]
Almeida JL, Sampietre SN, Mendonça Coelho AM, Trindade Molan NA, Machado MC, Monteiro da Cunha JE, Jukemura J. Statin pretreatment in experimental acute pancreatitis. JOP 2008; 9: 431-439 [PMID: 18648134]
Blanco-Colio LM, Tuñón J, Martín-Ventura JL, Egido J. Anti-inflammatory and immunomodulatory effects of statins.
Kidney Int 2003; 63: 12-23 [PMID: 12472764 DOI: 10.1046/
j.1523-1755.2003.00744.x]
Kwak BR, Mach F. Statins inhibit leukocyte recruitment:
new evidence for their anti-inflammatory properties.
Arterioscler Thromb Vasc Biol 2001; 21: 1256-1258 [PMID:
11498448]
Willerson JT, Ridker PM. Inflammation as a cardiovascular
risk factor. Circulation 2004; 109: II2-I10 [PMID: 15173056]
Liappis AP, Kan VL, Rochester CG, Simon GL. The effect of statins on mortality in patients with bacteremia.
Clin Infect Dis 2001; 33: 1352-1357 [PMID: 11565076 DOI:
10.1086/323334]
Choi OS, Park SJ, Seo SW, Park CS, Cho JJ, Ahn HJ. The
3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA)
reductase inhibitor, lovastatin (statin) ameliorates CCKinduced acute pancreatitis in rats. Biol Pharm Bull 2005; 28:
1394-1397 [PMID: 16079481 DOI: 10.1248/bpb.28.1394]
Thisted H, Jacobsen J, Munk EM, Nørgaard B, Friis S,
McLaughlin JK, Sørensen HT, Johnsen SP. Statins and the
risk of acute pancreatitis: a population-based case-control
study. Aliment Pharmacol Ther 2006; 23: 185-190 [PMID:
16393296 DOI: 10.1111/j.1365-2036.2006.02728.x]
Stein EA, Lane M, Laskarzewski P. Comparison of statins in
hypertriglyceridemia. Am J Cardiol 1998; 81: 66B-69B [PMID:
9526817 DOI: 10.1016/S0002-9149(98)00041-1]
Preiss D, Tikkanen MJ, Welsh P, Ford I, Lovato LC, Elam
MB, LaRosa JC, DeMicco DA, Colhoun HM, Goldenberg
I, Murphy MJ, MacDonald TM, Pedersen TR, Keech AC,
Ridker PM, Kjekshus J, Sattar N, McMurray JJ. Lipid-modifying therapies and risk of pancreatitis: a meta-analysis.
JAMA 2012; 308: 804-811 [PMID: 22910758 DOI: 10.1001/
jama.2012.8439]
Duane WC, Hunninghake DB, Freeman ML, Pooler PA,
Schlasner LA, Gebhard RL. Simvastatin, a competitive inhibitor of HMG-CoA reductase, lowers cholesterol saturation index of gallbladder bile. Hepatology 1988; 8: 1147-1150
[PMID: 3047037 DOI: 10.1002/hep.1840080531]
Bodmer M, Brauchli YB, Krähenbühl S, Jick SS, Meier CR.
Statin use and risk of gallstone disease followed by cholecystectomy. JAMA 2009; 302: 2001-2007 [PMID: 19903921
DOI: 10.1001/jama.2009.1601]
Cannon CP, Braunwald E, McCabe CH, Rader DJ, Rouleau JL, Belder R, Joyal SV, Hill KA, Pfeffer MA, Skene
AM. Intensive versus moderate lipid lowering with statins
after acute coronary syndromes. N Engl J Med 2004; 350:
1495-1504 [PMID: 15007110 DOI: 10.1056/NEJMoa040583]
Kjekshus J, Pedersen TR. Reducing the risk of coronary
events: evidence from the Scandinavian Simvastatin Survival Study (4S). Am J Cardiol 1995; 76: 64C-68C [PMID: 7572690
DOI: 10.1016/S0002-9149(99)80473-1]
Antonopoulos S, Mikros S, Kokkoris S, Protopsaltis J, Filioti
K, Karamanolis D, Giannoulis G. A case of acute pancreatitis possibly associated with combined salicylate and simvastatin treatment. JOP 2005; 6: 264-268 [PMID: 15883478]

P- Reviewer: Chow WK, Guarneri F, Sperti C, Stefanutti C, Shen
SQ S- Editor: Song XX L- Editor: A E- Editor: Lu YJ

WCCR|www.wjgnet.com

1367

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

MOUTH DISEASES

Focal epithelial hyperplasia in a human immuno-deficiency
virus patient treated with laser surgery
Alexandros Galanakis, Gaspare Palaia, Gianluca Tenore, Alessandro Del Vecchio, Umberto Romeo
virus positive and was a smoker with numerous, asymptomatic oral papules clinically and histologically corresponding to FEH. The labial and buccal mucosa were
especially affected by lesions. Surgical treatment was
performed using a 532-nm potassium titanyl phosphate
laser (SmartLite, Deka, Florence, Italy) in continuous
mode with a 300 μm fiber and power of 1.4 W (power
2
density 1980.22 W/cm ). After anesthesia without vasoconstrictors, the lesions were tractioned with sutures
or an Allis clamp and then completely excised. The lesions were preserved in 10% formalin for histological
examination, which confirmed the clinical diagnosis of
FEH. In this case, the laser allowed excellent control of
bleeding, without postoperative sutures, and optimal
wound healing.
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Abstract
Focal epithelial hyperplasia (FEH), or Heck’s disease, is
a rare disease of the oral mucosa; it is mostly found in
children or young adults who are immunosuppressed
and who live in regions with low socioeconomic status.
It is characterized by asymptomatic papules on the
oral mucosa, gingiva, tongue, and lips. Healing can be
spontaneous, and treatment is indicated if there are
aesthetic or functional complications. Human papillomavirus, especially genotypes 13 and 32, has been
associated with FEH and is detected in the majority
of lesions. Histopathologically, FEH is characterized by
parakeratosis, epithelial hyperplasia, focal acanthosis,
and fusion and horizontal outgrowth of epithelial ridges.
A 37-year-old male patient was referred to the Department of Oral and Maxillofacial Sciences at the Sapienza
University of Rome, complaining of numerous exophytic
lesions in his mouth. He stated that the lesions were
not painful but he had experienced occasional bleeding
after incidental masticatory trauma. He had received
no previous treatment for the oral lesions. His medical
history revealed that he was human immuno-deficiency
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Core tip: Focal epithelial hyperplasia (FEH), or Heck’s
disease, is a rare disease of the oral mucosa, characterized by asymptomatic papules in the oral cavity. Human
papillomaviruses have been associated with FEH and
have been detected in the majority of lesions. Histopathologically, FEH is characterized by parakeratosis,
epithelial hyperplasia, and acanthosis. Here, the case of
a 37-year-old male patient, human immuno-deficiency
virus-positive, smoker, with numerous asymptomatic
oral papules clinically and histologically corresponding
to FEH is described. Surgical treatment was performed
using a 532-nm potassium-titanyl-phosphate laser. In
this case, the laser allowed excellent control of bleeding without postoperative sutures and optimal wound
healing.
Original sources: Galanakis A, Palaia G, Tenore G, Del Vecchio
A, Romeo U. Focal epithelial hyperplasia in a human immunodeficiency virus patient treated with laser surgery. World J Clin

1368

February 8, 2015|Second Edition|

Galanakis A et al . Laser treatment of oral Heck disease
Cases 2014; 2(7): 293-296 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i7/293.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i7.293

INTRODUCTION
Focal epithelial hyperplasia (FEH), or Heck’s disease, is
an uncommon, benign disease of the oral mucosa; it is
mostly found in children and young adults. It has also
been described in some Native American communities in North and South America, as well as in Eskimos
of Greenland[1,2]. FEH is characterized by numerous
nodules or papules, usually painless, with sizes that vary
from 1 mm to 1 cm, that are mainly found on the lips,
buccal mucosa, tongue and palate[3]. Human papillomavirus (HPV) has been detected in the lesions with both
electron microscopy and DNA testing[4,5]. The most frequently involved viruses are HPV 13 and HPV 32[5]. The
case of a young HIV-positive adult affected by FEH is
reported below.

Figure 1 Clinical aspect of the focal epithelial hyperplasia lesions on the
lower lip mucosa.

CASE REPORT
An African male patient, 37-year-old, was referred to the
Department of Oral and Maxillofacial Sciences at the
Sapienza University of Rome, complaining about numerous exophytic lesions in his mouth. He stated that the
lesions were not painful but that he had experienced occasional bleeding after incidental masticatory trauma. He
had not received previous treatment for the oral lesions.
His medical history revealed that he was human immunodeficiency virus (HIV)-positive. The diagnosis of HIV
was made 2 years previously. He was, at the time of the
visit, in treatment with lopinavir and ritonavir (Kaletra,
Abbott Italy, Campoverde di Aprilia, Italy), emtricitabine
and tenofovir (Truvada, Gilead, Foster City, CA, United
States), and in prophylaxis with sulfamethoxazole and trimetoprim (Bactrim, Roche, Milan, Italy). He also smoked
10 cigarettes per day, but he did not make use of alcoholic drinks.
According to the classification of the Centers for Disease Control, he was classified as stage A3.
Extraoral examination did not reveal any signs of other diseases. Intraoral examination showed the presence of
17 sessile, soft, normochromic lesions in the oral cavity.
The lesions were localized on the lower lip and the buccal
mucosa, on both sides (Figure 1). After the examination,
a diagnostic hypothesis of FEH was assumed. Excisional
biopsy was performed on one of the lesions to confirm
the diagnostic hypothesis. The biopsy was performed
using a potassium-titanyl-phosphate (KTP) laser with a
wavelength of 532 nm (SmartLite, Deka, Florence, Italy)
in continuous mode with a 300 μm fiber, power 1.4 W
(power density 1980.22 W/cm2). After anesthesia without
vasoconstrictors (Mepivacaina Pierrel 30 mg/mL, Pierrel, Milan, Italy) the lesions were tractioned with sutures
or an Allis clamp and then completely excised (Figure 2).

WCCR|www.wjgnet.com

Figure 2 Laser excisional biopsy of one of the lesions on the lower lip.

The specimens were preserved in 10% buffered formalin
for histological examination, which confirmed the clinical
diagnosis of FEH.
In this case, the laser allowed excellent control of
bleeding, without postoperative sutures, and optimal
wound healing. After the first excisional biopsy, all of the
lesions were surgically removed, in several steps, using the
same operative approach. The patient was monitored with
follow-up visits for one year, during which no recurrence
of the pathology was observed (Figure 3), and he was
asked to return if any lesions reappeared in the future.

DISCUSSION
FEH is a rare condition in Italy and Europe. Here, we
describe the case of an immunosuppressed African man
with FEH. This pathology has been extensively described
among native South and North American populations[1,6-8]. It seems that there could be a genetic predilection for FEH, as cases seem to be limited to specific
ethnic groups in certain geographic regions[1,6]. LedesmaMontes et al[7] suggested a series of factors that could
contribute to the development of FEH: poverty, genetic
predisposition (ethnic factors), and a deficient hygienic
lifestyle. FEH lesions are most frequently localized on
the buccal mucosa, lip, tongue, and commissures; the
retromolar area, palate, and mouth floor are rarer local-
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moving the lesions because spontaneous regression can
be observed[17], especially in children. Steinhoff et al[18]
successfully treated FEH with topical applications of
interferon beta. Other described methods include scalpel
surgery, electrocoagulation, electrodessication, cryosurgery, and laser surgery[19,20]. In this case, laser surgery
allowed excellent control of bleeding, without postoperative sutures, and optimal wound healing. Moreover, histological analysis is always possible with laser surgery when
the proper parameters and correct surgical technique are
used[21].

COMMENTS
COMMENTS

Figure 3 Clinical aspect of the healing after excision of the lesions on the
lower lip, 1 yr after treatment.

Case characteristics

A 37-year-old male with a history of human immuno-deficiency virus (HIV) infection presented with numerous asymptomatic lesions in the oral cavity.

[7]

izations . FEH must be included in differential diagnosis
with several pathological conditions that can be observed
in the oral cavity[8], namely, condylomata acuminata, verrucous carcinoma, inflammatory fibrous hyperplasia,
inflammatory papillary hyperplasia, and verruciform
xanthoma[3]. Condyloma may appear similarly because it
is caused by the same virus, but FEH lesions are more
numerous and flatter, with typical localizations (buccal
mucosa, lip and tongue)[9]. Verrucous carcinoma is a malign neoplasm that usually occurs in a different age group,
usually in the sixth decade of life, with epidemiological
characteristics that are similar to other oral carcinomas[10].
The last three pathologies are reactive lesions that
usually occur with an irritating stimulus[9]. The diagnosis
of FEH can be performed on the basis of clinical observation and can be confirmed by histological examination[11-13].
The histological features of this disease are parakeratosis, acanthosis, elongation of rete ridges, some
of which may be anastomosed (the so-called “bronze
age battle-axe” appearance[14], and usually koilocytes, as
well as other cellular modifications that can indicate viral infection[5,14]. Cells with nuclear degeneration, called
mitosoid cells, can also appear[15]. FEH can be associated
with HIV infection, although the relationship between
these conditions has not yet been completely clarified[12].
Suppression of the immune system leaves the patient
vulnerable to opportunistic infections, including HPV
infections[12].
There is no agreement in the literature on the potential malignant transformation of FEH lesions in immunocompromised patients. Moerman et al[12] stated that FEH
lesions may have a high risk of malignant transformation
in immunocompromised patients. Durso et al[13] tended to
consider FEH a benign condition and stated that to date,
no research has demonstrated the potential for malignant
transformation of FEH lesions with HPV 13 and 32
subtypes. Only one case of malignant transformation of
FEH caused by HPV type 24 has been reported[16]. Further studies are required to clarify this point.
Several therapeutic approaches have been proposed
throughout the years. Some authors advise against re-
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Clinical diagnosis

Seventeen sessile, soft, normochromic lesions on the lower lip and the buccal
mucosa, on both sides.

Differential diagnosis

Condylomata acuminata, verrucous carcinoma, inflammatory fibrous hyperplasia, inflammatory papillary hyperplasia, verruciform xanthoma.

Laboratory diagnosis

Cluster of differentiation 4 receptors (CD4) 129/μL; HIV RNA < 37 copies/mL;
metabolic panel and coagulation within normal limits.

Pathological diagnosis

Histological examination revealed parakeratosis, acanthosis, presence of koilocytes and mitosoid cells.

Treatment

Excisional biopsy with a 532-nm potassium titanyl phosphate (KTP) laser.

Related reports

Focal epithelial hyperplasia (FEH) can be associated with HIV infection,
although the relationship between these two conditions has not yet been
completely clarified; most likely, suppression of the immune system leaves the
patient vulnerable to opportunistic infections, including HPV infections.

Term explanation

KTP lasers are powerful tools for oral surgery and oral pathology, as are other
types of lasers.

Experiences and lessons

Oral lesions can be a manifestation of more complex systemic diseases; advanced surgical techniques can be useful tools in the management of multiple
oral viral lesions.

Peer review

This paper is worthy of publication as an interesting case report of uncommon
oral mucosa disease in HIV infected patient. Particularly, an information of efficiency of KTP laser surgery in treatment of Heck’s disease will be useful for
clinicians.
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Core tip: A novel technique of full occlusal rehabilitation is illustrated here. It is a simple procedure which
adheres to all the principles of occlusal rehabilitation.
Rehabilitation of dental fluorosis using the treatment
protocol suggested here will systematize and streamline
the clinical technique and it is hoped that this approach
will benefit the patients and act as a guide for dentists.
Although the technique described here is skill sensitive,
it is the author’s belief that it is a new paradigm in full
mouth occlusal rehabilitation.
Original sources: Joshi N, Palaskar J, Joshi M, Kathariya R.
Complete oral rehabilitation in a case with severe dental fluorosis.
World J Clin Cases 2014; 2(12): 938-942 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v2/i12/938.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i12.938

Abstract

INTRODUCTION

The authors have presented a technique of full occlusal
rehabilitation in a case of severe dental fluorosis. In
this technique, maxillary and mandibular anterior teeth
were simultaneously prepared and restored first. This
was followed by simultaneous preparation of maxillary
and mandibular posterior teeth that were restored in
canine guided occlusion. The technique and sequence
followed here is unique and is not available in dental
literature. This technique reduces number of appointments while fulfilling all objectives. Periodontal followup over 3 years was satisfactory. A restorative treatment protocol has been devised for fluorosis which will
act as a guide for the dental practitioners.

There are hardly any documented cases in dental literature where dental fluorosis is treated by full occlusal
rehabilitation. Restoration of dentitions affected by dental fluorosis is a challenging prospect. The presence of
dental hypoplasia, the severity of discoloration, associated symptoms like hypersensitivity and attrition makes
treatment planning extremely critical. The majority of
fluorosis patients usually have mild to moderate fluorosis[1,2] wherein the main symptoms are discoloration and/
or very mild hypoplasia[3,4]. These may be managed by
simple restorative procedures like bleaching or composite filling. Some patients have moderate fluorosis which
requires veneers or an occasional crown[5-8]. Very rarely,
patients with severe fluorosis require full occlusal rehabilitation. The protocol for treatment of dental fluorosis
has been formulated in this article.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Occlusal rehabilitation; Dental fluorosis;
Treatment protocol; Restorative management; Occlusal
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Figure 1 Baseline pre-treatment intraoral photograph.

Figure 2 Centric relation and centric occlusion was verified in a semi adjustable Hanau articulator.

This article documents a case of severe dental fluorosis with intraoral findings such as severe attrition, anterior
open bite and unilateral cross bite, which was treated by
full occlusal rehabilitation. Novel clinical and technical
modifications were employed which may help to simplify
the procedure of full occlusal rehabilitation.

wash technique[10]. Individual temporary crowns (DPI,
India) were fabricated using the indirect technique [11]
and were used to establish the anterior guidance in the
patient’s mouth in such a way that anterior temporaries
provided canine guided occlusion. This was transferred
to the semi-adjustable articulator and a custom incisal
table was fabricated. The anterior metal try-in was carried
out and ceramic (Vita VMK 95, Germany) build up was
done according to the anterior guidance obtained from
the patient. These definitive anterior restorations were
seated in the patient’s mouth, the canine guided occlusion verified and finally the anterior individual crowns
were cemented using glass ionomer luting cement (Ketac
Cem, 3M ESPE, Germany). The maxillary and mandibular midlines got close but could not be coincided. In the
next phase of treatment, all the posterior teeth (maxillary
and mandibular) were prepared simultaneously in a single
appointment and a centric relation record was obtained.
Impressions were made and master casts poured using
die stone (Kalrock, Kalabhai Karson Pvt Ltd, India).
The casts obtained were mounted on the semi-adjustable
articulator. The horizontal and lateral condylar guidances
were set arbitrarily at 20o and 15o respectively[12]. The
metal copings were fabricated and tried in the patient.
Before the ceramic build up was started, the occlusal
plane had to be established. This was set at the midpoint
between the prepared maxillary and mandibular posterior
teeth. After ceramic build up, the definitive restorations
were tried in the patient, harmony of centric relation and
centric occlusion was verified (Figure 2), canine guided
occlusion was confirmed and the restorations were cemented.

CASE REPORT
A 28-year male patient reported to the Department of
Prosthodontics, with a chief complaint of inability to
chew food and discoloration of teeth. A detailed personal history revealed that the patient belonged to one
of the fluoride belts of India. Clinical findings included
protruded mandible, concave facial profile, severe dental
fluorosis (Level 4 on Dean’s Modified Index)[9], maxillary
midline not coinciding with mandibular midline, anterior
open bite, unilateral crossbite with a few centric stops on
left side, generalized severe attrition of teeth with moderate sensitivity (Figure 1). However, there was no loss
of vertical dimension which could be attributed to passive eruption to compensate for the attrition. Diagnostic
impressions were made using irreversible hydrocolloid
(Zelgan 2002, Dentsply, India) and casts poured using
dental stone (Kalabhai Karson Pvt. Ltd., India). Face
bow (Hanau Springbow, Waterpik Technologies, United
States) transfer was done and the casts were mounted using a centric relation record on a semi-adjustable articulator (Hanau H2, Whip Mix Corp, United States). All the
clinical findings were confirmed by diagnostic mounting
of the casts. Diagnostic wax up was done based on findings of clinical examination, diagnostic mounting and
diagnostic wax up. Full occlusal rehabilitation using ceramometal crowns [Meta Cast (V), United States], without
changing the vertical dimension at occlusion, was decided
as the treatment of choice. The limitations of this treatment option viz., inability to coincide the maxillary and
mandibular midline, inability to improve the facial profile
and persistence of crossbite on left side were explained
to the patient and his approval was obtained for the treatment plan. Maxillary and mandibular anterior teeth were
prepared simultaneously to receive individual ceramometal crowns. Impressions were made using Vinyl Polysiloxane (GC America Inc, Made in Japan) by the putty-
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Follow up
Follow up of the restorations and surrounding tissues
was done for 3 years. Gingival and Periodontal component of Periodontal Disease Index (PDI)[13] and Plaque
component of PDI (Shick and Ash modification) was
recorded at the beginning of treatment, every 3 mo for 1
year post treatment and every 6 mo for next 2 years (Figure 3). The Gingival and Periodontal component of PDI
score before treatment was 2, in the first year post treatment it was 1 and for the next two years it was 0. Plaque
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Figure 3 Follow up of the restorations and surrounding tissues. A: One year post-treatment intraoral photograph; B: Two year post-treatment intraoral photograph; C: Three years post-treatment extra oral photograph.

Table 1 Restorative treatment protocol for dental fluorosis of varied severity
Modified dean’s fluorosis index score
Normal (0)

Questionable (0.5)
Very Mild (1)
Mild (2)
Moderate (3)

Severe (4)

Clinical findings

Suggested treatment options

Enamel represents usual transparency, semi-vitriform
No treatment
type of structure. The surface appears smooth, glossy and
usually of a pale, creamy white colour
Few flecks to occasional white spots
No treatment/bleaching
Small, opaque, paper white areas scattered over < 25% of
No treatment /bleaching
the tooth surface
White opaque areas in enamel of the teeth are more
Bleaching/composite restoration
extensive, but do not involve as much as 50% of the tooth
All enamel surfaces of the teeth are affected and surfaces If discolorations accompanied by wear: Full coverage
subject to attrition show wear. Brown stain is frequently a If only discoloration without any wear:
disfiguring feature
1 Bleaching or
2 Veneers (Direct or indirect) or
3 Bleaching followed by Veneers (Direct or indirect)
All enamel surfaces affected, severe hypoplasia, discrete or
Full coverage
confluent pitting. Brown stains are widespread and teeth
often present a corroded-like appearance

component of PDI score before treatment was 2 and for
the next three years it was 1. This indicated high compliance of oral hygiene instructions post-treatment by the
patient and successful integration of the restorations in
harmony with the periodontal apparatus. The patient
expressed satisfaction with treatment and esthetics and
restorations were sound and asymptomatic (no sensitivity to heat or cold, no pain/tenderness) at the follow-up
visits. This three year follow up has reinforced that the
treatment plan was sound and objectives of full occlusal
rehabilitation were fulfilled while addressing all the pretreatment problems of the patient.

losophies. The canine guided occlusion is the favoured
occlusal scheme, most often adopted in full occlusal
rehabilitation[17-24]. In this technique, the posterior teeth
contact only in centric relation, the incisors are the only
teeth contacting in protrusion and the canines are the
only teeth contacting in mandibular lateral movements.
In this patient, the canine guided occlusal scheme was
implemented.
In canine guided occlusion the orientation and location
of occlusal plane is not critical as long as it allows the anterior guidance to do its job. In this case, the occlusal plane was
planned to be located midway between the prepared posterior teeth. This concept was relatively easy to apply as both
the maxillary and mandibular posteriors were prepared at the
same time and made the technician’s job much easier. Since
the technician received both maxillary and mandibular
final casts with prepared posterior teeth, it was easier for
her to establish proper contours and height of opposing
restorations making optimum use of the available space.
This technique is especially advantageous in cases of full
occlusal rehabilitation restored using canine guided occlusion. In the present case, a technique has been attempted
which simplifies the clinical and laboratory procedures
of full occlusal rehabilitation while fulfilling all its objectives[12,25].

DISCUSSION
Dental fluorosis is seldom so severe[14-16] as to warrant
full occlusal rehabilitation. In addition, complexities such
as unilateral cross bite on left side, minimum occlusal
contacts on right side, anterior open bite (as found in the
present case) makes the prosthetic rehabilitation of such
a patient challenging. Every attempt was made in this
case to provide the best possible functional and aesthetic
rehabilitation of the patient.
The dentition in full occlusal rehabilitation cases are
restored variously following different principles and phi-
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Clinical diagnosis

The restorative procedures were divided into two
components: anterior segment restoration followed by
posterior segment restoration. The maxillary and mandibular anterior restorations were fabricated at the same time.
Establishing the anterior guidance was also easier. Any
adjustments and trimming could be done easily. When
the posterior restorations were fabricated, developing the
occlusal plane was greatly simplified as both the maxillary
and mandibular segments were simultaneously prepared.
The occlusal level was then set at the midpoint between
the prepared maxillary and mandibular posterior teeth on
the articulated casts.
Some occlusal rehabilitation philosophies recommend
the restoration of posterior teeth prior to that of anterior
teeth (e.g., Hobo Twin-Stage procedure[26] -Conditions 1
and 2). Other philosophies of full occlusal rehabilitation,
including the Panky-Mann-Schyuler concept modified
by Dawson[12] recommend the sequential restoration of
mandibular anterior segment, maxillary anterior segment,
mandibular posterior and finally the maxillary posterior
segment. The approach discussed in this article is unlike
any other philosophies of full occlusal rehabilitation, is
simple, requires least number of appointments, is unique
and novel, and yet it fulfils all the requirements of full occlusal rehabilitation.
Hence clinical work is greatly simplified and patient
appointments are limited to just 6 as follows: Appointment 1: Diagnostic impression, face bow transfer. Appointment 2: Preparation of maxillary and mandibular
anterior teeth, impressions, temporization of anteriors.
Appointment 3: Anterior metal try-in. Appointment 4:
Cementation of anterior ceramometal crowns, selective
grinding, finishing, polishing; preparation of all posterior
teeth; impressions, face bow transfer, temporization of all
posterior teeth. Appointment 5: Metal try-in of posterior
restorations; Appointment 6: Cementation of posterior
ceramometal crowns selective grinding, finishing, and
polishing. Appointment 4 may be split into two depending on convenience of operator and/or patient.
Depending on the Modified Dean’s Fluorosis Index[9]
which is the gold standard for quantifying dental fluorosis, a treatment protocol is herewith suggested (Table 1)
which is meant as a guide; the operator may follow any
treatment modality given in the protocol depending upon
the skill-philosophy-convenience-preference.
The technique of full occlusal rehabilitation illustrated here simplifies the procedures while adhering to all
its principles. Rehabilitation of dental fluorosis using the
treatment protocol suggested here will systematize and
streamline the clinical procedure and it is hoped that this
approach will benefit the patient and act as a guideline for
dentists.

The patient had a concave facial profile with severe dental fluorosis (level 4 on
Dean’s Modified Index), with prognathic mandible, maxillary midline not coinciding
with mandibular midline, anterior open bite, unilateral cross bite with a few centric
stops on left side, and severe generalized attrition with moderate sensitivity.

Differential diagnosis

The differential diagnosis can be hypoplasia secondary to trauma to the teeth
and jaws, any infections during pregnancy or infancy, poor pre-natal and postnatal nutrition, hypoxia, exposure to toxic chemicals and a variety of hereditary
disorders, irregular vitamin D metabolism (vitamin D-resistant rickets) or chronic
kidney failure at the time of tooth development.

Laboratory diagnosis

The tests included intra oral periapical and extra oral panoramic radiographs,
diagnostic model mounting, pulp vitality testing of all teeth that confirmed the
clinical findings of permanent hypoplastic teeth with sensitivity that were severely
attrided and in malocclusion.

Imaging diagnosis

Imaging techniques used were orthopantomograph and intraoral periapical radiographs which showed generalized hypoplastic teeth, malocclusion, and anterior
open bite.

Treatment

The treatment given was a full mouth rehabilitation using a specialized, simplified
technique which is novel.

Term explanation

All terms are standard and established which have been used empirically.

Experiences and lessons

The approach to a full mouth rehabilitation case has to be holistic, patient specific and should fulfill all the criteria of scientific treatment protocol.

Peer review

This is an interesting and well written article. Methods are appropriate. Results
are clearly presented. Discussion and Conclusions are really interesting.
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LUNG DISEASES

A case of Clostridium difficile infection complicated by acute
respiratory distress syndrome treated with fecal microbiota
transplantation
Ji Eun Kim, Tae-Geun Gweon, Chang Dong Yeo, Young-Seok Cho, Gi Jun Kim, Jae Young Kim, Jong Wook Kim,
Hyunho Kim, Hye Won Lee, Taeseok Lim, Hyoju Ham, Hyun Jin Oh, Yeongbok Lee, Jaeho Byeon, Sung Soo Park
make it difficult to treat CDI complicated by acute respiratory distress syndrome. Fecal microbiota transplantation is a highly effective treatment in patients with refractory CDI. Here we report on a patient with refractory
CDI and acute respiratory distress syndrome caused by
pneumonia who was treated with fecal microbiota transplantation.
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Core tip: Mechanical ventilation is the main supportive treatment option in patients with acute respiratory
distress syndrome, which makes it difficult to perform
fecal microbiota transplantation in patients with Clostridium difficile infection (CDI) and acute respiratory
distress syndrome. This case report demonstrated that
fecal microbiota transplantation can be considered as a
treatment for refractory CDI infection caused by acute
respiratory distress syndrome.
Original sources: Kim JE, Gweon TG, Yeo CD, Cho YS, Kim
GJ, Kim JY, Kim JW, Kim H, Lee HW, Lim T, Ham H, Oh HJ,
Lee Y, Byeon J, Park SS. A case of Clostridium difficile infection
complicated by acute respiratory distress syndrome treated with
fecal microbiota transplantation. World J Gastroenterol 2014;
20(35): 12687-12690 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i35/12687.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i35.12687

Abstract
Acute respiratory distress syndrome is a life-threatening
disorder caused mainly by pneumonia. Clostridium difficile infection (CDI) is a common nosocomial diarrheal
disease. Disruption of normal intestinal flora by antibiotics is the main risk factor for CDI. The use of broadspectrum antibiotics for serious medical conditions can
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INTRODUCTION
Acute respiratory distress syndrome (ARDS) is a lifethreatening medical problem with a reported mortality
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Figure 1 Chest X-ray shows bilateral infiltration of lung.

Figure 2 Sigmoidoscopy shows focal yellowish plaques in the sigmoid colon.

rate as high as 44%[1]. Pneumonia, sepsis, trauma, aspiration of gastric contents, inhalation of toxic gas, and
drowning are the major causes of ARDS[2]. When ARDS
is caused by pneumonia, broad-spectrum antibiotics are
an essential treatment. Clostridium difficile infection (CDI)
causes 15%-25% of antibiotic-associated diarrhea[3]. Cessation of causative antibiotics is essential for the treatment of CDI, but it is risky for most patients with CDI
and ARDS caused by pneumonia to discontinue broadspectrum antibiotics.
The incidence and severity of CDI are increasing[4]. Fecal microbiota transplantation (FMT) is an effective treatment option for recurrent, refractory CDI. Several studies
have reported that the therapeutic efficacy of FMT for the
treatment of refractory CDI is > 90%[5,6]. Mechanical ventilation is the main supportive treatment option in patients
with ARDS[2], which makes it difficult to perform FMT in
patients with CDI and ARDS. Here, we report on a patient
with refractory CDI with ARDS caused by pneumonia who
was treated successfully with FMT.

pneumonia was improved.
On hospital day 13, diarrhea developed and the frequency was 5-6 times/d. Stool culture (chromID C. difficile;
bioMérieux, Marcy l’Etoile, France) and toxin assay by
enzyme immunoassay (Wampole Tox A/B Quik Chek;
Alere, Orlando, FL, United States) was conducted. A
stool sample was positive for C. difficile toxins A and B.
The patient was diagnosed with CDI and oral metronidazole (500 mg × 3 times/d) was added. Antibiotics for
pneumonia was used for 13 d prior to development of
CDI. We could not stop antibiotic treatment and total
duration of antibiotic use for pneumonia was consecutive
33 d. Despite 10 d of treatment with oral metronidazole, the amount and frequency of diarrhea increased.
Sigmoidoscopy showed multiple yellowish plaques in the
rectum and sigmoid colon (Figure 2). We concluded that
the oral metronidazole was ineffective and changed the
medication to oral vancomycin. Vancomycin dosing was
125 mg × 4 times/d. After 7 d of treatment with oral
vancomycin, the patient developed hematochezia. Follow-up sigmoidoscopy showed hemorrhagic changes and
an increase in the extent of yellowish plaques compared
with the previous sigmoidoscopy (Figure 3).
We conducted FMT on hospital day 29. Laboratory
findings on the day of FMT were as follows: hemoglobin
8.1 g/dL; platelets 332 ×109/L; white blood cell count
8060/mm3; and c-reactive protein 9.0 mg/dL; albumin
2.6 g/dL; and creatinine 1.4 mg/dL. The stool source for
FMT was from a family donor. We checked the donor’s
blood test and stool test, and HBsAg, HCV Ab, VDRL,
C. difficile toxin, and HIV were not detected. The donor
had no history of antibiotic use within the past year or
any history of chemotherapy. Eighty grams of stool and
240ml of normal saline (1:3) were placed into a blender
(NJM-9060; NUC Electronics, Daegu, South Korea). The
suspension was passed through a stainless steel tea strainer
to remove large particles. FMT was performed using upper endoscopy. The endoscope was inserted to the second
portion of the duodenum. The prepared fecal suspension
was transferred to the patient’s bowel through the biopsy
channel of the endoscope. The procedure time was about
5 min. One day after FMT, the frequency of diarrhea had
decreased to once per day, and the diarrhea resolved 5 d

CASE REPORT
An 83-year-old man with hypertension, diabetes, and
prostatic hypertrophy visited our hospital after 2 d
of fever and cough accompanied by the production
of sputum. Consolidation was noted on chest X-ray.
Clarithromycin and ceftriaxone was administered. Despite the antibiotic treatment, the pneumonia did not
improve. We changed antibiotics to tazobactam and
levofloxacin on hospital day 7. On hospital day 10, dyspnea was aggravated and arterial blood gas analysis on
15 L of O2 supplied by reserve mask produced the following values: pH 7.33, PaCO2 32.0 mmHg, PaO2 36.0
mmHg, HCO3 16.0 mEq/L, SaO2 62%. After endotracheal intubation, mechanical ventilation was applied.
Arterial blood gas analysis on 1.0 of fraction of inspired
oxygen produced the following values: pH 7.43, PaCO2
35.0 mmHg, PaO 2 46.0 mmHg, HCO 3 23.0 mEq/L,
SaO 2 84%. Chest X-ray showed bilateral infiltration
of the lungs (Figure 1). The patient met the criteria
of ARDS. We changed antibiotics to meropenem and
teicoplanin. We used meropenem and teicoplanin until

WCCR|www.wjgnet.com

1378

February 8, 2015|Second Edition|

Kim JE et al . FMT successfully treated CDI and ARDS

A

B

Figure 3 Follow-up sigmoidoscopy. A: Sigmoidoscopy shows multiple yellowish plaques in the sigmoid colon. B: Sigmoidoscopy shows focal hemorrhagic changes
in the sigmoid colon.

after the FMT. Three months after the FMT, the patient
received broad-spectrum antibiotics for pneumonia and
urinary tract infection, but he did not develop CDI again
during hospitalization. The patient left the hospital on
hospital day 95.

ics were prescribed continuously after FMT, and there was
no recurrence of CDI.
To our knowledge, this is the first case report of CDI
complicated by ARDS that was treated successfully with
FMT. When ARDS complicates refractory CDI, FMT
can be considered as a treatment for CDI. However, in
such cases, FMT should be performed cautiously because
of the patient’s serious medical condition.

DISCUSSION
ARDS reflects the acute onset of hypoxemic disease.
The most common causes of ARDS are pneumonia and
sepsis[2]. ARDS complicates acute kidney injury, nosocomial infection, deep-vein thrombosis, and gastrointestinal
bleeding. However, the incidence of CDI in patients with
ARDS has not been reported. There is a case report of
ARDS caused by CDI[7]. Our patient was an older man
with pseudomembranous colitis, which was diagnosed as
severe CDI on sigmoidoscopy[8,9]. In cases of severe CDI,
10-14 d of oral vancomycin is recommended[8]. However,
we could not use vancomycin for the first treatment regimen
because of renal insufficiency. We started metronidazole
and changed it to vancomycin. Despite 7 d of treatment
with oral vancomycin, his symptoms became aggravated,
and we considered that the CDI was refractory to conventional therapy.
FMT is highly effective in treating refractory CDI, and
the response to FMT is rapid[5]. FMT can be performed
through a nasogastric tube, retention enema, upper endoscopy, or colonoscopy. Recommended dosing regimen is >
50 g of stool regardless of infusion route. Relapse rate of
CDI was lower when > 50 g of stool was used[6]. Because
mechanical ventilation was applied to this patient, it was
difficult to conduct FMT using colonoscopy, and colonoscopy requires more time than upper endoscopy. Because
the patient was sedated with midazolam, we thought that
he might not retain the fecal suspension. Furthermore,
FMT using colonoscopy had the risk of perforation
because of inflamed colonic mucosa. FMT performed via
upper endoscopy has a risk of aspiration; however, endotracheal intubation for the treatment of ARDS had been
performed several days before the procedure and there
was no aspiration. The diarrhea improved 1 d after FMT
and was resolved 5 d after FMT. Broad-spectrum antibiot-
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Case characteristics

An 83-year-old man with acute respiratory distress syndrome and diarrhea.

Clinical diagnosis

Refractory Clostridium difficile infection (CDI) complicated by acute respiratory
distress syndrome.

Related reports

There are some case reports of CDI complicated by acute respiratory distress
syndrome. However, this is the first case report of CDI complicated by acute
respiratory distress syndrome that was treated successfully with fecal microbiota
transplantation.

Experiences and lessons

Fecal microbiota transplantation cured a critically ill patient with refractory
CDI and acute respiratory distress syndrome caused by pneumonia who was
treated with fecal microbiota transplantation.

Peer review

This case report demonstrated that fecal microbiota transplantation can be considered as a treatment for refractory CDI caused by acute respiratory distress
syndrome.
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CENTRAL NERVOUS SYSTEM DISEASES

Case of inappropriate ADH syndrome: Hyponatremia due to
polyethylene glycol bowel preparation
Sun-Hye Ko, Chul-Hyun Lim, Jae-Young Kim, Seung Hun Kang, Myong Ki Baeg, Hyun Jin Oh
she had no history of taking either diuretics or other
medications, which might have caused inappropriate
ADH syndrome. She was treated with 3% hypertonic
saline and showed a complete neurological recovery as
her sodium levels recovered. Follow-up visits showed
the patient to have a normal sodium level without neurologic deficits. This case shows that inappropriate ADH
syndrome can be caused by PEG preparation, which
implies that physicians have to be aware of the possible side effects of this colonic cleansing approach and
mindful of the possible ensuing symptoms.
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Key words: Inappropriate antidiuretic hormone syndrome; Colonoscopy; Polyethyelene glycol; Hyponatremia; Seizure
Core tip: We report a case of hyponatremia resulting
in seizures after precolonoscopic polyethylene glycol
cleansing due to inappropriate antidiuretic hormone
(ADH) syndrome. Though inappropriate ADH syndrome
has been suspected in the few reports of hyponatremia
after polyethylene glycol (PEG) preparation, this is the
first case to have confirmed an association between the
two. Guidelines recommend that colonoscopic screening be done in patients from age 50 with PEG the first
choice for bowel cleansing. As colonoscopic screening
increases, hyponatremia due to inappropriate ADH
syndrome will most likely increase as well. As we show,
PEG induced inappropriate ADH syndrome may have
severe side effects. However, if recognized and treated,
it should have no long-lasting sequalae.

Abstract
Colonoscopic screening has been reported to reduce
deaths from colorectal cancer. Adequate bowel preparation is essential for this and safety is an important issue in choosing the methods. Polyethylene glycol (PEG)
is regarded as a safe method for cleansing, especially
compared with oral sodium phosphate. Here, we present a case of hyponatremia caused by the syndrome of
inappropriate antidiuretic hormone (ADH) syndrome after PEG precolonoscopic cleansing resulting in generalized tonic-clonic seizures. A 62-year-old women had ingested PEG for precolonoscopic bowel cleansing. While
waiting for the colonoscopy, she developed a stuporous
mentality and generalized tonic-clonic seizures, which
did not correlate with brain magnetic resonance imaging. Her serum sodium level was 113 mEq per liter and
laboratory analyses were consistent with inappropriate ADH syndrome. Her thyroid and adrenal functions
were normal. There were no malignancies, infections,
respiratory disorders or central nervous disorders and
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INTRODUCTION

Table 1 Patient’s serum laboratory data and mental state

Endoscopic surveillance for colorectal cancer has been
reported to decrease its mortality. The guidelines recommend that colon examinations including colonoscopy be
done at regular intervals in individuals over 50 years of
age[1]. Colonoscopy requires an adequate level of cleansing for effective evaluation of the colonic mucosa[2]. The
main types of laxatives used for bowel cleansing are oral
sodium phosphate (OSP) and polyethylene glycol (PEG).
Safety is also very important, as in the case of sodium
phosphate, which was rejected by the United States Food
and Drug Administration despite its convenience because it gives an increased risk of phosphate nephropathy. Because of such safety concerns, current guidelines
suggest use of PEG over OSP[2,3]. PEG is a biologically
inactive substance that does not bear an electrical charge
and therefore cannot influence the movement of other
solutes[4]. It is a water-soluble, nontoxic polymer that is
minimally absorbed in the gastrointestinal tract[5].
Although PEG is generally considered to be safe
for colonic cleansing, it can occasionally induce adverse
events such as renal failure, hyponatremia, upper gastrointestinal bleeding or aspiration caused by vomiting, and
even death[3,6,7]. Here, we report a case of hyponatremia
in the inappropriate antidiuretic hormone (ADH, arginine
vasopressin) syndrome resulting in generalized tonicclonic seizures after PEG precolonoscopic cleansing. As
far as we know, there have been no prior reports describing an association between inappropriate ADH syndrome
and PEG use for colonic cleansing.

Mental state

Sodium
(mEq/L)
Potassium
(mEq/L)
Chloride
(mEq/L)
Urea nitrogen
(mg/dL)
Creatinine
(mg/dL)
Glucose
(mg/dL)
Osmolality
(mOsm/kg)
Free T4
(ng/dL)
TSH (mIU/L)
Cortisol
(mg/dL)
ADH (pg/mL)
Spot urinary
analysis
Sodium
(mEq/L)
Potassium
(mEq/L)
Chloride
(mEq/L)
Urea nitrogen
(mg/dL)
Creatinine
(mg/dL)
Osmolality
(mOsm/kg)
FENa (%)
FEUrea (%)

CASE REPORT
A 69-year-old woman weighing 48 kg visited our gastrointestinal clinic for routine colonoscopic checkup. She
had a history of diabetes and dyslipidemia, was wellnourished and did not have any history of alcoholism.
Her medication history included glimepride, sitagliptin,
metformin and atorvastatin but no history of thiazide diuretics or selective serotonin reuptake inhibitors. She had
taken the medicines up to the day before colonoscopy
but not on the procedure day. For precolonoscopic bowel
preparation, the patient ingested 4 L of a standard bowel
preparation solution containing an isosmotic solution
of PEG without any further fluid consumption. While
the patient was waiting for colonoscopic examination,
she began complaining of nausea, headache, generalized
weakness and sweating. She developed a stuporous mentality and generalized tonic-clonic seizures. Her vital signs
showed a blood pressure of 143/74 mmHg and a pulse
of 76 beats per minute. A physical examination did not
show any signs of distended jugular veins, pedal edema,
ascites, decreased skin turgor or dry mucous membrane,
indicating an euvolemic state. No specific neurologic
signs were evident.
Her laboratory results (Tables 1 and 2) showed a
serum sodium level of 113 mEq/L, a decreased total serum osmolality of 233 mOsm/kg (< 275 mOsm/kg) and
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Reference Drowsy to Stuporous Stuporous Complete
range
stuporous
to verbal recovery
response
Day 1

Day 2

Day 3

Day 4

136-146

113

117

125

135

3.5-5.1

3.4

3.5

3.1

3.5

98-106

80

84

93

98

7-20

6.2

9

12.3

6.4

0.6-1.2

0.51

0.61

0.56

0.45

50-100

125

275-300

233

-

-

278

0.85-1.86

1.51

0.17-4.05
9.41-26.06

1.77
32.47

0.0-6.7

49.87
-

-

122

-

-

48

28.5

-

-

8

107

-

-

47

248.2

-

-

222.6

16

-

-

6.4

344

-

--

249

3.4
0.13

2.5
0.24

ADH: Antidiuretic hormone; FENa: Fractional excretion of sodium; FEUrea:
Fractional excretion of urea.

an increased urine osmolality of 344 mOsm/kg (> 100
mOsm/kg). Her serum creatinine level was 0.51 mg/dL,
blood urea nitrogen 6.2 mg/dL (< 10 mg/dL), plasma
uric acid 3.1 mg/dL (< 4 mg/dL), and she had a normal
acid/base and potassium balance. Thyroid function tests
were within normal range and the basal cortisol level was
increased, which was consistent with hyponatremia. An
antidiuretic hormone study was done, which revealed
an ADH level of 49.87 pg/mL (normal range 0.0-6.7
pg/mL). Diffusion-weighted magnetic brain imaging was
done, which revealed mild small vessel disease and a tiny
restriction focus in the right temporal lobe. An electroencephalogram taken 4 h after the onset of seizures showed
waves suggestive of diffuse cerebral dysfunction.
She was diagnosed with inappropriate antidiuretic
hormone syndrome resulting in hyponatremic seizures,
and treatment was started with 3% intravenous saline
with infusion rates based on electrolytes checked every
2-4 h. Symptomatic treatment of the seizures involved
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Table 2 Clinical findings of patients with polyethylene glycol related hyponatremia
[20]

Patient 1
Age, yr
Gender
Past history

[20]

[6]

Patient 2

Patient 3

[6]

Patient 4

[19]

Patient 5

51
M

62
F

70
F

Underlying disease

Diabetes, ESRD

HTN, Osteoporosis,

Prescription drugs

Amlodipine,
Atenolol,
Furosemide, Phoslo,
Prilosec
N/A

HTN,
Hyperlipidemia
Thiazide

Amlodipine,
Ibandronic acid,
clopidogrel

Levothyroxine

Estradiol, Aspirin

4L PEG

4L PEG + 3 L clear
water

4L PEG

3L PEG + 4L weak
tea

255g PEG + 64
ounces Gatorade

138
116
130
3.9
79
26
2.5
0.6
N/A
Seizure

140
110
138
3.4
72
17.3
11.8
0.67
148
Seizure

144
127
141
4.3
104
17.3
14.6
0.71
235
Seizure

N/A
120
138
4.6
N/A
17.2
N/A
0.9
93
Confused mentality

N/A
117
131
3.3
79
21
6
0.6
N/A
Seizure

130/90
90
Cerebral edema
IV 3% Saline

190/100
84
No abnormalities
IV 3% Saline

156/85
86
No abnormalities
IV Normal Saline

110/70
60
No abnormalities
IV Normal saline

Complete recovery

Complete recovery

Complete recovery

Complete recovery

Within normal
Within normal
Not done
IV 2% Saline,
followed by NaCl
tablets and water
restriction
Complete recovery

Preparation methods

Sodium (mmol/L)
Baseline
138
Lowest
122
Post-treatment
N/A
Potassium (mmol/L)
5.1
Chloride (mmol/L)
94
Bicarbonate (mmol/L)
20
Urea Nitrogen (mg/dL)
24.3
Creatinine (mg/dL)
7.7
Glucose (mg/dL)
95.5
Clinical Presentation
Emesis, IVR, cardiac
arrest
Blood pressure (mmHg)
167/78
Pulse (/min)
103
Brain CT/MRI
Not done
Treatment
None

Outcome

Death

65
59
F
F
Breast Cancer,
Hysterectomy with
Total thyroidectomy
oophrectomy
and RAIT

[10]

Patient 6
73
F

Hypothyroidism,
Depression
Levothyroxine,
citalopram

ESRD: End stage renal disease; HTN: Hypertension; IVR: Idioventricular rhythm; IV: Intravenous; N/A: Not available; PEG: Polyethylene glycol; RAIT:
Radioiodine therapy.

the administration of 1500 mg of the anticonvulsant
valproic acid daily for 3 d. After 72 h of treatment with
10-40 mL/h of 3% intravenous saline, she began to respond to vocal stimulation. The patient had recovered
to a normal state by day 4 with no residual neurological
abnormalities. There were no signs of malignancies during a detailed physical examination and her chest X-rays
were negative. Serum tumor markers such as carcinoembryonic antigen, alpha-fetoprotein, CA-125 and CA 19-9
were all within normal range. Electrolyte levels continued
to be normal until her discharge and subsequent outpatient follow-up. This case report was approved by the institutional review board of the Seoul St. Mary’s hospital
(KC13ZISE0724).

Hyponatremia can be caused by salt loss secondary to
excessive volume loss, renal disease, adrenal insufficiency
and hypothyroidism, but is often caused by inappropriate antidiuretic hormone syndrome . In this syndrome,
hyponatremia results from ADH-induced retention of
ingested or infused water. Although water excretion is
impaired, sodium handling is intact, because there are no
abnormalities in volume-regulating mechanisms such as
the renin-angiotensin-aldosterone system or atrial natriuretic peptide[9]. inappropriate ADH syndrome has many
different causes, including ectopic production of arginine
vasopressin (AVP) by neoplasms, acute infections, pulmonary diseases and central nervous disorders. Common
medications such as thiazide diuretics, nonsteroidal antiinflammatory drugs, angiotensin-converting enzyme inhibitors and opiate derivatives can also raise ADH levels.
Treatment with desmopressin, oxytocin or vasopressin
might stimulate release of AVP or enhance its action.
Antidepressants from the selective serotonin reuptake inhibitor family are also known to cause hyponatremia via
inappropriate ADH syndrome[8,10]. Nausea, anxiety, stress,
pain or manipulation of gastrointestinal organs can also
induce ADH release independent of osmotic stimuli[11].
Advanced age can also be a contributing factor[12].

DISCUSSION
We demonstrate here for the first time that preparation
with PEG for colonoscopy might be associated with
hyponatremia caused by newly developed inappropriate
antidiuretic hormone syndrome. The main symptoms
of hyponatremia are nausea, vomiting, headache, confusion, lethargy, fatigue, restlessness and irritability, weakness, seizures, decreased consciousness and coma [8].
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ids in addition to the 4 L of PEG[6,19]. Nonosmotic ADH
stimuli combined with old age and a large volume of
fluid most likely caused their hyponatremia. The authors
of these case reports hypothesized that PEG-related hyponatremia was probably caused by an increase in ADH
resulting from bowel manipulation that occurred during
colonoscopy preparation. However, these reports did not
confirm inappropriate ADH syndrome as the cause of
hyponatremia, and failed to prove an actual increase in
ADH[6,19]. Further laboratory and clinical data regarding
these patients can be found in Table 2. Our case is interesting in that hyponatremic seizures developed despite
the patient having normal renal function and no other
risk factors except PEG preparation.
Current guidelines recommend that colonoscopic
screening be done regularly in patients from age 50 years
onwards, which would place many elderly patients at risk
of hyponatremia-related inappropriate ADH syndrome.
We conclude that physicians should be thoroughly familiar with a patient’s medical history before prescribing PEG, and that all patients should be well hydrated
with electrolyte-containing solutions both during and
after PEG ingestion. Also, serum electrolytes should be
promptly checked and treatment begun in patients showing symptoms suggesting their imbalance.

Increased free tissue water does not cause hyponatremia in patients with normal renal function and a normal
solute load[8]. For hyponatremia to develop, free water
clearance, which is regulated by ADH, must be impaired.
Increased ADH has been reported during colonoscopy[13,14]. This might be caused by increased nonosmotic
ADH stimuli such as nausea, vomiting, stress, pain, intestinal hyperactivity or abdominal manipulation. However,
most colonoscopic procedures do not result in hyponatremia, even among elderly patients. While some studies
have reported absorption of water during PEG preparation[15,16], the amount has been reported to be small and
not enough to cause symptomatic hyponatremia[17].
In our patient, although inappropriate ADH syndrome caused by an undiscovered malignancy could not
be ruled out completely, this was thought to be unlikely
as she had no subjective symptoms, a comprehensive
physical examination was normal, chest X-rays showed
no evidence of lung masses and her serum tumor markers were within normal range. Electroencephalography
showed waves suggestive of diffuse cerebral dysfunction,
representative of her stuporous state. Although her brain
diffusion magnetic resonance imaging showed mild small
vessel disease and a tiny restriction focus in the right temporal lobe, this did not correlate clinically with her neurologic symptoms and seizure type. Other factors were excluded because our patient had a normal thyroid function
and basal cortisol hormone test, and was not taking any
medication known to cause hyponatremia or inappropriate ADH syndrome. She did not show any signs of recurrent hyponatremia after discontinuation of treatment,
which was confirmed during outpatient follow-up. We
conclude that hyponatremia in our patient was probably
caused by inappropriate ADH syndrome associated with
nonosmotic stimuli due to PEG preparation.
Colonoscopic screening and adenoma removal have
been reported to reduce deaths from colorectal cancer[1,18]. Proper bowel preparation is needed for adequate
visualization of colon mucosa[2]. Issues about the safety
of OSP have been raised, with guidelines recommending the use of PEG[2,3]. Using PEG for precolonoscopic
bowel cleansing has been reported not to cause any electrolyte disturbances[13]. However, as our case shows, the
use of PEG for this purpose can also result in serious
adverse events.
There have been six reports of hyponatremia associated with PEG intake that have resulted in encephalopathy
or fatalities[6,10,13,19]. All of the patients were over 50 years
old, with four of them over 60 years of age. One patient
had preexisting end-stage renal disease, which most likely
would have impaired free water excretion[20]. A second
patient was taking thiazide diuretics, which would have
impaired their ability to excrete water[20]. Another had
been taking serotonin reuptake inhibitors, had inadequate
thyroid replacement and was over 70 years old, which
might have further aggravated her hyponatremia[10]. Two
patients were similar in that they showed normal renal,
thyroid and adrenal function but had ingested 3 L of flu-
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Case characteristics

A 62-year-old women was admitted with generalized tonic-clonic seizures and
in a semi-comatose state.

Clinical diagnosis

The women was diagnosed with hyponatremia due to bowel cleansing from
polyethylene glycol (PEG).

Differential diagnosis

Excess fluid, salt loss secondary to excessive volume loss, inappropriate antidiuretic hormone (ADH) syndrome, brain damage.

Laboratory diagnosis

Serum Na 113 mEq/L, serum osmolality of 233 mOsm/kg, serum antidiuretic
hormone 49.87 pg/mL, urine osmolality of 344 mOsm/kg, urine sodium 122
mEq/L.

Imaging diagnosis

Her brain magnetic resonance imaging showed mild small vessel disease and
a restriction focus in the right temporal lobe which could not be correlated with
her neurologic symptoms.

Treatment

She was treated for 72 h with 3% intravenous saline and her mental state and
symptoms returned to normal after normalization of her serum sodium levels.

Term explanation

inappropriate ADH syndrome: A syndrome where hyponatremia results from
antidiuretic hormone-induced retention of ingested or infused water. Although
water excretion is impaired, sodium handling is intact, because there are no
abnormalities in volume-regulating mechanisms such as the renin-angiotensinaldosterone system or atrial natriuretic peptide. inappropriate ADH syndrome
has many different causes, including ectopic production of arginine vasopressin by neoplasms, acute infections, pulmonary diseases and central nervous
disorders. Common medications such as thiazide diuretics, nonsteroidal antiinflammatory drugs, angiotensin-converting enzyme inhibitors and opiate derivatives can also raise antidiuretic hormone levels.

Experiences and lessons

Inappropriate ADH syndrome has been rarely reported as a result of PEG bowel
cleansing. However, as the symptoms are severe and potentially fatal, medical
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personnel must be aware of such side effects and treatment methods.

9

The authors present a case report of a patient with a complication related to
the colon cleansing preparation for colonoscopy. The patient was admitted to
the hospital after PEG colon cleansing preparation for colonoscopy because
of an acute reaction leading to stupor requiring intensive care admission and
was finally diagnosed with a syndrome of inappropriate secretion of antidiuretic
hormone. PEG colon cleansing is considered safe and this is a rare condition
induced by PEG colon cleansing for colonoscopy in a middle aged patient
needing intensive care. The description of this exceptional complication is
interesting and it is convenient to have knowledge in this regard. The presentation, the diagnostic work-up and the Discussion are adequate and supported by
updated bibliographic data.
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Core tip: We report a case of epilepsy due to mefloquine chemoprophylaxis. Considering that mefloquine is
associated with a higher risk of neurologic and psychiatric adverse events than the alternative regimens, we
suggest considering mefloquine as a second line choice
after atovaquone/proguanil and doxycycline for shortterm travelers.
Original sources: Gobbi F, Rossanese A, Buonfrate D, Angheben A, Postiglione C, Bisoffi Z. Epilepsy triggered by mefloquine
in an adult traveler to Uganda. World J Clin Cases 2014; 2(1):
12-15 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v2/i1/12.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i1.12

Abstract
We report a case of a traveler who visited Uganda for 8
d, and took mefloquine one tablet/week for malaria prophylaxis. After the second dose, he suffered from two
episodes of loss of consciousness with seizures, therefore mefloquine was discontinued. During the flight back
after full recovery, seizures reoccurred while he was on
board, he was disembarked in Addis Ababa and then
transferred to Nairobi. After repatriation to Italy, he experienced four other similar episodes. The patient was
still on full dose anticonvulsant therapy one year and a
half after, as any attempt at reduced dose was unsuccessful. Currently, three agents (mefloquine, atovaquone/proguanil, and doxycycline) are recommended
for malaria chemoprophylaxis, with similar efficacy but
different adverse event profiles, regimens, and prices.
Considering that mefloquine is associated with a higher
risk of neurologic and psychiatric adverse events than
the alternative regimens, we suggest considering mefloquine as a second line choice after atovaquone/progua-
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INTRODUCTION
According to most international guidelines[1-4], atovaquone/
proguanil, doxycycline and mefloquine are all indicated as
the first choice for the chemoprophylaxis of Plasmodium
falciparum malaria. The efficacy of the three drugs seems
to be comparable[5], but side effects and costs are different. Although a causal relationship between the drug
intake and a severe side effect is usually difficult to demonstrate, it is well known that mefloquine is associated
with a high risk of neurologic and psychiatric disorders
(NPD). Weinke et al[6] estimated that one of 13000 travelers receiving mefloquine chemoprophylaxis suffers from
serious central nervous system reactions. Barrett et al[7],
in a postal and telephone survey, reported that 0.7% of
travelers taking mefloquine had disabling NPD.
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Adverse events related to mefloquine mostly occur in people with a past history of seizures or manicdepressive illness[8], but in literature there are reports of
cases of seizures in travelers, with no previous personal
or family history of epilepsy, after taking mefloquine for
treatment[9] or prophylaxis[10].

symptoms: central and peripheral nervous system disorders (including headache, dizziness, vertigo, seizures)
and psychiatric disorders (including major psychiatric
disorders, anxiety and sleep disturbances)[12]. Controlled
studies have shown a significant excess of NPD in mefloquine users[5,13-16]. Moreover, in a recent study, van
Essen et al[17] suggest that mefloquine disturbs motor
learning skills. Considering NPD as potentially severe
and dangerous adverse side effects and the availability
of drugs with equivalent efficacy, the new Italian indications for malaria prophylaxis[18] proposed mefloquine
as a second line choice after atovaquone/proguanil and
doxycycline for short-term travelers. However, mefloquine keeps playing a fundamental role for specific
groups of travelers: pregnant and breastfeeding women,
long-term travelers, adults and children visiting friends
and relatives (VFR)[19]. Travelling to malaria endemic
areas during pregnancy is contraindicated because
this disease is an important cause of stillbirth, spontaneous abortion or maternal death [20]. However, for
pregnant women who cannot defer their travel (mostly
VFR), mefloquine is the only option, as doxycycline is
contraindicated in pregnancy and, although proguanil
is considered safe and no teratogenicity has been observed in animal studies using atovaquone, there are no
sufficient data about safety of atovaquone/proguanil.
In fact, mefloquine has been proved to be safe in the
first trimester: according to Schlagenhauf et al[21], birth
defect prevalence and fetal loss after mefloquine exposure in pregnancy were comparable in prospectively
monitored cases to background rates. For long-term
travelers (nonimmunized travelers who visit malaria endemic areas for a period of six mo or longer), malaria
chemoprophylaxis is controversial. Although the risk
of malaria increases with longer stays, the adherence to
chemoprophylaxis decreases over time. Steffen et al[22]
reported that compliance with chemoprophylaxis was
reported by 57.0% of travellers who spent less than 3
mo in Africa, compared with 29.2% who stayed for 3-12
mo. In case chemoprophylaxis is recommended, mefloquine, if well tolerated, remains a good option in alternative to doxycycline: the weekly dose facilitates a good
adherence. Long-term atovaquone/proguanil is now
registered in Italy, but a long-term chemoprophylaxis
is too expensive. van Riemsdijk et al[16] found that NPD
occurred more frequently in females and were more
common in first-time users. Usually females weigh less
than males, so we suggest to modulate the mefloquine
dosage by body weight (i.e., people weighing between 40
and 60 kg should take 75% of the tablet)[4]. For a traveler who takes mefloquine for the first time, it is advisable to start chemoprophylaxis 3 wk before travelling,
because adverse effects usually appear at the first dose.
Lobel et al[23] found that the frequency of these events
declined with the increasing duration of prophylaxis.
Travelers who have taken mefloquine before and had no
NPD can usually take this drug again. For many VFR

CASE REPORT
A 40-year-old Italian traveler visited Uganda for 8
d, and took mefloquine one tablet/week for malaria
prophylaxis. His weight was 70 kg. His clinical history
was unremarkable and he had no history of alcohol
or tobacco abuse. He was vaccinated against yellow
fever, hepatitis A and tetanus-diphtheria. Upon arrival
in Kampala, after the second dose of mefloquine, he
suffered from two subsequent episodes of grand mal
seizure, therefore mefloquine was discontinued. The
duration of the two episodes was about 5 min and the
patient remained unconscious for 10 min. During the
flight back after full recovery, seizures reoccurred while
he was on board, so he was disembarked in Addis
Ababa. One further episode occurred at the airport and
another one upon urgent admission to the hospital. He
was then transferred to Kenya Nairobi Hospital under
suspicion of meningitis or cerebral malaria (both were
later ruled out), where he started on phenytoin 100 mg
twice a day.
After repatriation to Italy, two weeks after the first
crisis, an electroencephalogram showed diffuse epileptiform abnormalities, while a brain-RM was negative. Then, he experienced four similar episodes and
was treated with diazepam. Moreover, phenytoin was
replaced by levetiracetam 500 mg twice a day. Levetiracetam was stopped after 6 mo, but subsequent seizure
episodes required another course of anticonvulsivant
prophylaxis, with sodium valproate 500 mg twice a day.
The patient was still on full dose anticonvulsant therapy
one year later, as any attempt at dose reduction was unsuccessful.

DISCUSSION
Currently, three drugs (mefloquine, atovaquone/proguanil, and doxycycline) are recommended for malaria
chemoprophylaxis, with similar efficacy but different adverse event profiles, regimens, and prices[5]. The choice
of the different drugs depends on the levels of malaria
transmission and presence of drug resistance in the destination area, on specific characteristics of the traveler
(e.g., underlying health conditions, possible pregnancy,
compliance to daily/weekly therapies), on the duration
and purpose of travel and on costs. Jacquerioz et al[11],
in a review of drugs for preventing malaria in travelers,
conclude that atovaquone-proguanil and doxycycline are
the best tolerated agents and mefloquine is associated
with adverse NPD. NPD includes two categories of
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families, who stay long in high-risk areas, mefloquine
represents a good option because of its low cost and
weekly administration. Moreover, mefloquine is effective and well tolerated in children weighing < 20 kg[24].
Considering that mefloquine is often the only drug that
can be prescribed for young children VFR, because
doxycycline is contraindicated in children < 8 years and
atovaquone/proguanil is generally too expensive, mefloquine is considered the best option for VFR families.
In conclusion, we suggest considering mefloquine as
a second choice for short-term (less than one mo) travelers; however, mefloquine remains a good option, in alternative to doxycycline, for long-term travelers and the first
choice for pregnant women and VFR families.
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11

Case characteristics

Grand mal seizures after taking mefloquine for malaria prophylaxis.

12

Clinical diagnosis

The duration of each of the two episodes of grand mal seizures was about 5
min and the patient remained unconscious for 10 min.

Differential diagnosis

13

Epilepsy due to other causes.

Imaging diagnosis

Electroencephalogram showed diffuse epileptiform abnormalities, while a brainRM was negative.

14

Treatment

The patient was treated with phenytoin 100 mg twice a day, then with levetiracetam 500 mg twice a day, and then with sodium valproate 500 mg twice a day.

Related reports

Adverse events related to mefloquine mostly occur in people with a past history
of seizures or manic-depressive illness, but in literature there are also reports of
cases of seizures in travelers who had no previous personal or family history of
epilepsy, after taking mefloquine for treatment or prophylaxis.

15

Experiences and lessons

Authors suggest considering mefloquine as a second choice for short-term (less
than one mo) travelers; however, mefloquine remains a good option, in alternative to doxycycline, for long-term travelers and the first choice for pregnant
women and visiting friends and relatives families.

16

Peer review

This article highlights possible severe side effects of mefloquine and suggest to
consider other drugs as a first choice for malaria chemoprophylaxis.
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Core tip: We report seven patients with successful recanalization after endovascular treatment in acute large
vessel stroke from a single stroke center in Thailand.
Patient screening and selection with multimodal imaging protocol and multimodality methods of endovascular interventional therapy are described.
Original sources: Jongsathapongpan A, Raumthanthong A,
Muengtaweepongsa S. Successful recanalization with multimodality endovascular interventional therapy in acute ischemic
stroke. World J Clin Cases 2014; 2(3): 78-85 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i3/78.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i3.78

Abstract
Stroke is an important cause of death and disability in
adults. However, effective treatments for patients with
acute ischemic stroke are limited. Intravenous recombinant tissue plasminogen activator (iv rtPA) within 4.5
h after onset has been approved as a standard treatment for patients with acute ischemic stroke. However,
due to time constraints, less than one percent of acute
ischemic stroke patients in Thailand are able to obtain
iv rtPA. Although endovascular interventional therapy
has not yet been approved as standard treatment in
acute ischemic stroke, it is the one of the potentially
effective treatment options. There are several reliable
methods of endovascular therapy for acute ischemic
stroke patients. Endovascular interventional therapy
has rarely been done in Thailand. We report seven patients with successful recanalization after endovascular
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INTRODUCTION
Stroke is the leading cause of adult disability, particularly
in the elderly, and remains the third most common cause
of death in the developing world, as well as in Thailand[1,2]. Despite improving the quality of stroke management, morbidity and mortality related to stroke remain
significant[3]. Intravenous recombinant tissue plasminogen activator (iv rtPA) is a standard treatment for patients
with acute ischemic stroke[4]. The NINDS study shows
that iv rtPA given within 3 h of stroke onset improves
the modified Rankin Scale (mRS) at 90 d[5]. The recent
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Table 1 Summary of clinical presentation, treatment provided and clinical outcome

1
2
3
4
5
6
7

Sex

Age

F
F
M
M
M
F
M

56
80
64
81
61
87
70

Location NIHSS Onset (h)
ICA
BA
ICA, M1
BA
M1
BA
M1

20
NA
10
30
9
NA
NA

3
5.5
5.5
13
6
5
5

AF iv rtPA (mg) ia rtPA(mg) Solitaire Penumbra Carotid stent Final mRS Any ICH
Y
Y
Y
-

59
-

8
5
5
5

Y
Y
-

032”
041”
041”

Wall stent
-

2
4
1
0
0
4
2

N
N
N
N
Y
N
Y

sICH
N
N
N
N
N
N
N

F: Female; M: Male; ICA: Internal carotid artery; BA: Basilar artery; NIHSS: National Institutes of Health Stroke Scale; iv rtPA: Intravenous recombinant tissue plasminogen activator; ia rtPA: Intra-arterial recombinant tissue plasminogen activator; NA: Not available; Y: Yes; N: Not.

ECASS3 trial expands indication of intravenous rtPA
to 4.5 h[6]. Clinical benefit from iv rtPA to Thai stroke
patients has been shown in studies[7,8]. However, most
stroke patients are still not able to get iv rtPA due to delayed arrival and tight exclusion criteria[9].
Identification of ischemic penumbra with diffusionperfusion mismatch by magnetic resonance imaging
(MRI) may have a role in patient selection for further
treatment in acute ischemic stroke[10,11]. However, the
benefit on clinical outcomes of this imaging selection for
endovascular treatment in patients with acute ischemic
stroke is still controversial[12].
Intra-arterial thrombolysis is a viable option to some
patients who arrive after the 3 h[13]. The PROACT Ⅱ trial
showed that recanalization rate and functional outcomes
are better with intra-arterial thrombolysis[14]. Mechanical
thromboembolectomy in acute ischemic stroke has received intense interest in recent years. The multi MERCI
trial shows that clot removal with the device, which can
be done up to 8 h after stroke onset, raises the recanalization rate up to 60%[15]. The Penumbra Pivotal trial shows
that continuous thrombus aspiration with a Penumbra
catheter can improve the recanalization rate to more than
80%[16]. The SWIFT trial shows that clot extraction with
the Solitaire device in large vessel occlusion, including
internal carotid artery (ICA), middle cerebral artery part 1
(M1), middle cerebral artery part 2 (M2) and basilar artery
(BA), also provides a recanalization rate of up to 80%[17].
Unfortunately, the two most recent trials published in a
landmark journal do not show any benefit in functional
outcomes from endovascular treatment in acute ischemic
stroke[18,19].
In Thailand, endovascular interventional therapy
rarely has been performed in patients with acute ischemic
stroke. Intra-arterial recombinant tissue plasminogen
activator (ia rtPA) is an option in some medical centers.
Imaging selection is also optional for decision making in
some centers. Recently, Solitaire and Penumbra devices
have been available for commercial use. We report our
initial experiences with these procedures.
Phyathai 2 is a private hospital located in central of
Bangkok. This 200 bed hospital provides 20 intensive
care unit beds for medical intensive conditions, including acute ischemic stroke. The medical records of patients who received endovascular interventional therapy
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for acute large vessel occlusion (ICA, M1, M2 and BA)
in Phyathai 2 Hospital during February 2010 to January
2013 were reviewed.
Endovascular interventional therapy protocol
Acute ischemic stroke patients who were not eligible for
iv rtPA or who still had significant deficits after iv rtPA
were evaluated by the stroke neurologist (SM). A stroke
interventional team (Jongsathapongpan A, Raumthanthong A) was alerted. Multimodal MRI (conventional
MRI with MRA and MR perfusion) was done on an
emergency basis. If the diffusion-perfusion mismatch
was more than 20%, the patient would be transferred to
the catheterization lab for endovascular treatment. The
anesthesiologist was standing by in the catheterization lab.
The right femoral artery was cannulated with an 8 F
sheath. Selective angiography of the carotid or vertebral
artery was done with a 5 F Simmon 1 or a 5 F JR4 catheter. The aortic arch angiogram and 4 vessel DSA were
not routinely performed. If an occluded artery was confirmed, a 6 F 90 cm sheath was placed as far as a distal
cervical ICA or a distal V2 segment. A 018 microcatheter
was advanced over the guidewire to the occlusion site.
Low dose ia rtPA (less than 5 mg) was given. If no clot
lysis was seen, continuous clot aspiration using a Penumbra device or clot extraction with a Solitaire device was
performed.

CASE REPORT
We identified 7 cases. Age ranged from 56-87 years. National Institutes of Health Stroke Scale (NIHSS) ranged
from 9-30. Multimodal MRI was done in 6 of 7 cases
(86%). There were 2 patients with ICA occlusion, 2 with
middle cerebral artery (MCA) occlusion and 3 with BA
occlusion. Carotid stenting was performed in one case. ia
rtPA, mechanical thrombectomy and combined treatment
were done in 4, 5 and 3 cases, respectively. Solitaire and
Penumbra devices were used in 2 and 3 cases, respectively. Only 1 patient received intervention after intravenous
thrombolysis. Case presentation and treatment are summarized in Table 1.
Case 1
Left distal ICA occlusion opened with ia rtPA and
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Solitaire device: A 56-year-old female presented with
right hemiparesis and aphasia. She arrived at hospital 1
h after onset. Emergency computed tomography (CT)
brain showed cord sign in left MCA and distal ICA. Initial NIHSS was 20. Electrocardiography (EKG) showed
normal sinus rhythm. Echocardiography showed no
intracardiac thrombus. iv rtPA was given 90 min after onset. No neurological improvement was noted. Two hours
after iv rtPA, angiography was done. We found distal ICA
occlusion. Balloon inflation with a 2.0 mm × 15 mm
coronary balloon was attempted without success. Eight
milligrams of ia rtPA was infused. No clot lysis was seen.
Then, a 4.0 × 15 Solitaire device was deployed 5 h after
onset. Immediate angiography showed thrombolysis in
cerebral infarction (TICI) 2 flow. The Solitaire was slowly
pulled back and a large thrombus was removed. Residual
stenosis of mid M1 persisted but it resolved after 1 mg
of nimodipine. Final angiography showed TICI 3 in M1
and anterior cerebral artery part 1 (A1). Occlusion of
anterior cerebral artery part 2 (A2) was noted. No further
intervention was attempted. Six months after the procedure, mRS was 2 (Figure 1A and B).

clusion of supraclinoid ICA were seen. After deployment
of a distal protection device, carotid stenting was done
using 7.0 mm × 30 mm WALLSTENT™. Angiogram
showed good flow of left ICA. Occluded distal M1 was
noted. No further intervention was attempted because of
good collateral flow. Two days after the procedure, NIHSS was 1 and mRS was 1 (Figure 1E and F).
Case 4
Basilar artery occlusion opened with Solitaire device:
An 81-year-old male presented with left hemiparesis. He
arrived at hospital 7 h after onset. He had hypertension,
dyslipidemia and chronic atrial fibrillation. Echocardiography revealed no intracardiac thrombus. MRI and MRA
brain showed small right cerebellar infarction and mid
basilar artery occlusion. He was transferred to the catheterization lab 13 h after onset. Angiography showed tortuous left vertebral artery and occluded proximal BA. We
failed to advance a 5 F hydrophilic catheter over the left
vertebral artery. Then, a homemade 90 cm shortened JR
7 F guiding catheter was placed at the proximal vertebral
artery. A 4.0 mm × 15 mm Solitaire was deployed at the
basilar artery. After thrombus extraction, TICI 3 flow of
basilar was noted. Some residual thrombus remained in
the basilar artery. No further intervention was attempted.
He regained full consciousness the next day. Final NIHSS
was 1 and mRS was 0 (Figure 1G and H).

Case 2
BA occlusion opened with ia rtPA and Penumbra
device: An 80-year-old female presented with alteration
of consciousness. She had hypertension and chronic AF.
Warfarin had been discontinued during the last month
for unknown reasons. Immediate CT brain showed hyperdense basilar artery. MRI and MRA brain revealed
small right cerebellar infarction and occlusion of mid
basilar artery. Patent bilateral fetal type posterior cerebral
artery was noted. Echocardiography showed no intracardiac thrombus. She was transferred to the catheterization
lab 5.5 h after onset. Angiogram showed near occlusion
of mid BA. Continuous thrombus aspiration with a 032
Penumbra catheter was done. TICI 3 was seen from
proximal to mid basilar artery and bilateral superior cerebellar artery. Occluded distal basilar artery could not be
opened. MRI brain on the next day showed bilateral superior cerebellar infarction. No intracranial hemorrhage
was seen. After 3 mo mRS was only 4. Four months later,
she suffered from a left MCA stroke despite dabigatran
maintenance. No thrombolytic drug was given because
of late presentation (Figure 1C and D).

Case 5
Left distal M1 occlusion opened with ia rtPA: A
61-year-old male presented with right arm weakness and
dysphasia. He arrived at hospital 1 h after onset. Initial
NIHSS was 9. EKG was sinus rhythm. Echocardiography showed no intracardiac thrombus. MRI and MRA
brain revealed small infarction in the left MCA area and
left distal M1 occlusion. A large diffusion-perfusion mismatch was seen. He was transferred to the catheterization
lab 4 h after onset. Angiography showed occlusion of
superior M2 and slowed flow in the inferior M2 branch.
Good pial collateral flow to the left superior M2 area
was seen. Five milligrams of ia rtPA was given. TICI 3
flow of M1 and inferior M2 was noted. The superior M2
branch was still occluded. No further intervention was
attempted. CT brain on the next day showed small spot
hemorrhage in the left temporal lobe and small infarction
of the left corona radiata. Right hemiparesis improved
after the procedure. Three months later, he had only mild
dysphasia and mRS was 0 (Figure 1I and J).

Case 3
Tandem ostial left ICA and distal M1 occlusion
opened with carotid stent: A 64-year-old male was
admitted for prostate surgery. Two days after the operation, he developed a right hemiparesis and dysphasia.
Initial NIHSS was 10. MRI and MRA brain showed small
left MCA infarction and severe ostial left ICA stenosis.
Because of symptom fluctuation, iv rtPA was not given.
Endovascular treatment was done because of a large
diffusion-perfusion mismatch (> 20%). Angiography was
done 5.5 h after onset. Critical ostial ICA stenosis and oc-
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Case 6
BA occlusion opened with ia rtPA and Penumbra device: An 87-year-old female patient was referred to our
hospital because of loss of consciousness. Initial CT scan
showed no significant hypodense area. EKG showed atrial fibrillation. MRI and MRA brain showed left pontine
infarction and small bilateral cerebellar infarction. She
was transferred to the catheterization lab 5 h after onset.
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K

L

M

N

Figure 1 Case angiogram. A: Pre-procedure imaging showed occlusion of distal left internal carotid artery (black arrow); B: Post-procedure imaging showed good
flow of middle cerebral artery (MCA) and A1 (white arrow), occlusion of A2 (arrowhead) was noted; C: Pre-procedure imaging showed near total occlusion of mid basilar artery (BA) (black arrow); D: Post-procedure imaging showed improved in mid BA, distal BA (arrowhead) still occluded; E: Pre-procedure imaging showed critical
stenosis of ostial left including internal carotid artery (ICA) (black arrow); F: Post-procedure imaging showed mild residual stenosis of proximal ICA after carotid stenting (arrowhead); G: Pre-procedure imaging showed proximal BA occlusion (black arrow); H: Post-procedure imaging showed patent BA with some residual thrombus
in proximal part (arrowhead); I: Pre-procedure imaging showed thrombotic occlusion of superior M2 branch and slow flow of inferior M2 branch (black arrow); J: Postprocedure imaging showed good flow of inferior M2 branch, superior M2 branch still occluded and that area was supplied from pial collateral (arrowhead); K: Preprocedure imaging showed occlusion of distal BA (black arrow); L: Post-procedure imaging showed patent BA (white arrow) and right posterior cerebral artery (PCA),
with left PCA still occluded (arrowhead); M: Pre-procedure imaging showed occlusion of distal left M1 (black arrow); N: Post-procedure imaging showed good flow of
left MCA (arrowhead) and all branches.

Angiogram showed occlusion of distal BA. ia rtPA 5 mg
was given without improvement. Four minutes of continuous thrombus aspiration with a Penumbra 041 catheter
was done. Complete clot removal was seen. FU CT brain
on the next day showed no intracranial hemorrhage but a
new right occipital lobe infarction was seen. Despite the
good angiographic outcome, she only had mRS 4 on the
final visit (Figure 1K and L).

with Penumbra 041 catheter was done. Complete clot removal was seen. CT brain on the next day showed small
subarachnoid hemorrhage in the left sylvian fissure. No
new infarction was seen. Three months later, he had only
mild weakness of the right arm and mRS was 2 (Figure
1M and N).

Case 7
Left M1 occlusion opened with ia rtPA and Penumbra device: A 70-year-old male patient was referred to
our hospital because of stupor, right hemiplegia and
aphasia. He had diabetes, hypertension and was post
coronary artery bypass surgery. EKG showed normal
sinus rhythm. Echocardiography showed no intracardiac
thrombus. Initial CT scan showed old cerebral infarction and so iv rtPA was not given. MRI and MRA brain
showed occlusion of left M1. DWI showed no acute
infarction. He was transferred to the catheterization lab 5
h after onset. Angiogram showed occlusion of left distal
M1. ia rtPA 5 mg was given via a Rebar microcatheter
without success. Three minutes of continuous aspiration

We described 7 cases of endovascular treatment with successful recanalization in acute ischemic stroke patients.
Good outcome, defined by mRS less than 2, were found
in 5 of 7 cases (71%). When mechanical thromboembolectomy devices were used, successful recanalization
rate and good outcome were found in 80% and 60%,
respectively, which are comparable to 81% and 25%,
respectively in the PENUMBRA pivotal trial and 61%
and 58%, respectively in the SWIFT trials. There was no
mortality in our series, compared to 38% in the PENUMBRA pivotal trial and 17% in the SWIFT trial. In our
series, intracranial hemorrhage and symptomatic intracranial hemorrhage were found in 28% and 0%, respectively,
which is comparable to 28% and 11%, respectively in the
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PENUMBRA pivotal trial and 17% and 2%, respectively
in the SWIFT trial[16,17]. In our case series, younger (less
than 80 years old) patients and good collateral supply
were good prognostic indicators. We observed that in patients under 80 years old, all patients had good outcome
(4 of 4) and in the presence of collateral supply (case 3
and case 5) a good outcome may be achieved even if the
direct flow cannot be restored.
Multimodal MRI is the most reliable study to select
the patients[20,21]. Patients with a small infarct core but
large diffusion-perfusion mismatch are more likely to
have better outcomes[21-23]. There is evidence that multimodal CT is also able to identify the infarct core and
penumbra area[21,24]. However, high dose of iodinated
contrast usage during CT may be contra-indicated in
some patients[25]. Application of the ASPECT score with
multimodal CT may be helpful for patient selection and
outcome prediction[26,27].
Intra-arterial thrombolysis is one of preferred treatments in some centers[13,28]. Based on the PROACT trial,
patency rate (TICI 2, 3) was 66% and mRS less than 2 at
the 90th day was 40%, but in our case series, no clot lysis
was found in any case[14]. It might be due to the limited
dose of rtPA we used (less than 5 mg) and that the waiting time was too short (average 10-20 min). Anyway, we
believed that ia rtPA still had a role in some patients, such
as patients with small thrombus burden and patients with
very tortuous neck arteries. However, it is likely that the
role of ia rtPA will be surpassed by high efficacy mechanical devices in the near future[29].
Recently, mechanical thrombectomy devices in acute
stroke have received intense interest[29,30]. High patency
rate (61%-86%) and improved clinical outcome were
reported in the SWIFT, PENUMBRA and TREVO trials[16,17,31]. However, individual devices may have their
own technical issues. A stent based device, using a dragging method, may cause thrombus embolization into
new territory. The possible solutions for this problem
are to allow the device to “ingest” the thrombus for few
minutes, to slowly pull back (1 cm/min) and to add aspiration force through the sheath or guide catheter. The
advantage points of stent based devices are small delivery
profile and speed of recanalization[32].
Continuous thrombus aspiration using a Penumbra
device has one inherited problem, that is “profile”[33].
Because of a larger profile, it may require delivery in
triaxial fashion over the guidewire and microcatheter.
The strong advantage of a Penumbra device is more
complete clot removal and less embolization into new
territory[33]. This could benefit the patients with large
thrombus burden and in the situation with residual
thrombus after the dragging method. The aspiration
method, compared to the dragging method, is perceived
to result in less vessel trauma. Clinical trials reported no
difference in intracranial hemorrhage, compared to the
Solitaire device[29,30,33].
We plan to reduce time to recanalization in our center. Focused stroke MRI protocol may shorten it by a
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few minutes in this critical condition. Using multimodal
CT instead of MRI may also be a time saver. An interventionist should be available 24/7. Activation of the
interventional team during the imaging study is crucial.
Using mechanical thromboembolectomy as a first line
treatment, instead of intra-arterial thrombolysis, should
be of benefit.
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Tentorial dural arteriovenous fistula presenting as
myelopathy: Case series and review of literature
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disability. The potential for functional ambulation in
patients with DAVF is related to the time of intervention. This emphasizes the important of early diagnosis
and early intervention in DAVF. The eventual outcome
may depend on several factors, such as the duration of
symptoms, the degree of disability before treatment,
and the success of the initial procedure to close the
fistula. The usage of magnetic resonance imaging and
selective angiography has significantly improved the
ability to characterize DAVFs, however, these lesions remain inefficiently diagnosed. If intervention is delayed
even prolonged time in rehabilitation does not change
the grave prognosis. This review outlines the presentation, classication and management of DAVF as well as
discussing patient outcomes.
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Core tip: Tentorial dural arteriovenous fistulas (DAVF)
are an uncommon entity, and myelopathy as a result of
these AV fistulas is even more uncommon. We present
two cases of myelopathy as a result of dural AV fistulas. This review highlights the classification of dural AV
fistulas, the various diagnostic modalities available for
diagnosis and management strategies employed for the
treatment of DAVF. We also stress the importance of
a timely diagnosis and its impact on patient outcomes
and recovery.

Abstract
Dural arteriovenous fistula (DAVF) is a rare type of cerebral arteriovenous malformation. Common presenting
symptoms are related to hemorrhage. However, rarely
these patients may present with myelopathy. We present two cases of DAVF presenting as rapidly progressive
myelopathy. Two treatment options are available: microsurgical interruption of the fistula and endovascular
embolization. These treatment options of DAVFs have
improved significantly in the last decade. The optimal
treatment of DAVFs remains controversial, and there is
an ongoing debate as to whether primary endovascular
or primary microsurgical treatment is the optimal management for these lesions. However, despite treatment
a high percentage of patients are still left with severe
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INTRODUCTION
Dural arteriovenous fistulas (DAVF) constitute 10% to
15% of all intracranial vascular malformations[1,2]. Tentorial DAVFs account for 8.4% of intracranial DAVFs[3].
Cranial dural arteriovenous fistulas may give rise to myelopathy due to spinal perimedullary venous drainage
causing intramedullary venous hypertension[4]. However,
this is very uncommon, with only 38 cases reported in
the literature[5]. We describe two cases of tentorial dural
AV fistulas causing significant myelopathy.

CASE REPORT

Figure 1 Magnetic resonance imaging of the cervical spine showing increased T2/STIR signal intensity in the pons, medulla, and upper cervical
spine and multiple small flow voids in the dorsal cervicothoracic spine
suggestive of dural arteriovenous malformation.

Case 1
A 69-year-old male presented to our institution with 3 d of
progressively worsening bilateral lower extremity weakness and urinary retention. These symptoms had been
preceded by bilateral hand and forearm pain that lasted
for 2 d. The patient was presumptively diagnosed with
Guillian-Barre Syndrome and treatment started. Magnetic
resonance imaging of the brain and of the cervical, thoracic, and lumbar spine showed increased T2/STIR signal
intensity in the pons, medulla, and upper cervical spine
and multiple small flow voids in the dorsal cervicothoracic spine suggestive of dural arteriovenous malformation (Figure 1). Neurological exam revealed significant
weakness in bilateral lower extremities, most pronounced
in bilateral hamstrings and in the left tibialis anterior. The
upper extremity strength testing was normal. There were
no sensory abnormalities. Deep tendon reflexes were
increased in the lower extremities. This presentation was
thought to be consistent with myelopathy from venous
congestion related to a dAVF. He underwent angiography,
which confirmed a Cognard V tentorial dAVF fed by the
left middle meningeal, tentorial branch of the left ICA,
and dural branches of the occipital and posterior auricular arteries, with drainage into cervical spinal veins (Figure
2). The AVF was successfully embolized with Onyx (Covidien Inc., Mansfield, MA) without any residual filling
seen following embolization (Figure 3). The patient was
discharged to rehab on hospital day 5. He was seen in
follow-up 10 wk later, at which point he was noted to be
walking independently, without urinary symptoms and
only mild proximal lower extremity weakness bilaterally
with manual muscle testing grade of 4 out of 5 in bilateral iliopsoas and hamstrings. The Aminoff-logue scale
changed from 6 preintervention, to 1 after embolization
of dural AV fistula.

Figure 2 Angiogram showing a Cognard V tentorial dural arteriovenous
fistula fed by the left middle meningeal, tentorial branch of the left ICA,
and dural branches of the occipital and posterior auricular arteries, with
drainage into cervical spinal veins.

therapy. MRI Brain revealed dilated tortuous vessels posterior to the spinal cord between the foramen magnum
and the upper thoracic spine. It also showed asymmetric
expansion and T2/FLAIR signal abnormality of the left
side of the brainstem at the cervicomedullary junction,
as well as diffuse expansion and mild diffuse T2 signal
abnormality within the cervical and upper thoracic spinal
cord (Figure 4).
Cerebral angiogram showed a left transverse sigmoid
junction dAVF fed by the left occipital artery (Figure 5).
This fistula drained into the superior petrosal sinus, going
to the tributaries of the petrosal vein and to the anterior
medullary vein. From the anterior medullary vein it then
drained down to the anterior spinal and cervicomedullary
veins. This venous drainage was thought to be responsible for venous hypertension and the subsequent quadriparesis that the patient was experiencing. This DAVF was
successfully embolized with Onyx (Covidien Inc., Mansfield, MA). Three month follow-up angiogram revealed
no opacification of the fistula with left occipital artery
injection (Figure 6). Clinically the patient had regained
complete strength in all 4 extremities and was back at
work performing manual labor. The Aminoff-logue scale
changed from 7 preintervention, to 0 after embolization

Case 2
A 34-year old woman presented with progressively worsening bilateral upper and lower extremity weakness over 1
wk. Past medical history was significant for temporal pilocytic astrocytoma resection with subsequent whole brain
radiation at age 12. Examination revealed quadriparesis
and hyperreflexia in all 4 extremities. Initial presumptive
diagnosis made was transverse myelitis with high cervical
cord involvement, and the patient was started on steroid

WCCR|www.wjgnet.com

1399

February 8, 2015|Second Edition|

Gross R et al . Dural AVF presenting as myelopathy

Figure 3 Arteriovenous fistula shown in Figure 2 now successfully embolized with Onyx without any residual filling seen following embolization.

Figure 5 Cerebral angiogram showed a left transverse sigmoid junction
dural arteriovenous fistula fed by the left occipital artery.

Figure 4 Magnetic resonance imaging brain and cervical spine showing
asymmetric expansion and T2/FLAIR signal abnormality of the left side of
the brainstem at the cervicomedullary junction, as well as diffuse expansion and mild diffuse T2 signal abnormality within the cervical and upper
thoracic spinal cord.

Figure 6 Post onyx embolization angiogram shows no persistent opacification of the fistula with left occipital artery injection.

The higher the type, the more likely the DAVF is to be
symptomatic as a result of increased venous congestion.
Both our cases were classified as Cognard Type Ⅴ lesions. Type Ⅴ DAVF usually have aggressive symptoms
with progressive myelopathy due to spinal cord venous
hypertension. The perimedullary venous drainage can extend down to the thoracic or lumbar levels.
The etiology of DAVFs is not entirely clear. It is
generally accepted that DAVFs in adults are acquired.
Trauma, prior surgery, sinus thrombosis, and stenosis
have been proposed as possible etiologies[3,4,8,9]. An atypical presentation can lead to delays in accurate diagnosis,
as clinicians may first think of other causes of rapidly
progressive weakness, such as Guillian Barre syndrome
and transverse myelitis. Both the cases we have presented
were suspected to be suffering from similar neurological ailments. Only after failure to improve with standard
therapy were further investigations conducted and the
dAVF discovered on MRI imaging. This goes to underscore the importance of an accurate and timely diagnosis
and the value of MRI in the acute setting since delayed
diagnosis leads to grave neurologic and functional prognosis[10].
MRI findings can be subtle and difficult to interpret.
These include prominent perimedullary flow voids as well
as T2 signal intensity in the brainstem and spinal cord

of dural AV fistula.

DISCUSSION
dAVFs are rare vascular lesions that can come to clinical
attention as either intracranial hemorrhage (intraparenchymal, subarachnoid, subdural) or as a consequence of
venous hypertension. In the latter situation, presenting
symptoms are varied and can include pulsatile tinnitus,
dementia, seizures, encephalopathy, parkinsonism, intracranial hypertension, and myelopathy[4]. Here we have
presented two cases of rapidly progressive myelopathy
related to dAVFs. All fistulas have one or more feeding
arteries, derived from the dural arteries or meningeal
branches of cerebral arteries, with venous drainage into a
venous sinus, leptomeningeal, or spinal veins.
The classification of intracranial DAVFs has evolved
over time, based on venous drainage, natural history, and
arterial feeders. Cognard classification divides DAVFs in
5 types (Ⅰ-Ⅴ). This classification is based on the direction of dural sinus drainage (antegrade or retrograde),
the presence or absence of cortical venous drainage, and
venous outflow architecture (nonectactic cortical vein,
ectactic cortical vein, or spinal perimedullary vein)[6,7].
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Treatment

indicating the presence of venous congestion and edema.
Diffuse signal change in the brainstem and spinal cord,
with dilated perimedullary veins combined with a presentation of progressive myelopathy should always raise
the suspicion of a DAVF[8]. Cerebral angiography is the
gold standard for diagnosis. Arterial feeders to DAVFs
can originate from branches of the external carotid artery
such as the occipital artery, posterior meningeal artery,
middle meningeal artery, as well as meningeal branches
of pial arteries[9,11,12]. When the arterial phase of spinal
angiography is negative, an extended observation of the
venous phase should be performed looking for venous
stagnation which is a sign of venous hypertension.
The optimal management strategy for DAVF is still
controversial. It is recommended that DAVF be managed
at a center with multidisciplinary experience in endovascular therapy, microsurgery and radiosurgery. Although
both of our patients were successfully treated endovascularly, there is still a major role of conventional microsurgery in selected patients. Surgical therapy involves ligation
and disruption of the arterio-venous fistulous connection,
with success rates of 87.5% to 100% reported in literature[1-3,12]. Embolization with Onyx can be used as a first
line therapy in many patients, with reportedly high rates
of durable cure and low rates of complications[13,14]. There
is some evidence to suggest that surgical ligation may offer permanent cure without any recurrence compared to
endovascular therapy where recurrence may occur[15].
Endovascular and surgical therapies are associated
with significantly improved symptoms once the definitive diagnosis of SDAVF is made, with studies showing
significant improvement in patient outcomes measured
on the Aminoff-Logue scale. The Aminoff-Logue scale is
a disability scale comprising of three subcategories which
score the patient on their gait, micturition and bowel
control. Literature supports post-treatment improvement
particularly in the subcategories of micturition and gait[16].
In conclusion, DAVFs are rare but aggressive and potentially fatal vascular malformations. Atypical presentation can mimic other more common neurologic disorders
delaying diagnosis. Early diagnosis is important in these
cases as a prompt intervention can result in great functional outcomes as evidenced by our cases.

Both patients were treated with Onyx embolization that resulted in complete
resolution of the dural AV fistula.

Related reports

This is an unusual presentation of tentorial dural AV fistulas which normally present as hemorrhage and not many cases have been reported in the literature.

Term explanation

Dural arteriovenous fistulas are abnormal connection between arteries within
the dura mater and veins that normally drain brain tissue.

Experience and lessons

Dural AV fistulas are rare vascular lesions and can be classified using the Cognard
classification. This case report highlights two cases of tentorial dural AV fistulas
presenting as progressive myelopathy and discusses treatment options available.

Peer review

Very interesting case reports. It is worth to publish.

REFERENCES
1
2
3
4

5

6

7

8

COMMENTS
COMMENTS

9

Case characteristics

The authors present two cases of dural arteriovenous fistula presenting as rapidly progressive myelopathy.

Clinical diagnosis

10

In one instance the patient demonstrated bilateral lower extremity weakness,
whereas the second patient had quadparesis with significant weakness of all 4
extremities.

Differential diagnosis

Differential diagnosis includes Guillian Barre syndrome, transverse myelitis and
various other demyelinating illnesses.

11

Imaging diagnosis

MRI showed T2 signal change in the spinal cord as well as prominent dorsal
flow voids. Cerebral angiogram showed the presence of a dural arteriovenous
fistula in both cases.

WCCR|www.wjgnet.com

12

1401

Kim MS, Han DH, Kwon OK, Oh CW, Han MH. Clinical characteristics of dural arteriovenous fistula. J Clin Neurosci 2002; 9:
147-155 [PMID: 11922702 DOI: 10.1054/jocn.2001.1029]
Zhou LF, Chen L, Song DL, Gu YX, Leng B. Tentorial dural
arteriovenous fistulas. Surg Neurol 2007; 67: 472-481; discussion
481-482 [PMID: 17445607 DOI: 10.1016/j.surneu.2006.08.078]
Awad EW, Anctil M. Positive coupling of beta-like adrenergic receptors with adenylate cyclase in the cnidarian Renilla
koellikeri. J Exp Biol 1993; 182: 131-146 [PMID: 7901317]
Khan S, Polston DW, Shields RW, Rasmussen P, Gupta R.
Tentorial dural arteriovenous fistula presenting with quadriparesis: case report and review of the literature. J Stroke Cerebrovasc Dis 2009; 18: 428-434 [PMID: 19900644 DOI: 10.1016/
j.jstrokecerebrovasdis.2008.12.007]
Renner C, Helm J, Roth H, Meixensberger J. Intracranial
dural arteriovenous fistula associated with progressive
cervical myelopathy and normal venous drainage of the
thoracolumbar cord: case report and review of the literature.
Surg Neurol 2006; 65: 506-510 [PMID: 16630919 DOI: 10.1016/
j.surneu.2005.06.022]
Zipfel GJ, Shah MN, Refai D, Dacey RG, Derdeyn CP.
Cranial dural arteriovenous fistulas: modification of angiographic classification scales based on new natural history
data. Neurosurg Focus 2009; 26: E14 [PMID: 19408992 DOI:
10.3171/2009.2.FOCUS0928]
Cognard C, Gobin YP, Pierot L, Bailly AL, Houdart E, Casasco A, Chiras J, Merland JJ. Cerebral dural arteriovenous
fistulas: clinical and angiographic correlation with a revised
classification of venous drainage. Radiology 1995; 194: 671-680
[PMID: 7862961 DOI: 10.1148/radiology.194.3.7862961]
Versari PP, D’Aliberti G, Talamonti G, Branca V, Boccardi
E, Collice M. Progressive myelopathy caused by intracranial
dural arteriovenous fistula: report of two cases and review of
the literature. Neurosurgery 1993; 33: 914-918; discussion 918-919
[PMID: 8264894 DOI: 10.1097/00006123-199311000-00023]
Lewis AI, Tomsick TA, Tew JM. Management of tentorial
dural arteriovenous malformations: transarterial embolization combined with stereotactic radiation or surgery. J
Neurosurg 1994; 81: 851-859 [PMID: 7965115 DOI: 10.3171/
jns.1994.81.6.0851]
Iovtchev I, Hiller N, Ofran Y, Schwartz I, Cohen J, Rubin SA,
Meiner Z. Late diagnosis of spinal dural arteriovenous fistulas resulting in severe lower-extremity weakness: a case series. Spine J 2013 Oct 2; Epub ahead of print [PMID: 24246747
DOI: 10.1016/j.spinee.2013.08.029]
Gobin YP, Rogopoulos A, Aymard A, Khayata M, Reizine D,
Chiras J, Merland JJ. Endovascular treatment of intracranial
dural arteriovenous fistulas with spinal perimedullary venous drainage. J Neurosurg 1992; 77: 718-723 [PMID: 1403113
DOI: 10.3171/jns.1992.77.5.0718]
Lawton MT, Sanchez-Mejia RO, Pham D, Tan J, Halbach

February 8, 2015|Second Edition|

Gross R et al . Dural AVF presenting as myelopathy

13

14

VV. Tentorial dural arteriovenous fistulae: operative strategies and microsurgical results for six types. Neurosurgery
2008; 62: 110-124; discussion 124-125 [PMID: 18424975 DOI:
10.1227/01.neu.0000317381.68561.b0]
Rangel-Castilla L, Barber SM, Klucznik R, Diaz O. Mid and
long term outcomes of dural arteriovenous fistula endovascular management with Onyx. Experience of a single tertiary
center. J Neurointerv Surg 2014; 6: 607-613 [PMID: 24062253
DOI: 10.1136/neurintsurg-2013-010894]
Natarajan SK, Ghodke B, Kim LJ, Hallam DK, Britz GW,
Sekhar LN. Multimodality treatment of intracranial dural
arteriovenous fistulas in the Onyx era: a single center expe-

15

16

rience. World Neurosurg 2010; 73: 365-379 [PMID: 20849795
DOI: 10.1016/j.wneu.2010.01.009]
Gokhale S, Khan SA, McDonagh DL, Britz G. Comparison of
surgical and endovascular approach in management of spinal
dural arteriovenous fistulas: A single center experience of 27
patients. Surg Neurol Int 2014; 5: 7 [PMID: 24575322 DOI: 10.410
3/2152-7806.125628]
Narvid J, Hetts SW, Larsen D, Neuhaus J, Singh TP, McSwain
H, Lawton MT, Dowd CF, Higashida RT, Halbach VV. Spinal
dural arteriovenous fistulae: clinical features and long-term results. Neurosurgery 2008; 62: 159-166; discussion 166-167 [PMID:
18300903 DOI: 10.1227/01.NEU.0000311073.71733.C4]
P- Reviewer: Paholpak P S- Editor: Ji FF L- Editor: A
E- Editor: Wu HL

WCCR|www.wjgnet.com

1402

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

CENTRAL NERVOUS SYSTEM
BRIEFDISEASES
ARTICLE

Myotendinous rupture of temporalis muscle: A rare injury
following seizure
Lena N Naffaa, Yasmeen K Tandon, Michael Rubin
Lena N Naffaa, Michael Rubin, Department of Radiology, Akron Children’s Hospital, Akron, OH 44308, United States
Yasmeen K Tandon, Department of Radiology, Case Western
Reserve University-Metro Health Medical Center, Cleveland, OH
44109, United States
Author contributions: Naffaa LN, Tandon YK and Rubin M
contributed equally to this work; Naffaa LN and Rubin M interpreted images in this study; Tandon YK and Naffaa LN collected
the patient’s clinical data; Naffaa LN, Tandon YK and Rubin M
analyzed the data and wrote the paper; Naffaa LN, Tandon YK
and Rubin M gave final approval of the version to be published.
Correspondence to: Lena N Naffaa, MD, Radiologist, Department of Radiology, Akron Children’s Hospital, 1 Perkins
Square, Akron, OH 44308, United States. lnaffaa@chmca.org
Telephone: +1-330-5438275 Fax: +1-330-5433760
Received: March 23, 2014 Revised: April 14, 2014
Accepted: May 8, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Seizure; Rupture; Temporalis; Muscle; Pediatric
Core tip: We report the unique case of a unilateral temporalis muscle rupture following new onset tonic-clonic
seizures in a 16-year-old boy. The favored mechanism
in our patient is a pull on the temporalis myotendinous
insertion on the mandible following vigorous and brisk
deviation of the head and neck during seizure. Although
this is a rare entity, it is important to be familiar with
such type of injury in a patient who develops unilateral
facial swelling and pain following tonic-clonic seizures
in order to prevent misdiagnosis and mistreatment.
Original sources: Naffaa LN, Tandon YK, Rubin M. Myotendinous rupture of temporalis muscle: A rare injury following seizure. World J Radiol 2014; 6(6): 388-391 Available from: URL:
http://www.wjgnet.com/1949-8470/full/v6/i6/388.htm DOI:
http://dx.doi.org/10.4329/wjr.v6.i6.388

Abstract
Seizures are one of the most common pediatric neurologic disorders. Many complications secondary to
seizures have been described in the literature including
head trauma, fractures, drowning and burns. However, to the best of our knowledge, rupture of the
myotendinous insertion of the temporalis muscle on
the mandible secondary to a seizure has never been
described in the literature. We report the case of a
unilateral temporalis muscle rupture in a 16-year-old
boy who developed unilateral facial swelling following
new onset tonic-clonic seizures. We emphasize on the
computed tomography and magnetic resonance imaging findings in this case report. Two mechanisms have
been proposed to explain such an injury. The favored
mechanism in our patient is a pull on the temporalis
myotendinous insertion on the mandible following vigorous and brisk deviation of the head and neck during
seizure. Radiologists should be familiar with this type of
injury following seizures in order to prevent misdiagnosis and subsequently mistreatment.
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INTRODUCTION
Seizures are one of the most common pediatric neurologic disorders. It is estimated that 4% to 10% of children will have at least one seizure in the first 16 years of
life[1]. Many complications have been described in the
literature secondary to seizures, such as head trauma,
fractures, drowning and burns[2-4]. However, to the best
of our knowledge, this is the first reported case of myotendinous rupture of the temporalis muscle after seizures.
We report the computed tomography (CT) and magnetic
resonance imaging (MRI) findings of rupture of the
myotendinous insertion of the right temporalis muscle
on the coronoid process of the mandible following generalized tonic-clonic seizures. Two mechanisms have been
proposed to explain such an injury: significant pull on the
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myotendinous insertion following brisk and forceful deviation of the head and neck toward the contolateral side
during seizures or direct fall on the face. In our patient,
the first mechanism is favored as there was no witnessed
fall nor signs of facial trauma on physical exam.

A

CASE REPORT
Patient is a 16-year-old male with a past medical history
of Attention Deficit Hyperactivity Disorder (ADHD)
who was admitted for new onset seizures. Approximately
12 h prior to his presentation to our institution, he had
a sudden witnessed episode of violent bilateral shaking
of his arms and legs that lasted approximately 2 min associated with foaming at the mouth. He was taken to
an outside hospital emergency department (ED) where
a basic metabolic panel including glucose and calcium
levels was normal. His urine toxicology was negative and
urine analysis was also within normal limits. Head CT
was performed and was reportedly normal. Just prior to
discharge from the ED, his mother noticed a small bump
that had developed over his right temple.
He was discharged home after he returned to his neurological baseline. At home, the patient continued to have
increasing facial swelling that was spreading down to his
cheek. Patient also began to complain of pain and noted
difficulty opening his mouth secondary to pain. At home,
a few hours after returning from the ED, the patient’s
mother again witnessed him having another seizure that
lasted approximately 2 min where he was noted to have
bilateral arm and leg shaking with foaming at the mouth.
He was taken back to the outside hospital ED. He returned to his neurological baseline and was transferred to
our institution for further management.
Shortly after arrival to our institution, he had another
seizure witnessed by nursing staff where he had full body
stiffening followed by bilateral jerking of his arms and
legs with his eyes and head deviated to the left. This episode lasted 1.5 min. The patient’s mother and the providing physicians noted that the right sided facial swelling
continued to worsen and the patient continued to experience worsening right sided facial pain. On physical exam,
there was diffuse swelling over the right temporal region
extending all the way down to reach the right ear and
right jaw. This region was extremely tender to palpation.
There were no external signs of trauma such as bruising or laceration. Laboratory tests including CBC demonstrates a high WBC of 17.8 (Normal range: 4.5-13.0
10E9/L), elevated CPK of 762(Normal range: 24-195
U/L), normal blood amylase, negative blood culture at 24
h and normal coagulation profile. The initial differential
diagnosis for the facial swelling included a dental abscess,
parotitis, or non specific myositis. Patient was empirically
started on Clindamycin to treat any potential underlying
infectious etiology.
A CT scan of the face with intravenous contrast
was performed in our institution for further evaluation
using the following technique: GE Medical Systems,
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Figure 1 Axial contrast enhanced computed tomography images of the
face with soft tissue settings demonstrate swelling (A) and subtle hypoatenuation (B) of myotendinous portion of right Temporalis muscle (straight
arrows) as it passes medial to the zygomatic bone just prior to its insertion to the coronoid process and anterior ramus of the right mandible. It
contains a small high density material which may represent hemorrhage (arrowhead). Note the normal appearance of contralateral temporalis muscle (curved
arrows).

Pitch:0.562:1, Pixel spacing: 0.361 mm/0.361 mm, Kvp
120, mA 129, rotate time: 0.8, ST 2.5 mm, FOV 18 cm,
Tilt 0, W:342, L:56, Contrast: 98 cc of Isovue 300. The
CT images (Figures 1 and 2) demonstrate swelling and
diminished attenuation of right temporalis muscle most
prominent near its myotendinous portion as it passes medial to the zygomatic bone just prior to its insertion to the
coronoid process and anterior ramus of the right mandible. A small high density is identified just prior to its insertion to the mandible which may represent hemorrhage.
The CT findings were in favor of a non specific myositis,
possibly infectious in nature. The subtle hypoattenuation
near the insertion to the mandible was felt to represent a
possible phlegmon without a mature abscess seen.
An MRI of the face prior and following intravenous
contrast administration was performed the next day for
better characterization. The following pulse sequences
were obtained on a 3 Tesla magnet( Siemens/Skyra):
T2 coronal SPIR(repetition time/echo time = 6580/91,
Number of excitations (NEX) = 2, matrix = 320 × 240,
slice thickness = 2.5 mm), T2 axial fat sat (6070/98,
NEX = 2, 4 mm, 256 × 256, 2 mm), T1 coronal (600/8.4,
NEX =1, 256 × 205, 2.5 mm), T2 axial GRE ( 627/19.9,
NEX = 1, 320 × 240, 4 mm), T1 axial fat sat pre and
post intravenous administration of 5.7 mL of Gadavist
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A

Figure 2 Three millimeter reconstructed contrast enhanced coronal
computed tomography images of the face with soft tissue settings demonstrate swelling of the entire right temporalis muscle more prominent
at its myotendinous insertion to the mandible (straight arrow). There
is also swelling of right masseter muscle (curved arrow). Small high density
material is again seen in region of myotendinous insertion of right temporalis
muscle suggesting hemorrhage (arrowhead).

B

A

B

C

Figure 3 T2 Coronal SPIR (A) and T1 Coronal SPIR post contrast images (B) through the face demonstrate rupture of myotendinous insertion of right
temporalis muscle with a 2.5 cm × 1.5 cm collection surrounding the coronoid region of right mandible at the site of temporalis muscle insertion (straight
arrows), the collection demonstrates low signal on T2 weighted imaging (A) and susceptibility artifact/blooming on the T2 axial GRE image (C) consistent
with hematoma. Additionally, there is mild swelling, increased T2 signal and mild enhancement in the right masseter muscle notably near its insertion to the anterior
mandible as demonstrated on figures A and B suggesting a sprain (curved arrow). Swelling and edema of overlying subcutaneous soft tissues is noted as well.

(661/8.4, NEX = 1, 256 × 205, 4 mm), T1 coronal fat sat
post contrast (899/8.4, NEX = 1, 256 × 205, 2.5 mm).
The MRI findings (Figure 3) are consistent with rupture
of the right temporalis myotendinous junction with a
small hematoma formation at its insertion onto the coronoid process of the mandible. There was swelling and
mild inflammatory changes in the entire right temporalis
muscle over the temporal calvarium. Swelling and mild
inflammatory changes were also seen in the right masseter muscle especially at its attachment to the anterior
ramus and angle of the mandible consistent with sprain.
Plastic surgery was consulted and after examining the
patient decided to treat conservatively with pain medication and physical therapy.

much has been written about rupture of the temporalis
muscle insertion. Etiologies that have been described as
a potential cause for injury include direct injury to the
muscle fibers caused by inappropriate intra operative dissection or retraction[7-10]. Direct trauma such as a blow to
the side of the head or a motor vehicle accident can also
cause injury to the temporalis muscle. Sleep bruxism is a
common sleep-related motor disorder characterized by
tooth grinding and clenching in which there can be strain
of the temporalis muscle[11]. However, frank rupture of
the myotendinous insertion of the temporalis muscle has
not been reported especially in the context of seizure related injuries.
We describe the CT and MRI findings of rupture of
myotendinous insertion of right temporalis muscle on
the mandible in a 16-year-old male following multiple
witnessed generalized tonic-clonic seizures. Two mechanisms have been proposed to explain such an injury:
significant pull on the myotendinous insertion following
violent jerking of his head and neck to the controlateral
side during seizures or a direct fall on the face. In our
patient, the first mechanism is favored as no facial bruising or laceration were identified on physical exam and no
direct trauma or fall to the head or face was witnessed by
parents or medical staff.
Rupture of the myotendinous junction of temporalis
muscle is extremely rare. It is important to be familiar

DISCUSSION
The temporalis muscle is a broad, fan shaped muscle that
fills the temporal fossa, superior to the zygomatic arch.
The muscle originates from the temporal fossa and the
deep surface of the temporal fascia. As the muscle fibers
descend, they form a tendon which passes medial to the
zygomatic arch and inserts into the medial surface, apex,
and anterior border of the coronoid process, and the anterior border of the mandibular ramus[5,6]. Its function is
to elevate and retract the mandible[5,6].
Thorough review of the literature reveals that not
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with such type of injury in a patient who developed unilateral facial swelling and pain following tonic-clonic seizures in order to prevent misdiagnosis and mistreatment.

muscle of the mandible in a 16-year-old male following multiple witnessed generalized tonic-clonic seizures. This is the first reported case of myotendinous
rupture of the temporalis muscle after seizure. This information is interesting
from a clinical point of view.
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NEUROLOGIC MANIFESTATIONS

Anesthesia for ambulatory surgery in a child with
hyposensitivity to pain
Claude Abdallah
categories of HSAN have been described. Complications in the immediate perioperative period have been
described such as mild hypothermia and cardiovascular
events, mostly bradycardia and hypotension. The majority of patients with hyposensitivity to pain reported
in the literature have received standard anesthesia for
surgery. Immobilization, prevention of autonomic reflexes, anxiolysis, and sedation are equally important
aspects of the anesthetic management in patients with
hyposensitivity to pain.
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Abstract

INTRODUCTION

Congenital hyposensitivity to pain is a condition with
predisposition to injury. In these patients, knowledge
regarding anesthetic requirements and complications
derives from individual case reports, or small case
series. Different categories have been described. In
patients with hyposensitivity to pain, preventing and
treating anxiety as well as insuring immobilization,
avoidance of triggering of autonomic reflexes, and
sedation are integral aspects for a safe and adequate
anesthetic management.

Congenital hyposensitivity to pain is a condition with
predisposition to injury, often associated with a delay and
difficulty in diagnosis. Anesthesia care of these children
may pose a challenge secondary to the rarity of the disease, the presence of unclassified congenital variants of
pain hyposensitivity, and the limited information regarding anesthetic management.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

The following is a description of a case of a 2-year-old
patient, female gender, with mild developmental delay,
who presented as a same day case for ear surgery. The
duration of the surgery was expected to be 90 min. During the process of the interview, the mother revealed that
her daughter is insensitive to pain, no further details were
available. Otherwise the review of systems was negative. Premedication with oral midazolam 0.5 mg/kg was
administered. Patient received general anesthesia with
endotracheal intubation [Sevoflurane mask induction in

Key words: General anesthesia; Child; Pain; Hyposensitivity; Surgery
Core tip: Congenital hyposensitivity to pain is a condition with predisposition to injury. In patients with congenital hyposensitivity to pain/Hereditary sensory and
autonomic neuropathy (HSAN), knowledge regarding
anesthetic requirements and complications derives from
individual case reports, or small case series. Different
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O2/N2O followed by propofol (3 mg/kg Ⅳ)], and narcotics were titrated to maintain spontaneous ventilation
for a total dose of Fentanyl of 1 mcg/kg. No fluctuations
in temperature were noticed during the case. Vital signs
were stable. There was no delay in emergence from general anesthesia. Recovery room stay was not prolonged
and was uneventful. Patient was discharged the same day
without further need for narcotics postoperatively.

tive care have been described as cardiovascular, such as
bradycardia and hypotension and mild hypothermia. A
cardiac arrest following management of a patient with
HSAN Ⅳ has been published[3]. Although there is report
of an adult patient diagnosed with profound congenital
insensitivity to pain who has undergone a major orthopedic surgery without receiving general anesthesia and
narcotics; in the literature, patients with hyposensitivity to
pain, have been documented to receive standard anesthesia for surgery. In patients with hyposensitivity to pain,
preventing and treating anxiety as well as insuring immobilization, avoidance of triggering of autonomic reflexes,
and sedation are integral aspects for a safe and adequate
anesthetic management.

DISCUSSION
In patients with congenital hyposensitivity to pain/hereditary sensory and autonomic neuropathy (HSAN),
knowledge regarding anesthetic requirements and complications derives from individual case reports, or small
case series. Different levels and modalities of autonomic
dysfunction and sensory loss have been described[1].
Some patients do have tactile hyperesthesia, or partially preserved nociception with sometimes preserved
mechanoreceptor, cooling, and warming sensations. Five
types of HSAN have been categorized. HSAN Ⅰ is inherited with autosomal dominance. The age of onset of
HSAN Ⅰ is between the 2nd and 4th decade of life while
the other types are autosomal recessive with an earlier age
of onset, usually at birth in type Ⅲ (familial dysautonomia)
or in infancy. HSANs Ⅱ, Ⅳ and Ⅴ usually present with
a profound reduction of pain perception, while HSAN Ⅰ
has as a milder manifestation. Patients with HSAN Ⅲ’s may
have intact visceral and peritoneal pain sensation with
profound dysautonomia. Thermal perception is severely
impaired in all HSAN types. Mild hyperhidrosis is associated in HSAN type Ⅴ, hypohidrosis in type Ⅰ and Ⅱ,
while severe anhidrosis with recurrent episodes of severe
hyperpyrexia is associated to HSAN type Ⅳ. Type Ⅴ
may present with unaffected sensitivity to touch, pressure
and vibration. Mutilations may be common in all types
of HSAN. The requirements for volatile anesthetics have
been described as being within the range of standard
population. Intraoperative opioids dosage has been reported to be less than standard, if not negligible. Because
some HSAN patients may have anhidrosis, intraoperative
hyperthermia cases have been reported[2]. There is no description of malignant hyperthermia in association with
the different HSAN types. Patients usually do not require
opioids postoperatively. Complications in the periopera-
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NEUROMUSCULAR DISEASES
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position
Jacob Wycher Bosma, Juerd Wijntjes, Ton Antonius Hilgevoord, Jan Veenstra
Jacob Wycher Bosma, Jan Veenstra, Department of Internal
Medicine, Sint Lucas Andreas Hospital, 1061AE Amsterdam,
The Netherlands
Juerd Wijntjes, Ton Antonius Hilgevoord, Department of
Neurology, Sint Lucas Andreas Hospital, 1061 Amsterdam, The
Netherlands
Author contributions: Bosma JW contributed to conception
and design case history, drafting case history, final approval of
the version to be published; Wijntjes J contributed to conception and design case history, performing and interpretation of
electromyography, drafting case history, final approval of the
version to be published; Hilgevoord TA contributed to performing and interpretation of electromyography, revising article for
intellectual content, final approval of the version to be published;
Veenstra J contributed to design case history, revising article for
intellectual content, final approval of the version to be published.
Correspondence to: Jacob Wycher Bosma, MD, Department
of Internal Medicine, Sint Lucas Andreas Hospital, Jan Tooropstraat 164, 1061AE Amsterdam,
The Netherlands. jacob.bosma@slaz.nl
Telephone: +31-20-5108770 Fax: +31-20-5108955
Received: September 28, 2013 Revised: December 18, 2013
Accepted: January 15, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Sciatic neuropathy; Lotus neuropathy; Sciatic nerve
Core tip: In this case history we report on a patient
with a severe isolated sciatic neuropathy with a foot
drop, a complication of prolonged sitting in a modified
lotus position. Although rare, similar reports of sciatic
nerve injury due to external compression as a result of
prolonged or repeated sitting in the same position have
been reported. A so-called “lotus neuropathy” should
be included in the differential diagnosis in patients presenting with a isolated sciatic neuropathy.
Original sources: Bosma JW, Wijntjes J, Hilgevoord TA, Veenstra J. Severe isolated sciatic neuropathy due to a modified lotus
position. World J Clin Cases 2014; 2(2): 39-41 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i2/39.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i2.39

INTRODUCTION

Abstract

Isolated sciatic nerve injury is a common clinical situation. Several mechanisms are responsible for sciatic neuropathies. In this case report we describe a patient with
complete paralysis of the right leg due to prolonged sitting in a modified lotus position.

A 51-year-old man presented to our hospital with
progressive pain and weakness in his right leg. Neurological examination revealed atrophy of all muscles of
the right leg, unilateral foot drop and paralysis of the
anterior tibial and gastrocnemicus muscles. Electromyography confirmed a severe isolated sciatic neuropathy
in the thigh. For unclear reasons, our patient habitually
used to sit in a modified lotus position. We concluded
that this position, in literature known as “lotus neuropathy” had resulted in the sciatic neuropathy. After
more than a year our patient was referred again to our
outpatient clinic. At that time there was only minimal
improvement, now with an achilles tendon contracture
and pes equinus due to immobility.

WCCR|www.wjgnet.com

CASE REPORT
A 51-year-old male fugitive from Iran with post-traumatic
stress disorder and schizophrenia presented to our hospital with progressive pain and weakness in the right lower
extremity and with difficulty in walking. The symptoms
had been present for 6 mo and there was no history of a
trauma. The patient denied back pain, bowel or bladder
incontinence or sexual dysfunction. He drank alcohol oc-
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Figure 1 Photograph of our patient sitting in a modified lotus position.
We hypothesized that repeated sitting in this position, with the right thigh on the
heel of the left foot, had lead to compression and subsequent injury of the right
sciatic nerve.

1.5

casionally.
General physical examination was unremarkable.
Neurological examination demonstrated atrophy of all
muscles of the right lower extremity. He ambulated with
a steppage gait associated with an unilateral foot drop
and ankle instability. Patient complained of dysesthetic
pain, described as a constant burning sensation in the
distal sciatic nerve distribution. Pinprick sensation was diminished in the distribution of the right peroneal nerve.
The anterior tibial and gastrocnemicus muscles were
paralysed (grade 0 MRC scale). Strength was normal in
the more proximal sciatic innervated muscles. The right
ankle reflex was absent.
His general practitioner mentioned that, for unclear
reasons, our patient habitually used to sit in a modified
lotus position (Figure 1). We hypothesized that repeated
sitting in this position, with the right thigh on the heel
of the left foot, had lead to compression and subsequent
injury of the right sciatic nerve. Magnetic resonance imaging of the spine was normal. Electromyography and
nerve conduction studies confirmed a severe isolated sciatic neuropathy in the thigh of the right lower extremity
(Figure 2).

1.6
100 ms

Figure 2 Needle electromyography revealed spontaneous muscle fibre
activity due to denervation in the paralysed right tibial anterior muscle.

surgery[2]. “Toilet seat” sciatic neuropathy as a complication of gluteal compartment syndrome has been reported
in alcoholic intoxicated people falling asleep on a toilet[3].
Furthermore, injury of the sciatic nerve after yoga meditation is a known entity, called “lotus neuropathy”[4,5].
Our patient was managed conservatively and subsequently failed to follow up after discharge, but was finally
referred again to our outpatient department after more
than a year. At that moment there was a minimal improvement of neurologic function of the leg. Additionally, an achilles tendon contracture and pes equinus had
developed due to immobility.
In conclusion, in this paper we report a patient with
an isolated sciatic neuropathy due to compression of the
thigh as a result of sitting in a modified lotus position.

DISCUSSION

COMMENTS
COMMENTS

The causes of sciatic mononeuropathy can be divided
into those occurring in the hip and the thigh region. Only
the minority of sciatic neuropathies are localised in the
thigh and several mechanisms can lead to sciatic nerve
damage in this region[1]. Most frequently the nerve injury
is the result of a femur fracture, posterior thigh compartment syndrome, laceration, nerve infarction, mass lesions
or acute external compression. Prolonged external compression of the sciatic nerve results in nerve damage from
ischemia or from direct mechanical laceration of the nerve.
In literature similar cases with development of sciatic
nerve injury due to external compression as a result of
prolonged or repeated sitting in the same position have
been reported. Sciatic neuropathy occurring as an intraoperative pressure palsy is a well-known complication of
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Case characteristics

This patient complained of progressive pain and a 6-mo history of weakness in
the right lower extremity and with difficulty in walking.

Clinical diagnosis

Further examination revealed a complete and isolated sciatic neuropathy due to
compression of the thigh as a result of sitting in a modified lotus position.

Differential diagnosis

The differential diagnostic considerations were nerve injury as a result of a
femur fracture, posterior thigh compartment syndrome, laceration, nerve infarction, mass lesions or acute external compression.

Imaging diagnosis

Magnetic resonance imaging of the spine was normal. Electromyography and
nerve conduction studies confirmed a severe isolated sciatic neuropathy in the
thigh of the right lower extremity.

Treatment

The patient was managed conservatively and referred to a physiotherapist, but
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subsequently failed to follow up.

Term explanation

“Lotus neuropathy” is an entity due to injury of the sciatic nerve after yoga meditation.

2

Although rare, a so-called “lotus neuropathy” should be included in the differential diagnosis in patients presenting with a isolated sciatic neuropathy.

3

Experiences and lessons
Peer review

The authors report an interesting clinical case with a novel clinical entity. Presentation is extremely clear.

4
5
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EYE ABNORMALITIES

Differentiation of true anophthalmia from clinical
anophthalmia using neuroradiological imaging
Ali Riza Cenk Celebi, Hadi Sasani
this article, two clinical anophthalmic siblings cases are
reported, emphasizing the importance of neuroradiological and orbital imaging findings in distinguishing
true congenital anophthalmia from clinical anophthalmia. Anophthalmia is associated with many known
syndromes. Clinical findings, as well as imaging modalities and genetic analysis, are important in making
the diagnosis. Imaging modalities are crucial scanning
methods. Cryptophthalmos, cyclopia, synophthalmia
and congenital cystic eye should be considered in differential diagnoses. We report two clinical anophthalmic
siblings, emphasizing the importance of neuroradiological and orbital imaging findings in distinguishing true
congenital anophthalmia from clinical anophthalmia.
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Abstract
Anophthalmia is a condition of the absence of an eye
and the presence of a small eye within the orbit. It is
associated with many known syndromes. Clinical findings, as well as imaging modalities and genetic analysis, are important in making the diagnosis. Imaging
modalities are crucial scanning methods. Cryptophthalmos, cyclopia, synophthalmia and congenital cystic
eye should be considered in differential diagnoses. We
report two clinical anophthalmic siblings, emphasizing
the importance of neuroradiological and orbital imaging
findings in distinguishing true congenital anophthalmia
from clinical anophthalmia.

INTRODUCTION
The prevalence of congenital anophthalmia ranges from
3 to 14 per 100000 population. It is the result of insufficient development or complete regression of the optic
vesicle[1]. However, it is always confused with the term
clinical anophthalmia or severe microphthalmia. It is
clinically difficult to distinguish severe microphthalmia
from anophthalmia in routine ophthalmology practice.
Small conjunctival fornices, narrowed palpebral fissure
range and common hypoplasia of the periocular soft
tissues frequently accompany microphthalmia or anophthalmia. Microphthalmia refers to reduction in the size of
the globe because of the congenital developmental disorder or acquired causes. Microphthalmia is classified as
severe, simple and complex depending on the anatomical

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Bilateral clinical anophthalmia; Neuroradiology; Magnetic resonance imaging; Siblings; Isolated
Core tip: Anophthalmia is a condition of the absence
of an eye and the presence of a small eye within the
orbit. Imaging modalities and genetic analysis are crucial for correct diagnosis and differential diagnosis. In
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Figure 1 Clinical appearance of siblings.

A

Figure 2 Axial fat-suppressed T2-weighted magnetic resonance imaging. A: Axial fat-suppressed T2-weighted magnetic resonance imaging (MRI)
of the male patient showed bilateral cystic structures that are synonymous
with rudimentary eyeballs (white arrows); B: Axial fat-suppressed T2weighted MRI of the female patient showed bilateral cystic structures that
are synonymous with rudimentary eyeballs (white arrows).

B

A

Figure 3 Post-contrast fat-suppressed T1-weighted axial magnetic resonance imaging of each patient show bilateral hypoplastic optic nerves between extraocular muscle groups (white
arrows).

B

appearance of the globe and the degree of reduction in
the axial length. Severe microphthalmia is a considerable
reduction in the size of the globe in terms of total axial
length at birth under 10 mm or under 12 mm after 1 year
of age[2].

anophthalmia. Brain MRI was performed to exclude any
accompanying central nervous system malformation. T1weighted images (WI), T2-WI and post-contrast T1-WI
were obtained at axial, sagittal and coronal planes. Orbital
MRI was also performed to show intraorbital structures.
In both cases, the globes were found to be quite small and
cystic in appearance. Cornea, lens and sclera were not observed (Figure 2). Axial length of the globe was 4 mm on
the right and 11 mm on the left of 27-year-old male (Figure
2A) and in the 40-year-old female, the right globe was 2
mm and the left globe was 4 mm (Figure 2B). Although
both optic nerves were hypoplastic in the intraconal orbital space, the optic nerves were not found at the distal
optic canal in both patients (Figure 3). In these two cases,
the lacrimal glands, extraocular muscles and the eyelids
were observed. Brain MRI did not show any accompanying central nervous system abnormality.

CASE REPORT
Two siblings, one a 27-year-old male (Figure 1A) and the
other a 40-year-old female (Figure 1B), with anophthalmia attended the ophthalmology clinic. They were 2 of 9
siblings in a family. There was no consanguinity between
their dead parents and the other siblings did not have
anophthalmia or microphthalmia. Systematic physical
examination and laboratory workup, including thoracoabdominal magnetic resonance imaging (MRI), were normal
and the two siblings were considered to have isolated
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pus callosum and microgyria, MRI is superior to CT[10].
In summary, we believe that the findings of orbital
and brain MRI in patients diagnosed with anophthalmia
has an important role in diagnosis and differentiation of
cases as true anophthalmia or clinical anophthalmia.

DISCUSSION
The spectrum of clinical anophthalmia includes severe
microphthalmia, in which a small amount of ocular tissue can be found in the orbit on neuroimaging, even
although the globe may appear to be absent externally[3].
Once the diagnosis has been established, systematic examination with both ocular and systemic imaging tests
(ultrasonography, computed tomography, MRI) should
be performed to rule out additional neurological, renal,
cardiac or other associations[2]. Cases associated with other congenital systemic abnormalities have been reported
in many syndromes, such as Fraser, Fryns, Waardenburg
or Matthew-Wood [4]. Many microphthalmia patients
have additional congenital ocular anomalies and associated neurological abnormalities[5]. A study conducted by
Jacquemin et al[6] concluded that patients with clinical anophthalmia share a similar constellation of neurological,
somatic and neuroradiological abnormalities as patients
with microphthalmia. However, Schittkowski et al[7] mentioned that anophthalmia is a poorer prognostic factor
than microphthalmia in terms of its association with a
wide range of systemic diseases and they also described
that patients with bilateral anophthalmia are characterized
mainly by additional intracranial anomalies. Brunquell et
al[8] described a case of anophthalmia in which severe
developmental disorders and locomotor defects were recognized.
Albernaz et al[9] reported imaging findings of a clinical
anophthalmia case series in which there were a variety of
intraorbital, intracranial and craniofacial anomalies. The
high rate of intracranial anomalies in their patients with
bilateral anophthalmia suggests overall maldevelopment
of the forebrain structures and failure of formation or
degeneration of the optic vesicles during early gestation.
MR imaging of anophthalmia cases showed amorphous
tissues of isointense signal intensity with muscle on T1WI and markedly hypointense on T2-WI. The imaging
characteristics were probably due to fibrosis. These imaging features provide distinction of anophthalmia from
severe microphthalmia, which is a condition of identifying a tiny globe with the normal signal intensity of the
vitreous and lens[9].
However, in both of our case series, there was no syndromic condition present. Orbital and brain MRI helped
us to discern the cases to be clinical anophthalmia or true
anophthalmia without the need of histopathological studies. In our patients there was a bilateral hypoplastic optic
nerve in the intraconal orbital space. The optic nerve was
not found at the distal optic canal in both patients. There
were no other central nervous system abnormalities in
the brain MRI, including the posterior visual pathways.
The signal intensities of rudimentary eyeballs were hypointense on T1-WI and iso-hyperintense on T2-WI due
to their contents.
For depiction of the rudimentary optic nerves, optic
tracts and intraorbital contents, as well as concomitant intracranial pathologies such as partial agenesis of the cor-
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Background

This manuscript reported two clinical anophthalmic siblings and emphasized
the importance of neuroradiological imaging findings in distinguishing true congenital anophthalmia from clinical anophthalmia.

Research frontiers

The main limitation of the study is its nature of being a case report. More comprehensive clinical studies with anophthalmic patients are needed to emphasize
the importance of neuroradiological imaging.

Innovations and breakthroughs

Anophthalmia without any systemic manifestations can be seen. Clinicians
must cooperate with radiologists in cases of anophthalmia, whether true anophthalmia or severe microphthalmia.

Applications

Clinicians are strongly advised to investigate for systemic abnormalities in
cases of anophthalmia. Neuroradiological imaging has an important role in diagnosing central nervous system associations with anophthalmia.

Terminology

Anophthalmia is the result of insufficient development or complete regression of
the optic vesicle.

Peer review

The manuscript presents a rare case of two siblings with anophthalmia, demonstrating the importance of neuroradiological imaging in making the diagnosis
and differentiating the case as true anophthalmia or clinical anophthalmia. It
also provides a literature review regarding the intraorbital, intracranial and craniofacial anomalies associated with anophthalmia.
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Core tip: Aicardi syndrome is a rare genetic disease
characterized by a characteristic classical trio of neurological clinical abnormalities (spasms), agenesis of the
corpus callosum and ophthalmological abnormalities
(chorioretinal lacunae). The diagnosis can be suspected
by prenatal ultrasound with color Doppler identifying
the agenesis of the corpus callosum. Usually, the diagnosis is confirmed in the neonate period by transfontanellar ultrasound and ophthalmological examination.
Tranfontanellar ultrasound is a cheap and affordable
method, with similar accuracy of magnetic resonance
imaging.
Original sources: Pires CR, Araujo Júnior E, Czapkowski A, Zanforlin Filho SM. Aicardi syndrome: Neonatal diagnosis by means
of transfontanellar ultrasound. World J Radiol 2014; 6(7): 511-514
Available from: URL: http://www.wjgnet.com/1949-8470/full/v6/
i7/511.htm DOI: http://dx.doi.org/10.4329/wjr.v6.i7.511

Abstract
Aicardi syndrome is a rare genetic disease characterized by a characteristic classical trio of neurological
clinical abnormalities (spasms), agenesis of the corpus
callosum and ophthalmological abnormalities (chorioretinal lacunae). The diagnosis can be suspected by
prenatal ultrasound with color Doppler identifying the
agenesis of the corpus callosum. Usually, the diagnosis
is confirmed in the neonate period by transfontanellar
ultrasound and ophthalmological examination. We present a case of newborn with Aicardi syndrome, being
the transfontanellar identified partial dysgenesis of the
corpus callosum and a cyst in the inter-hemispheric fissure. Ophthalmological examination showed bilateral
chorioretinal lacunae.

INTRODUCTION
Aicardi syndrome is a rare genetic disease that was described for the first time in 1965, by Aicardi et al[1], who
studied 117 cases of spasms in infants and discovered
eight new cases that comprised this syndrome. This
syndrome is formed by a characteristic classical trio of
neurological clinical abnormalities (spasms), agenesis of
the corpus callosum and ophthalmological abnormalities (chorioretinal lacunae). Here, we describe a case of
Aicardi syndrome diagnosed in the immediate postnatal
period by means of transfontanellar ultrasonography, and
illustrate the main abnormalities of this case.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Aicardi syndrome; Neonate; Agenesis of the
corpus callosum; Chorioretinal lacunae; Transfontanellar ultrasound
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A female newborn of gestational age 39 wk and Apgar score 8/9 started to show a condition of spasms in
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A

B
ant.cereb.artery/pericallos.artery

Figure 1 Transfontanellar ultrasonography.
A: In the sagittal plane, showing the knee of the
corpus callosum (with arrow); the spleen and
posterior segment were not observed; B: In the
sagittal plane, showing partial agenesis of the
corpus callosum with the aid of color Doppler
on the pericallosal artery; C: In the parasagittal
plane, showing a cyst in the inter-hemispherical
fissure; D:In the coronal plane, showing a cyst in
the inter-hemispherical fissure and porencephaly.

D

C

flexion, during the immediate postnatal period. Prenatal
ultrasonographic examinations had not shown any alterations at the cephalic pole. Physical examination showed
that the cranial circumference was at the lower limit of
normality, and ophthalmological examination showed
chorioretinal lacunae bilaterally (Figure 1A, B). The ultrasonographic examination was done using the Vivid 3
apparatus (General Electric Healthcare, Zipf, Austria), by
means of a multifrequency linear transducer, through the
anterior transfontanellar route. Partial dysgenesis of the
corpus callosum was seen (Figure 1C, D), with a cyst in
the inter-hemispheric fissure measuring 31.2 mm × 18.9
mm × 15.7 mm and porencephaly (Figure 2), without
evidence of ventricular dilatation. No other encephalic
morphological abnormalities were observed.

deletion; 12q duplication, derived from a maternal 6q;
12q translocation. Spennato et al[5] described a case of
a 36-year-old female patient, carrier of a 45,X0/46,XX
mosaicism, showing a complex clinical picture including
the signs of both Turner and Aicardi syndromes.
The most frequent neurological alterations, which
start in the first year of life, include tonic convulsive or
limited clonic spasms. The spasms are predominantly
asymmetrical, with hemiparesis or hemiplegia on the side
that is more affected. These spasms are usually the first
manifestation for screening of Aicardi syndrome. The
cranial circumference at birth may be within the limits of
normality, although a certain degree of microcephaly may
be observed[6].
Among the main ophthalmological abnormalities
of Aicardi syndrome, choroidal filling defects of varying sizes, shapes, colors and location can be highlighted.
Some characteristics are more frequently observed, such
as peripapillary chorioretinal lacunae, of white color with
rounded edges, although they can also be yellowish, pinkish and shiny, and can be multilobular. Other ophthalmological abnormalities that have been reported include:
coloboma, detachment of the retina, hypoplasia of the
optic nerve, macular scars, remnant pupil membranes,
pseudoglioma, cataracts, retro-bulbar cysts, synechiae and
microphthalmia[7]. Sutton et al[8] assessed the frequency of
ophthalmologic finding of Aicardi syndrome in 20 girls.
The most common findings were chorioretinal lacunae in
66 (88%) of 75 eyes and optic nerve abnormalities in 61
(81%) of 75 eyes. Other less common findings included
persistent pupillary membrane in 4 (5%) of 79 eyes and
anterior synechiae in 1 of 79 eyes (1%).
Classical craniofacial features in Aicardi syndrome

DISCUSSION
The majority of the cases of Aicardi syndrome have been
reported in females, but two cases in males with 47,XXY
karyotypes have also been observed. There is still no
consensus regarding its etiology, but the most likely
hypothesis is that it comes from a short-arm mutation
linked to chromosome X, which presents in a heterozygous form in females and is lethal to males[2]. However,
there are some evidences of genomic rearrangements
involved in the etiology of Aicardi syndrome. Bursztejn et
al[3] reported an 8-year-old girl with an initial diagnosis of
Aicardi syndrome who subsequently found to carry a de
novo 11.73-Mb terminal deletion of 1p36 chromosome
band and emphasized the phenotypic overlap between
the 2 disorders. Prontera et al[4] reported a case of a girl
with 21-year-old presenting Aicardi syndrome with a 6q
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A

Figure 2 Fundoscopy. A: Showing chorioretinal
lacunae in the supra-papillary and temporal paramacular region; B: Showing chorioretinal lacunae
at the posterior pole, including the macular area.

B

that have been described include a small philtrum with
upturned nasal tip and decreased angle of the nasal
bridge, big ears, prominent premaxilla and sparse eyebrows on lateral aspects, but these were not present in
our case[8]. Skeletal anomalies such as fused vertebrae,
hemi-vertebrae, blocked vertebrae and absent ribs could
be present, which may lead to scoliosis[9].
Imaging diagnostic methods may reveal conditions ranging from classical findings like partial or total
agenesis of the corpus callosum to other findings like
ventricular dilatation, hydrocephaly and cortical heterotopy[10]. Dysgenesis of the corpus callosum may occur
together with other midline abnormalities, such as Chiari
Ⅱ malformation, holoprosencephaly, Dandy-Walker malformation, septo-optic dysplasia and median facial cleft
syndrome.
Magnetic resonance imaging (MRI) is the gold-standard examination for diagnosing this syndrome. In the
largest study on Aicardi syndrome so far produced, 95%
of the 23 patients (all the cases were female) presented
frontal/perisylvian polymicrogyria and single or multiple
intracranial cysts. These cysts were on the midline in 81%
of the cases[10]. Hopkins et al[11] assessed the relationship
between laterality of brain and ocular lesions in Aicardi
syndrome. These authors assessed 26 subjects between 3
mo and 19 years old. Ocular and brain MRI asymmetry
was found in 18% (4/22) and 58% (15/26) of subjects,
respectively, with more right sided brain lesions than
left. A significant correlation between sidedness of brain
disease and microphthalmos was observed. Singh et al[12]
described a case of Aicardi syndrome in a 4.5-mo-old
baby. MRI revealed hypogenesis of the corpus callosum,
polymicrogyria, interhemispheric cyst and periventricular
nodular subependymal grey matter heterotopia along the
body of the left lateral ventricle.
MRI is the imaging method used for confirming the
diagnosis, although transfontanellar ultrasonography can
also be chosen for screening, confirming the diagnosis
and follow-up, with similar results. Ultrasound is relatively
inexpensive and accessible; there are no contraindications
and the images are obtained non-invasively.
In summary, we have presented a classical case of
Aicardi syndrome that was diagnosed during the neonatal
period by means of transfontanellar ultrasonography.
This method may provide sufficient support for making
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an early diagnosis of this syndrome, without radioactive
and anesthetic risks, as well as the facility of being performed on the hospital bed.

COMMENTS
COMMENTS
Case characteristics

A female newborn of gestational age 39 wk and Apgar score 8/9 started to
show a condition of spasms in flexion, during the immediate postnatal period.

Clinical diagnosis

Physical examination showed that the cranial circumference was at the lower
limit of normality, and ophthalmological examination showed chorioretinal lacunae bilaterally.

Imaging diagnosis

Magnetic resonance imaging is the imaging method used for confirming the
diagnosis.

Related reports

The majority of the cases of Aicardi syndrome have been reported in females,
but two cases in males with 47,XXY karyotypes have also been observed.

Peer review

This paper is beneficial for the clinical practitioners. A systematic approach to
find more compulsory information leads to provide more beneficial manuscript.
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OCULAR HYPERTENSION

Dellen-like keratopathy associated with glaucoma drainage
devices
Carlton Robert Fenzl, Majid Moshirfar, Adam John Gess, Valliammai Muthappan, Jason Goldsmith
surgery. It is likely related to a combination of tear film
alteration related to previously large anterior blebs, antimetabolite application, and aqueous humor flow patterns around the drainage devices. Treatment should
focus on lubrication.
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Core tip: Corneal abnormalities are not uncommon
findings in patients with longstanding glaucoma. Topical medication-related and antimetabolite-related
keratopathies are conditions that have been well documented. This case report identifies an entity related
to glaucoma drainage devices. Dellen-like keratopathy
is a condition similar in appearance to that of a delle,
but larger in size. Early identification is important in
preventing excessive corneal thinning and irregular
corneal curvature.

Abstract
To report the first case of dellen-like keratopathy with
superior corneal thinning associated with implantation of glaucoma drainage devices. A 70-year-old male
with a history of primary open angle glaucoma and dry
eye disease underwent placement of glaucoma drainage devices with antimetabolite application in both
eyes. Prior to placement, minimal refractive error was
noted on manifest refraction. Several years later, the
patient was referred for decreased vision and corneal
irregularity. Examination showed pathologic corneal
curvature, superior corneal thinning, and epithelial
demarcation lines immediately anterior to the glaucoma drainage devices in both eyes. The epithelium
remained intact with no evidence of limbal stem cell
deficiency. Manifest refraction revealed a large change
in both eyes. Topography was used to confirm the
presence of irregular corneal curvature anterior to the
glaucoma drainage devices. Dellen-like keratopathy
with superior thinning is a rare sequela after implantation of a glaucoma drainage device that must be
considered in elderly patients who undergo glaucoma
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INTRODUCTION
Dellen keratopathy is characterized by localized thinning
and dryness in the cornea. It often develops adjacent to
areas of ocular surface changes and elevation, such as
pterygia. Chronic dellen formation can lead to diffuse
thinning. This is the first reported case of delle-like keratopathy with superior corneal thinning resulting from the
implantation of glaucoma drainage devices.
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Figure 1 Photograph of right eye demonstrating epithelial demarcation line, fluorescein pooling, and ExPRESS shunt immediately below superior eyelid
margin (A) and photograph of left eye showing epithelial demarcation line, superior stromal thinning, fluorescein pooling, and Ahmed valve immediately
below superior eyelid margin (B).

posterior position with no corneal contact. Topographic
analysis with Pentacam (Optikgerate GmbH, Wetzlar,
Germany) revealed diffuse corneal thinning as well as
irregular corneal curvatures adjacent to the glaucoma
drainage devices. At the thinnest point, the right cornea
was 421 microns and the left cornea was 450 microns
(Figure 2).

CASE REPORT
A 70-year-old male was referred by his glaucoma specialist for gradual worsening of vision in both eyes. The
patient had a history of primary open angle glaucoma for
ten years for which he underwent multiple surgeries. He
also suffered from moderate dry eye disease for which
he was being treated with frequent topical lubrication.
The right eye had placement of ExPRESS shunt (Alcon
Laboratories, Fort Worth, TX) with use of mitomycin-C
(MMC), which required two subsequent revisions in the
right eye, both of which also used MMC. The left eye
underwent a trabeculectomy with MMC, followed by
Ahmed tube shunt (New World Medical, Rancho Cucamonga, CA). The patient was also pseudophakic in
both eyes and denied any history of refractive surgery,
excessive eye rubbing, bleb massage, and collagen vascular disease.
Eleven months prior to presentation he had stable
best corrected visual acuity of 20/40 in the right eye and
20/50 in the left eye. Manifest refraction was -1.25 + 1.50
× 010 and -0.75 + 0.75 × 080 respectively.
At the time of presentation, the patient was being
treated with brinzolamide twice daily, brimonidine/timolol combination twice daily, latanoprost once daily, and
preservative free artificial tears three times per hour in
both eyes. The patient’s best-corrected visual acuity was
20/70 in the right eye and 20/100 in the left eye with significantly increased astigmatism on manifest refraction:
-6.25 + 7.75 × 060 in the right eye and +2.25 + 2.50 ×
047 in the left eye. Intraocular pressure was 34 mmHg in
the right eye and 18 mmHg in the left eye. Central corneal thickness was 511 microns in the right eye and 533
microns in the left eye.
Externally, no eyelid pathology was present. Anterior
segment examination revealed thinning of the superior
one-third of the corneal stroma with a clear epithelial demarcation line in each eye (Figure 1). The epithelium was
intact bilaterally. A slight elevation of the conjunctiva was
present posterior to the limbus in each eye, but no perilimbal bleb was identified. The glaucoma drainage device
tubes inside each anterior chamber were in appropriate
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DISCUSSION
Corneal dellen are localized areas of drying and thinning in the peripheral cornea, usually adjacent to an area
of ocular surface abnormality. With chronic dellen, a
keratopathy mimicking ectasia can occur with a combination of drying, thinning, and a reduced corneal tensile
strength.
Keratopathy resulting from glaucoma surgery is exceedingly rare. To our knowledge, only two cases of keratopathy after glaucoma surgery have been documented
in the literature, both following trabeculectomy (there are
no reported cases after tube shunt surgery). One reported case utilized MMC[1] and the other used 5-Fluorouracil
(5-FU)[2]. In one bilateral case of superior corneal changes
observed 15 years after surgery, the cause was thought
to be due to either bleb compression from prominent
avascular blebs or chronic corneal toxicity from MMC
application[1]. The other case of keratopathy following
trabeculectomy was attributed to excessive eye rubbing[2].
MMC and 5-FU have long been used adjunctively in
trabeculectomy to improve surgical outcomes. Resultant
epitheliopathy is common due to the effect of antimetabolites on actively replicating tissue[3], and effects are
seen well beyond the time of surgery[4]. Stromal keratocytes are also affected by antimetabolite medications; in
an in vitro human cornea model, Rajan et al[5] documented
a significant delay in keratocyte repopulation as well as
decreased anterior stromal thickness four weeks after
photorefractive keratectomy combined with MMC.
In our patient, thinning and significant alteration in the
corneal curvature were present in a location immediately
anterior to each drainage device. Given this patient’s history of multiple glaucoma surgeries, it is likely that dellen
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Figure 2 Oculus Pentacam of right eye (A), left eye (B) showing corneal thinning and irregular curvature.

formed at some stage in each eye. This may have been
the result of previously large, anterior blebs causing tear
film alteration[6]. In the left eye, a tissue allograft placed
adjacent to the limbus during the Ahmed valve placement
may have provided a nidus for delle formation. The antimetabolite use during these surgeries may have accelerated this process. It is also possible that the fluid dynamics of the aqueous humor at the opening of the drainage
device may play a role in inducing thinning superiorly
through low grade inflammation that may impair normal
corneal healing, repair, and maintenance functions. Retrograde flow of inflammatory cells has also been postulated
as a source of corneal complications[7], and focal endothelial irregularities related to drainage devices have been
reported[8].
A combination of chronic dellen formation and low
grade inflammation in the posterior cornea likely led
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to the diffuse superior corneal thinning and resultant
astigmatism in this patient. We term this a dellen-like
keratopathy, rather than a dellen keratopathy, due to the
diffuse nature of the thinning that covered nearly 50% of
the superior cornea and encroached into the visual axis,
mimicking a superior keratoconus. To the patient, we
recommended continued use of frequent lubrication and
fitting for rigid gas-permeable contact lenses to maximize
his visual potential. He has not followed up with us since
his initial visit.
This is the first reported case of dellen-like keratopathy, a rare but serious complication of glaucoma surgery.
Keratopathy resulting directly from device placement
cannot be proven, and is likely multifactorial. The focal
thinning immediately adjacent to both drainage devices
suggests a causal relationship. Glaucoma and cornea specialists should be aware of this possibility in patients pre-
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cant corneal curvature abnormalities on topographic imaging.

senting with worsening vision and corneal changes after
glaucoma surgery.
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Varicocele repair in severe oligozoospermia: A case report
of post-operative azoospermia
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could therefore turn the severe oligozoospermia into an
indication to perform cryopreservation before surgery,
on both clinical and medico-legal grounds. Further research is needed before drawing definitive conclusions
regarding the management of varicocele-related severe
oligozoospermia.
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Core tip: We report a case of deterioration of sperm
count after varicocele repair in a patient with severe oligozoospermia. This possible complication could therefore turn severe oligozoospermia into an indication to
perform cryopreservation before surgery, on both clinical and medico-legal grounds.
Original sources: Milone M, Musella M, Sosa Fernandez
ME, Maietta P, Sasso A, Sosa Fernandez LM, Sosa Fernandez
LV, Milone F. Varicocele repair in severe oligozoospermia:
A case report of post-operative azoospermia. World J Clin
Cases 2014; 2(4): 94-96 Available from: URL: http://www.
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Abstract
Varicocele has been implicated as a cause in 35%-50%
of patients with primary infertility and up to 81% of
men with secondary infertility. Although a large number of reports have shown improvement in the semen
parameters after correction of varicocele, other studies
have suggested no benefit. We report the first case
of azoospermia after surgery in a young infertile male
patient with left-sided varicocele and severe oligozoospermia undergoing laparoscopic varicocelectomy. A
pregnancy was only achieved with assisted reproductive technology because semen cryopreservation was
performed before surgery. In the light of the above,
the deterioration of sperm count after varicocele repair
in patients with severe oligozoospermia could be due
to irreversible impairment of spermatogenesis of such
patients, together with the possible temporary damage of the surgical repair. This possible complication

WCCR|www.wjgnet.com

INTRODUCTION
Varicocele has been implicated as a cause in 35%-50% of
patients with primary infertility and up to 81% of men
with secondary infertility. Numerous studies have shown
that varicocele is associated with testicular hypotrophy,
impaired spermatogenesis, increased apoptosis of germ
cells at the seminiferous tubules, oxidative stress pattern and a progressive damage to testicular biology over
time[1]. Although a large number of reports have shown
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tions for the evaluation and treatment of varicoceles[3,4].
This report was previously published as a peer-reviewed
consensus jointly with the Male Infertility Best Practice
Policy Committee of the American Urological Association. The committee concluded that varicocelectomy
should be offered to the male partner in couples attempting to conceive only when all of the following conditions
were present: a palpable varicocele, documented couple
infertility, a female partner with normal fertility or potentially correctable infertility, and a male partner with
one or more abnormal semen parameters or test results
showing abnormal sperm function.
Concerning the operative technique, data in the literature do not show significant differences in seminal parameter improvements comparing the different surgical,
microsurgical or interventional radiological techniques.
According to the main international guidelines, currently
it is not possible to identify a gold-standard treatment
and the most appropriate technique is the one that the
surgeon is most confident with or that is the easiest
to perform in each hospital setting. Furthermore, it is
demonstrated that accidental ligation or injury of the
testicular artery during primary varicocele repair has no
deleterious effect on post-operative semen and pregnancy
outcomes[5]. The predictors of varicocele repair outcome
are high-grade varicocele, normal serum FSH, total motility > 60% and total motile sperm count > 5 × 106 before
varicocelectomy. These good prognostic indicators may
only help in identifying those men with a better prognosis for varicocelectomy[6]. Nevertheless, such predictors
cannot be evaluated as a contraindication of performing a varicocelectomy. In fact, in the past 10 years, some
studies have shown that also nonobstructive azoospermic
patients with varicocele identified on physical examination may benefit from varicocele repair[7].
We reported, to the best of our knowledge, the first
case of azoospermia after laparoscopic varicocele repair
in a young infertile male patient with left-sided varicocele
and severe oligozoospermia.
Few studies have shown deterioration or azoospermia
after surgery. Moreover, they do not analyze the characteristics of the patients with semen deterioration or justify this complication[8,9].
In our case, all of the indications to perform varicocelectomy were present and therefore, in such a case,
malpractice cannot be a cause of this complication.
Moreover, there were no complications with intercourse
and no reflux was identified with the echographic evaluation after surgery.
The reason for a deterioration after varicocelectomy is
not clear as it is not reported in the literature at all. In the
light of the above, the deterioration of sperm count after
varicocele repair in patients with severe oligozoospermia
could be due to irreversible impairment of spermatogenesis of such patients, together with the possible temporary damage of the surgery repair. This possible complication could therefore turn the severe oligozoospermia

improvement in the semen parameters after correction
of varicocele, other studies have suggested no benefit[2].

CASE REPORT
We reported a case of a 34-year-old infertile male patient
with left-sided varicocele. On physical examination, the
patient’s varicocele was categorized as grade 3 according
to a three grade scale (grade 1: detectable during Valsalva
maneuver only; grade 2: palpable at rest; grade 3: visible
at rest). The reflux during color Doppler ultrasound,
classified into three grades (slight and brief reflux, ending before the Valsalva maneuver was completed; lasting
throughout the Valsalva maneuver; and severe reflux, already present with the patient supine at rest) was detected
as severe with reflux at rest.
A basic infertility evaluation including a detailed history and a complete physical examination was undertaken
and the infertility was defined on the basis of a failure
to establish a pregnancy within 1 year with unprotected
intercourse. No history of smoking, drug abuse or other
systemic disease was reported. Hormonal parameters
before and after surgery were normal. Semen analysis,
conducted according to the World Health Organization
recommendations, showed a severe oligozoospermia.
The median value of the percentage of progressive
motile sperm was 18%, while the median value of the
percentage of normal forms was 11%. Nevertheless, the
woman was normal, based on history, hormonal levels
and hysterosalpingogram.
The surgical approach used was laparoscopic ligation
of the spermatic vein. The spermatic cord at the internal ring was identified and then the parietal peritoneum
overlying the spermatic cord was incised with scissors.
The engorged internal spermatic veins were then identified, dissected, ligated and divided. The venous ligation
was performed by a freehand intracorporeal knot-tying
technique with 3-0 silk ligature. The lymphatic vessels
and testicular artery were meticulously identified and preserved. The post-operative course was uneventful and the
patient was discharged after 24 h. The patient underwent
physical examination 1 mo after surgery and spermatic
color Doppler and semen analysis 6 mo after surgery.
The size of the left testis before and after surgery was
3.2 cm and 3.3 cm respectively. Although no complications or recurrence were noted, a deterioration in sperm
concentration was recorded and the patient became
azoospermic. A pregnancy has only been achieved with
assisted reproductive technology because semen cryopreservation was performed before surgery.
The patient underwent another semen analysis 1 year
after surgery but it was not necessary to perform a testis
biopsy before varicocelectomy.

DISCUSSION
The Practice Committee of the American Society for
Reproductive Medicine recently published recommenda-
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into indications to perform cryopreservation before surgery, on both clinical and medico-legal grounds. Further
research is needed before drawing definitive conclusions
regarding management of varicocele-related severe oligozoospermia. A randomized clinical trial on these patients
with severe oligozoospermia and varicocele would be
useful to evaluate the effectiveness of varicocelectomy.
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Core tip: A recent development of a loin swelling in a
patient with a malignant pelvic tumor should alert the
clinician to the possibility of a urinoma due to spontaneous rupture of the obstructed renal pelvis. Early imaging for confirmation of diagnosis and decompression
of the renal pelvicalyceal system help to arrest a further
downhill course of the patients.
Original sources: Garg PK, Mohanty D, Rathi V, Jain BK.
Spontaneous rupture of the renal pelvis presenting as an urinoma in locally advanced rectal cancer. World J Clin Cases
2014; 2(4): 108-110 Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/i4/108.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i4.108

Abstract

INTRODUCTION

A 29-year-old gentleman underwent a transverse colostomy for intestinal obstruction caused by advanced
th
rectal carcinoma. On the 5 postoperative day, the
patient developed a painful swelling on the right side
of the abdomen. The contrast enhanced computed
tomography of the abdomen revealed a right sided
hydronephrosis, a large rent in the renal pelvis, and a
large retroperitoneal fluid collection on the right side.
Percutaneous nephrostomy and pigtail catheter drainage of the urinoma led to resolution of abdominal
swelling. Development of a urinoma as a consequence
of rectal carcinoma is highly unusual. Prompt imaging
for confirmation of diagnosis, decompression of the renal pelvicalyceal system, and drainage of the urinoma
limits morbidity.

A urinoma may be defined as a localized collection
of urine within the retroperitoneum but outside the
urinary system following a breach in the urothelium.
Blunt abdominal trauma and iatrogenic injuries account
for most urinomas. Pelvic malignancies have been less
frequently implicated in the development of a urinoma.
Infiltration of the lower ureter by the malignant pelvic
growth causes persistent obstruction to urine flow and
progressive dilatation of the upper urinary tract. The
mounting pressure inside the pelvicalyceal system may
lead to rupture of the renal pelvis and urinary extravasation[1]. We, herein, report a young patient suffering
from locally advanced rectal adenocarcinoma who developed a urinoma following rupture of the obstructed
right renal pelvis due to malignant infiltration of the
lower ureter.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Endoscopic biopsy of the rectal growth revealed adenocarcinoma. On the 5th postoperative day, the patient developed a painful swelling on the right side of the abdomen (Figure 1). He did not report any urinary and bowel
symptoms. Ultrasonography of the abdomen showed a
large hypoechoic collection along the right abdominal
wall extending from the right kidney to the right iliac fossa. Contrast enhanced computed tomography (CECT) of
the abdomen demonstrated right hydronephrosis, a large
rent in the renal pelvis, perinephric stranding and a large
retroperitoneal fluid collection on the right side (Figure 2).
Ultrasound guided percutaneous nephrostomy and pigtail
catheter drainage of the fluid collection was performed
along with administration of intravenous antibiotics. Two
liters of blood tinged urine was drained and the swelling
subsided within the next two days. The pigtail catheter
was removed after five days. The patient was advised to
have definitive chemoradiation therapy for the rectal adenocarcinoma; however, he opted for alternative medicine
and did not come for further treatment.

Figure 1 Clinical photograph of the patient shows lump in right iliac fossa
and diversion transverse colostomy.

A

DISCUSSION
Ureters can be easily obstructed by pelvic malignancies
by virtue of their thin wall and narrow caliber lumen.
Unrelieved progressive urinary obstruction in the presence of a functional kidney can disrupt the pelvicalyceal
system, leading to formation of a urinoma[2]. The renal
pelvis, least supported by the parenchymal mass of kidney, is vulnerable for rupture in such scenarios. Carcinoma of the rectum, cervix, ovary, urinary bladder, and
metastatic pelvic lymphadenopathy have been implicated
in causation of spontaneous urinary rupture and urinoma
formation[3-5]. Carcinoma of the rectum in particular has
an unrelenting course in young individuals, characterized
by advanced stage and higher-grade tumors at diagnosis[6].
The incidence of extra-intestinal complications is also
more frequent in these patients. Apart from malignancies,
mechanical obstruction secondary to congenital anomalies, calculus, prostatomegaly and pregnancy can also lead
to disruption of the pelvicalyceal integrity and formation
of a urinoma.
Urinomas exhibit gradual enlargement in size until
the whole retroperitoneum is filled with the cystic mass.
Since the contained urine is sterile, pain is not an early
and prominent symptom. The patients usually present
with an asymptomatic loin lump that requires imaging to
confirm the diagnosis. Development of pain suggests infection of the extravasated urine or compression on the
adjacent structures by the expanding urinoma. Pain may
also be related to the primary disease. Ipsilateral loin pain,
ileus and low grade pyrexia constitute the characteristic
manifestations of a symptomatic urinoma[7]. If treatment
is delayed, blood urea nitrogen and serum creatinine may
rise due to re-absorption of urine from the urinoma.
The level of creatinine in the urinoma fluid is 10 times
higher than the creatinine level in the patient’s serum[8].
Ultrasonography, intravenous urogram and CECT have
been used for confirmation of the diagnosis. CECT can

B

Figure 2 Computed tomography imaging. A: Axial contrast enhanced computed tomography (CT) of the abdomen shows a leak of contrast from the
hydronephrotic right renal pelvis into the perinephric space (black arrow); B: CT
coronal reconstruction shows a large retroperitoneal urinoma below the right
kidney.

CASE REPORT
A 29-year-old gentleman presented as a surgical emergency with features of intestinal obstruction. Abdominal
examination revealed distention of the abdomen, palpable bowel loops and increased bowel sounds. Digital
rectal examination coupled with proctoscopy revealed an
encircling ulceroproliferative growth in the distal rectum,
5 cm proximal to the anal verge. The growth was fixed to
the pelvis. A plain radiograph of the abdomen revealed
dilated small and large bowel loops. Transverse colostomy was performed to relieve intestinal obstruction.
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sided hydronephrosis, a large rent in the renal pelvis, and a large retroperitoneal fluid collection on the right side.

identify the underlying cause, the location of the breach
in the urothelial lining, the dimension of the collection
and its relationship with the adjacent structures.
Asymptomatic, small and non expanding urinomas
can be managed with close observation. Active management of urinomas includes decompression of the kidneys by means of a double J ureteral stent or percutaneous nephrostomy tube and prophylactic broad spectrum
antibiotics[9]. Endoscopic placement of a ureteral stent is
difficult in patients with obstruction of the lower ureter
due to malignant infiltration. Percutaneous drainage of
the urinoma should be considered if it persists despite
satisfactory diversion of urine flow or if the extravasated
urine becomes infected. Percutaneous drainage of the
urinoma alone is unhelpful as the urinoma rapidly refills
unless the primary pathology is tackled expeditiously. Delay in the management predisposes to the development
of complications like perinephric abscess, peritonitis,
sepsis, urinary stricture and, rarely, obstructive nephropathy and secondary hypertension due to compression on
the upper urinary tract[10]. Correction of the underlying
pathology is of paramount importance for the improved
survival of patients. Nephrostomy/a ureteric stent should
be retained until the ureteric obstruction is relieved.
A recent development of a loin swelling in a patient
with a malignant pelvic growth should alert the clinician
regarding the possibility of spontaneous rupture of the
renal pelvis. Early confirmation of diagnosis by imaging and decompression of the renal pelvicalyceal system
helps to arrest a further downhill course of patients.

Treatment

Ultrasound guided percutaneous nephrostomy and pigtail catheter drainage
of the fluid collection was performed along with administration of intravenous
antibiotics.

Experiences and lessons

A recent development of a loin swelling in a patient with a malignant pelvic
growth should alert the clinician regarding the possibility of spontaneous rupture
of the renal pelvis.

Peer review

This is a concise and clearly written case report which helps understanding of
an unusual complication of malignant pelvic growth.
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Core tip: Prucalopride is a novel agent used in the
treatment of chronic constipation. We report the first
case of acute renal failure secondary to prucalopride
four months after treatment initiation. A core renal
biopsy after prednisone therapy revealed interstitial
fibrosis and tubular atrophy. These findings suggested
acute tubular necrosis secondary to acute interstitial
nephritis. There are no previous reports of prucalopride
associated with acute renal failure from the literature,
including previous Phase Ⅱ and Ⅲ trials. This case reports highlights the need for monitoring renal function
in all patients treated with prucalopride.
Original sources: Sivabalasundaram V, Habal F, Cherney D.
Prucalopride-associated acute tubular necrosis. World J Clin
Cases 2014; 2(8): 380-384 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i8/380.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i8.380

Abstract
We report the first case of acute renal failure secondary to
prucalopride, a novel agent for the treatment of chronic
constipation. The 75 years old male patient was initiated
on prucalopride after many failed treatments for constipation following a Whipple’s procedure for pancreatic cancer.
Within four months of treatment his creatinine rose from
103 to 285 μmol/L (eGFR 61 decrease to 19 mL/min per
2
1.73 m ). He was initially treated with prednisone for
presumed acute interstitial nephritis as white blood casts
were seen on urine microscopy. When no improvement
was detected, a core biopsy was performed and revealed
interstitial fibrosis and tubular atrophy. The presence of
oxalate and calcium phosphate crystals were also noted.
These findings suggest acute tubular necrosis which may
have been secondary to acute interstitial nephritis or hemodynamic insult. The use of prednisone may have suppressed signs of inflammation and therefore the clinical
diagnosis was deemed acute interstitial nephritis causing
acute tubular necrosis. There are no previous reports of

WCCR|www.wjgnet.com

INTRODUCTION
Chronic constipation is very common and affects 14%
of the general population[1]. The incidence rises with age,
and is higher in women and those with lower socioeconomic status[2]. It is characterized by infrequent bowel
and often associated with abdominal discomfort, bloating and cramps. Patients are susceptible to complications
such as hemorrhoids and anal fissures. The consequences
on quality of life, health care costs and activity impairment are also significant[3].
The treatment of constipation requires a multi-faceted
approach which includes lifestyle changes, dietary adjust-
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Figure 1 The level of patient’s creatinine.
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ments, stool softeners, osmotic agents and laxatives[4,5]. Another target for intervention is the 5 hydroxytryptamine-4
(5-HT4) receptor. Until recently, drugs have lacked specificity for the 5-HT4 receptor resulting in an unfavourable
risk-benefit ratio with side effects of serious cardiovascular
arrhythmias[6,7]. Prucalopride however has demonstrated a
high selectivity and affinity for this receptor in the gut with
a high efficacy compared to placebo in patients with severe
constipation[8-10] and in those who have failed previous
laxative therapy[11,12]. The most common adverse effects
were headache, nausea, diarrhea and abdominal pain, with
no significant cardiovascular effects. Renal failure was not
found to be associated with prucalopride and no change
in chemical laboratory data was reported from baseline in
all of the phase 3 studies[8,12,13]. Randomized trials in elderly
patients also found prucalopride to be safe with no effect
on renal or cardiac function[10,14]. We report the first case
of pruaclopride associated renal failure which was irreversible following discontinuation of the medication.

tions at this time were clopidogrel, pantoprazole, candesartan, indapamide, gabapentin, sennoside, as well as 30 g
of fiber daily.
The patient was seen four months after the initiation
of prucalopride and was now having regular bowel movements for the first time since his Whipple’s surgery. He
required no further admissions to hospital and his quality
of life significantly improved while using prucalopride
as the sole agent for management of his constipation. It
was however noted that his creatinine was had risen from
a baseline of 103 (eGFR baseline 61 mL/min per 1.73
m2, stable for at least 4 years) to 165 μmol/L (eGFR 35
mL/min per 1.73 m2) in two months, and further to 270
2
μmol/L (eGFR 19 mL/min per 1.73 m ) by four months
(Figure 1). He endorsed no symptoms of decreased oral
intake, oliguria, abdominal pain, nausea, vomiting, peripheral swelling, or shortness of breath. He also denied any
irritative or obstructive urinary symptoms. There were no
recent changes to his medications, or any use of over the
counter medications such as non-steroidal anti-inflammatory drugs. His candesartan was held and he was referred
to a nephrologist for an urgent assessment.
At this appointment he was found to have a normal
blood pressure on examination, with no signs of a rash,
peripheral edema, or volume overload. His blood work
now demonstrated an elevated creatinine of 285 μmol/L
at 4.5 mo following prucalopride administration. A complete work up for other renal disease including glomerular
based diseases was negative and the patient did not have
peripheral eosinophilia. Urinalysis showed +1 proteinuria,
trace blood, and urine microscopy revealed many white
blood cell casts. An ultrasound of his kidneys showed no
signs of obstructive uropathy and Doppler examination
of his renal arteries and veins were normal. He was diagnosed with acute interstitial nephritis secondary to his
exposure to prucalopride and was instructed to stop this
medication. He was started on prednisone 40 mg daily
for one week, followed by a taper of 5 mg weekly. The
patient was seen in follow-up two weeks later for repeat
blood work. Unfortunately his creatinine remained elevated at 310 μmol/L while on prednisone at a dose of 30
mg daily. Given the lack of renal recovery, a renal biopsy

CASE REPORT
A 75 years old male developed chronic constipation following a Whipple’s pancreaticoduodenectomy for pancreatic cancer 19 mo earlier. Over this period, he had
multiple emergency room visits for abdominal cramps
and pain which were on occasion related to severe constipation and obstipation. He required regular cleansing regimens in hospital, and repeated upper and lower
endoscopies revealed no significant pathology. He was
referred to a gastroenterologist and his pain resolved with
discontinuation of his pancrealipase preparation. After
failing several months of therapy for constipation with
various bulking, osmotic and stimulant laxatives, he was
initiated on prucalopride (Resotran), a new enterokinetic
agent, at a dose of 2 mg once daily.
Besides his Whipple’s procedure, his surgical history
is also significant for an open prostatectomy nine years
prior for benign prostatic hyperplasia, remote appendectomy, and a hernia repair. His medical history includes
hypertension, dyslipidemia, and a cerebrovascular ischemic stroke with minimal neurologic deficits. His medica-
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A

Figure 2 Hematoxylin and eosin
stain. A: Hematoxylin and eosin
stain demonstrating moderate interstitial fibrosis and tubular atrophy;
B: Hematoxylin and eosin stain with
polarized light demonstrating calcium
oxalate deposition within the tubules.

B

was performed within one week.
The core biopsy specimen from the left kidney
showed 11 of 39 glomeruli globally sclerosed, while the
remainder of the glomeruli showed no increase in mesangial matrix or cellularity (Figure 2A). There was minimal interstitial inflammation, with moderate degenerative
and regenerative changes within the tubules. There was
moderate (40%) interstitial fibrosis and tubular atrophy.
There was no arteriolar hyalinosis and moderate arterial
sclerosis. Many of the tubules also contained oxalate and
calcium phosphate crystals (Figure 2B). Immunofluorescence was negative for immunoglobulin A, G and M, as
well as C3, C1q, kappa or lambda. Electron microscopy
of the non-sclerosed glomeruli revealed no immune-type
deposits, nor any tubuloreticular inclusions. The glomerular basement membranes were mildly wrinkled and
within normal limits of thickness. There was moderate
effacement of the podocyte foot processes (30%). These
findings were consistent with acute tubular necrosis with
no evidence for interstitial nephritis.
According to the Naranjo probability score of adverse drug reactions[15], our patient’s case was classified
as a ‘probable adverse drug reaction’ of prucalopride
induced kidney injury. Points were given for temporal
causality, lack of an alternative cause of the reaction, lack
of progression with drug discontinuation, and objective
confirmation of kidney injury with the renal biopsy.
The patient remained on prednisone at 20 mg daily
until seen in follow-up three weeks later. Repeat creatinine remained elevated at 309 μmol/L. His prednisone
taper was resumed at 5 mg per week and was ultimately
discontinued since there were no signs of ongoing
inflammation in the biopsy specimen. The patient unfortunately did not have any further renal recovery and
his symptoms of constipation returned while off prucalopride. The search for alternative regimen to treat his
chronic constipation is ongoing.

A total of 1974 patients were evaluated in the phase Ⅲ
trials, with 1313 receiving prucalopride[8,12,13]. The most
frequent adverse events reported were headache, abdominal pain, nausea and diarrhea, with most symptoms
occurring on the first day. None of the phase Ⅲ trials
reported changes in renal function as measured by blood
work at baseline and throughout the study. Two smaller
placebo-controlled randomized trials in elderly patients
with a mean age of 76 and 83, randomized a total of 301
patients to prucalopride[10,14]. The same profile of adverse
events were seen in these trials with elderly patients as
the larger phase Ⅲ trials. However, in both trials, prucalopride was only administered for 4 wk and while no
kidney injury was reported after short-term use, there is
a lack of long-term data in the elderly. Numerous other
smaller randomized trials with prucalopride also found
no associated reports of renal impairment[9,11,16,17]. Elderly
patients are at increased risk for baseline renal dysfunction. In the patient described in this report, although
stable for least 4 years, the eGFR of 61 mL/min per 1.73
m2, likely reflected some degree of underlying chronic
kidney disease. The elderly patient demographic and potential for underlying chronic kidney disease emphasize
the importance of including this group in study trials for
safety outcomes.
Our case demonstrates the first report of acute tubular necrosis associated with prucalopride administration.
A thorough search on PubMed, Embase and Medline
demonstrated no other reports of acute kidney injury
secondary to prucalopride. A search for an association
with alternative serotonin receptor agonists, such as cisapride or tegaserod, with kidney injury also found no
previous case reports. Whether the acute tubular necrosis
was due to acute interstitial nephritis or hemodynamic
insult cannot be definitively known in this case, since the
patient was treated empirically with steroids based on the
prominent white blood cell casts on urinalysis. However
it remains likely that interstitial inflammation was suppressed by steroid administration prior to the renal biopsy and the working clinical diagnosis was therefore acute
interstitial nephritis causing acute tubular necrosis.
The key feature which differentiates prucalopride
from other 5-HT4 receptor agonists such as cisapride and
tegaserod is its increased selectivity for its receptor[18].
The lack of selectivity of the other older agents resulted

DISCUSSION
Prucalopride is a novel highly selective 5-HT4 receptor
agonist developed for the treatment of chronic constipation among patients with an inadequate response to
laxatives. The safety of this medication was assessed in
all the Phase Ⅱ trials, and in three Phase Ⅲ pivotal trials.
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in an appreciable affinity for other receptors, channels or
transporters. For example, cisapride had an affinity for
the human ether-a-go-go-related gene (hERG) K+ channel found in cardiac cells[19] while tegaserod would also
bind to 5-HT1 and 5-HT2 receptors[18]. These agents subsequently demonstrated cardiovascular side effects which
were independent of their action on the 5-HT4 receptor[19,20]. The characteristic of high selectivity is important
as serotonin receptors are found throughout the body,
including the kidney. The primary receptors in the kidney
are the 5-HT2 receptors on smooth muscle cells and the
5-HT1 receptors on endothelial cells[21]. Stimulation of
the 5-HT2 receptors directly causes renal vasoconstriction, while activation of 5-HT1 receptors leads to vasodilation indirectly via nitric oxide[22]. It has been found
that administration of serotonin impairs autoregulation
of the glomerular filtration rate of the kidney, leaving it
vulnerable to ischemic damage[23]. While prucalopride has
agonistic effects on the serotonin receptor, given that it
has not been shown to activate the specific subtypes of
5-HT2 and 5-HT1, this mechanism of kidney injury is less
likely. It is not known whether the concurrent use of candesartan in this patient may have also played a role in the
development of acute tubular necrosis, since angiotensin
Ⅱ blockade can also cause impaired renal autoregulation
and a decline in glomerular filtration rate through postglomerular vasodilatation.
Our patient’s renal biopsy also demonstrated increased deposition of crystals, with predominantly
oxalate crystals as well as calcium phosphate crystals.
Increased absorption of oxalate from the colon occurs in
fat malabsoprtion states, such as pancreatic insufficiency[24]. In such instances, calcium preferentially binds to
free fatty acids instead of oxalate, which allows the free
soluble oxalate to be absorbed through the colon. Other
factors which can increase oxalate absorption include the
presence of bile salts[25] and the absence of bacteria such
as Oxalobacter formigenes and certain strains of Entercoccus fecalis which are able to degrade oxalate[26]. Our patient had
discontinued his pancrealipase preparation at the time
prucalopride was started due to side effects of abdominal pain. Given his history of Whipple’s pancreatectomy
and the discontinuation of his pancreatic replacement
enzymes, this fat malabsorption state may have induced
hyperoxaluria.
Oxalate nephropathy can occur from tubular obstruction caused by calcium oxalate crystals, or by direct tubular injury which results in progressive tubular atrophy
and interstitial fibrosis[25]. It is also common to see small
numbers of oxalate crystals within tubules after acute
tubular necrosis as well as in other chronic renal impairment conditions. Given the mixture of both oxalate and
calcium phosphate crystals in our patient’s renal biopsy,
an underlying oxalate nephropathy as the etiology of the
acute kidney injury is less probable. In addition, the creatinine stabilized with cessation of prucalopride and the
patient did not yet resume his pancrealipase preparation.
Cases of oxalate nephropathy reported in the literature
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are often associated with oliguria and a marked decline
in renal function requiring hemodialysis[27]. Fortunately,
our patient’s renal failure was not as severe. Follow up
urinalyses have failed to demonstrate crystals of any type,
further suggesting that a crystal nephropathy is not playing an important contribution to the patient’s renal failure. Furthermore, high-fluid intake and low oxalate diet
recommendations along with calcium carbonate supplements have not been associated with improved renal
function.
In conclusion, given the lack of literature to support
prucalopride and other serotonin receptor agonists as
nephrotoxins, our patient’s case of acute renal failure was
treated initially as allergic interstitial nephritis. However,
when his renal function did not improve with discontinuation of the medication and prednisone therapy, a renal
biopsy was performed to confirm the diagnosis. This case
demonstrates the importance of a renal biopsy when the
diagnosis is unclear or when there is lack of improvement
with therapy. In addition, this case also highlights the
importance of routine blood work to follow cell count,
biochemistry and renal function when starting a medication which is new to both the patient and the medical
community. Adverse effects which were not documented
by clinical trials may still occur in our patients and reporting of such outcomes is required for ongoing drug safety
and monitoring. In addition, given the limited long-term
data available for elderly patients, and unreliability of
serum creatinine in estimating renal function, a lower 1
mg of prucalopride should be initiated in this population.
Without routine blood work, this case of renal failure
may have been missed until the patient presented with
more significant symptoms related to renal failure such as
oliguria, vomiting, volume overload or uremia.

COMMENTS
COMMENTS
Case characteristics

A 75 years old gentleman initiated on prucalopride for chronic constipation with
subsequent elevation of serum creatinine from 100 μmol/L to 270 μmol/L within
four months.

Clinical diagnosis

He was treated with prednisone for presumed acute interstitial nephritis and
a subsequent renal biopsy demonstrated acute tubular necrosis secondary to
acute interstitial nephritis.

Differential diagnosis

Acute interstitial nephritis secondary to a drug allergic reaction, oxalate nephropathy, and acute tubular necrosis following hemodynamic insult, angiotensin Ⅱ blockade or interstitial nephritis.

Laboratory diagnosis

Serum creatinine rose from a baseline of 103 μmol/L to a peak of 310 μmol/L
and urine microscopy revealed many white cell casts.

Imaging diagnosis

Abdominal ultrasound showed no signs of obstructive uropathy, and Doppler
examination was negative for renal artery stenosis.

Pathologic diagnosis

A renal biopsy was performed after cessation of prucalopride and administration
of prednisone revealing moderate interstitial fibrosis and tubular atrophy with
deposition of oxalate and calcium phosphate crystals.

Treatment

Therapy with prednisone was initiated once white cell casts were seen on uri-
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nary microscopy and prucalopride was discontinued resulting in stabilization of
the serum creatinine but no further recovery of renal function.

11

Related reports

This is the first case of acute renal failure reported in the literature, with no previous occurrences documented from several previous Phase II and Ⅲ trials.

Term explanation

12

Experiences and lessons

13

Prucalopride is a novel highly selective 5 hydroxytryptamine-4 receptor agonist
developed for the treatment of chronic constipation after failure of laxative
therapy.
This case highlights the need for monitoring of routine blood work with cell
count, biochemistry and renal function when using medications new to both
the patient and the medical community as previously undocumented adverse
events may develop.

Peer review

14

This is an important case report in regard to clinical use of prucalopride.
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Unreliability of aortic size index to predict risk of aortic
dissection in a patient with Turner syndrome
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need for careful monitoring and surgical evaluation of
2
the patients even when the ASI is < 20 mm/m if other
significant risk factors are present.
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INTRODUCTION
Turner syndrome (TS) is a relatively common chromosomal disorder, caused by complete or partial X monosomy in some or all cells[1]. This abnormality is denoted
medically as the 45,X karyotype as opposed to the usual
46,XX female karyotype. Many TS patients are actually
mosaic, meaning that they have cells with more than one
karyotype and occasionally there is mosaicism for cells
containing Y chromosome material (Table 1)[2-4]. Short
stature and gonadal dysgenesis are two of the characteristic clinical features of the syndrome, although many
organ systems and tissues may also be affected to a lesser
or greater extent. However, approximately 50% of karyotypically-proven, asymptomatic women with TS have evidence of abnormal cardiovascular development and most
patients die from cardiovascular defects mainly involving
the left ventricular outflow tract, left heart and/or aortic
hypoplasia. Common congenital defects in surviving girls
and adults with TS include bicuspid aortic valve (30%),
aortic coarctation (12%) and partial anomalous pulmonary connection (18%)[5,6]. Nonetheless, the occurrence
of aortic dilatation, dissection or rupture is one of major
concerns in TS[7]. The annual incidence of aortic dissection or rupture is 15 cases/100000 for individuals < 20
years of age, 73-78 cases/100000 for women 20-40 years

Abstract
Aortic size index (ASI) has been proposed as a reliable
criterion to predict risk for aortic dissection in Turner
2
syndrome with significant thresholds of 20-25 mm/m .
We report a case of aortic arch dissection in a patient
with Turner syndrome who, from the ASI thresholds
proposed, was deemed to be at low risk of aortic dissection or rupture and was not eligible for prophylactic
surgery. This case report strongly supports careful
monitoring and surgical evaluation even when the ASI
2
is < 20 mm/m if other significant risk factors are present.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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syndrome
Core tip: Aortic size index (ASI) has been proposed as
a reliable criterion to predict risk of aortic dissection
in Turner syndrome. This case report emphasizes the
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Table 1 Chromosomal pattern based on karyotyping of
women with Turner syndrome
Karyotype

Description

45,X
45,X/46,XX

Monosomy X
Monosomy
X mosaic
with normal
female sex
chromosome
complement
46,X,i(Xq) isochromosome
X
46,X,del(X)
deletion
chromosome X
46,X,r(X)
ring
chromosome X
45,X/47,
monosomy
XXX
X mosaic
with triple X
chromosome
complement
45,X/46,XY monosomy X
mosaic with
normal male sex
chromosome
complement

[4]
El-Mansoury Gravolt et Hook et al
1983
et al [2] 2007 al [3] 1996
(n = 126) (n = 304) (n = 1043)

48%
23%

56%
17%

58%
15%

13%

11%

15%

-

8%

6%

3%

5%

2%

3%

3%

4%

10%

-

LSA
CBT
LCA

Figure 1 2D Coronal reformatted image. Digital multiplane reformatted image of the aortic arch, depicting the double barrel-shaped contained rupture of
the aortic arch, in-between the common brachial trunk (CBT) and the left carotid
artery (LCA) (white arrowhead) and LCA and the left subclavian artery (LSA)
(black arrowhead).

because of fever unresponsive to antibiotics. She had
experienced chest pain 1 mo previously which regressed
spontaneously. She had no pain at hospital admission.
Blood pressure was 110/82 mmHg.
The patient`s height and weight were 160 cm and 82
kg, respectively, with a body surface area of 1.85 m2. TS
was diagnosed at the age of 14 years after an evaluation
for short stature and delay of pubertal development.
Since then, the patient underwent yearly computed tomography (CT) which showed any aortic dilatation (the
diameter of the ascending aorta at the latest scan before
admission was 26 mm).
A CT scan at admission revealed a contained rupture of a dissected aortic arch with two false aneurysms
between the common brachial trunk (CBT) and the left
carotid artery (LCA), and between the LCA and left subclavian artery (LSA) (Figure 1). A peri-aortic hematoma
(Figure 2) originating from the arch was present around
the anterior aspect of the ascending aorta. The diameters
of the aorta were =as follows: ascending aorta 26 mm,
arch 30 mm and proximal descending aorta 19 mm. The
ascending aortic size index was 14 mm/m2. Echocardiography confirmed the diagnosis and revealed the presence
of a bicuspid aortic valve and slight valve insufficiency.
A cardio-circulatory arrest with deep hypothermia
was planned. After cannulation of the femoral vessels
and the axillary artery trough a 10-mm graft (Vascutek,
Terumo Ltd, Egham, United Kingdom) surgical access
was gained through median sternotomy. The ascending
aorta was resected and the arch inspected: a rupture was
detected between the CBT and the LCA with the tear extending towards the LSA. Because of the hematoma, the
CBT could not be encircled or clamped and antegrade
cerebral perfusion was conducted via the LCA, until the
CBT was reconstructed, after which selective antegrade
cerebral perfusion via the axillary artery was added. Two
12-mm grafts (Gelsoft, Terumo Ltd, Egham, United
Kingdom) were anastomosed to the LCA and LSA and
a 14-mm graft (Gelsoft, Terumo Ltd, Egham, United
Kingdom) was anastomosed to the CBT. A 28-mm graft

-

old and 50/100000 for older women with TS[5].
Aortic root enlargement increases the risk of aortic
dissection in TS although it is unclear whether such a
life-threatening disease is always preceded by progressive
dilatation as occurs in marfan syndrome (MS). However,
despite connective disorders in which guidelines for monitoring of aortic root dimension and indications for surgical intervention are well established[8,9], reliable guidelines
are lacking for TS and it is uncertain whether any cut-off
value of aortic diameter can be used to identify Turner
patients at high-risk of aortic dissection .
Furthermore, since body size is a major determinant
of normal aortic dimensions, it may not be appropriate
to apply standards derived from adult men to a syndrome
more common in women and in which small body size is
a main characteristic feature.
Aortic size index (ASI), which adjusts the aortic
diameter to the body surface area[4], has been recently
introduced as a reliable criterion to predict risk of aortic
dissection in TS patients, but its usefulness in this clinical
entity is still matter of debate.
We report a case of contained rupture of a dissected aortic arch in a patient with TS who, from the ASI
thresholds proposed[9,10], was deemed to be at low risk
of aortic dissection and was not eligible for prophylactic
surgery.

CASE REPORT
A 23-year-old woman with TS (45,X karyotype), GravesBasedow disease and systemic arterial hypertension
treated with β-blockers, presented to our hospital facility
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and those with ASI ≥ 25 mm/m2 are at highest risk of
aortic dissection.
We presented a case of a 23-year-old TS female with
contained rupture of a dissected aortic arch. The ASI in
our patient was 14 mm/m2 at the level of the ascending
aorta. Therefore, following current indications, there was
no indication either for surgery or for close surveillance
in this patient since the ASI was well below accepted
thresholds. Hence, although recent studies[5] have confirmed that body surface area normalization is the most
appropriate approach for determining aortic dilation in
TS, in our experience ASI was unable to predict impending aortic dissection and rupture.
A recent study employing mathematical models of
aortic disease in TS[11], showed that growth of the thoracic aorta is dynamic over time and risk factors such as
aortic coarctation, bicuspid aortic valves, age, diastolic
blood pressure, body surface area and antihypertensive
treatment preferentially accelerated growth of the ascending aorta. Unfortunately, this model was not linked
to aortic dissection and rupture. However other papers[3-5]
report that bicuspid aortic valve, karyotype 45X, age
20-45 years, and hypertension are factors that confer an
increased risk of dissection. All these features were present in the case reported therefore, in our opinion, when
one or more of these factors are present, the risk of dissection should be taken into account even with ASI < 20
mm/m2, and a close surveillance by a multidisciplinary
team (cardiologists, radiologists, cardiac surgeons) should
be recommended.
Although a CT scan with contrast is the most widely
used diagnostic procedure, recent studies [12,13] have
demonstrated that cardiac magnetic resonance imaging
(CMRI) is an important tool for clinical care and it improves risk stratification of TS patients. Indeed, CMRI
is outstanding for detection of the degree of aortic
dilatation and coarctation that are not visible on echocardiography[14], but is limited by its high cost and poor
tolerability due to claustrophobia and anxiety in some
TS patients. Meanwhile, fast scan seeds, low radiation
dose and increased anatomic coverage are improving the
image quality of cardiac multidetector CT (MDCT) and
reducing patient risks in children. Cardiac MDCT is also
considered to effectively bridge the gaps among echocardiography and cardiac MRI in children with congenital
heart disease. In addition, cardiac MDCT has better cost
benefit compared with CMRI.
In conclusion, our experience emphasizes the need
for careful monitoring and surgical evaluation of TS
patients even when the ASI is small if other significant
risk factors are present. Even though this is only a case
report, it provides the idea and sounds the alarm that using only an ASI is not sufficient for risk stratification for
aortic dissection in patients with TS.
Large prospective studies are needed for risk stratification for aortic dissection in TS in order to identify
reliable thresholds to identify patients who may require
referral for surgery before life-threatening complications
occur.

AA

Figure 2 Axial plane computed tomography image of the ascending
aorta. Axial image of the ascending aorta at the level of the pulmonary artery
bifurcation. The ascending aorta is compressed in an oval shape due to the
sub-adventitial spreading hematoma. AA: Ascending aorta.

(Gelweave Terumo Ltd, Egham United Kingdom) was
anastomosed to the distal arch. Afterwards, the prosthesis was clamped and the distal body perfusion resumed
through the femoral artery. The aortic valve was a “true”
bicuspid valve with no raphe and 180° commissural orientation. The aortic root was normal and the effective
height of the aortic valve was 9 mm. Therefore, there
was no indication for valve and root replacement. After
the proximal anastomosis was completed, the supra-aortic vessels were reimplanted on the ascending aorta prosthesis. Cardiopulmonary bypass time was 440 min, aortic
cross-clamp time was 180 min and circulatory body arrest
time was 20 min. The operation was routinely completed.
After an uneventful course, the patient was transferred to
the referring hospital on postoperative day 8. Pathologic
examination of the aorta revealed very limited myxoid
degeneration with no evidence of either fragmentation or
separation of the elastic fibers.

DISCUSSION
In TS, it remains unclear whether aortic dissection is
preceded by progressive dilatation as it is in connective
disorders, and whether the thresholds employed in MS
can be safely employed for TS. Nevertheless, a large proportion of these patients are small women and, for this
reason, it is not correct to use standards derived from
adult men in the general population and, for instance, an
ascending aortic diameter even < 5 cm may represent, in
these patients, a significant dilatation.
To overcome the body size issue, the ASI has been
introduced which adjusts the aortic diameter to body
surface area[10]. Davies et al[7] showed that patients with
thoracic aortic aneurysms with ASI < 27.5 mm/m2 are
at low risk (approximately 4% per year), those with ASI
between 27.5 and 42.4 mm/m2 are at moderate risk (approximately 8% per year), and those above 42.5 mm/m2
are at high risk (approximately 20% per year) of rupture,
dissection, and death. Matura et al[8] employed this index
in patients with TS demonstrating that subjects with ASI
> 20 mm/m2 require close cardiovascular surveillance
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Case characteristics

3

Clinical diagnosis

4

A 23-year-old woman with Turner syndrome (TS).
Fever unresponsive to antibiotics, and chest pain.

Differential diagnosis

Other causes of chest pain, thoracic back pain.

Laboratory diagnosis

5

Blood, metabolic panel and liver function tests were within normal limits.

Imaging diagnosis

A computed tomography-scan at admission revealed a contained rupture of a
dissected aortic arch with two false aneurysms between the common brachial
trunk and the left carotid artery and the left carotid artery and the left subclavian
artery, respectively. The diameters of the aorta were as follows: ascending aorta
26 mm, arch 30 mm and proximal descending aorta 19 mm.The ascending aortic size index was 14 mm/m2.

6

7

Pathological diagnosis

Pathologic examination of the aorta revealed very limited myxoid degeneration
with no evidence of either fragmentation or separation of the elastic fibers.

Treatment

8

The patient underwent aortic arch replacement and common brachial trunk, left
carotid artery, and left subclavian artery replacement.

Related reports

9

Aortic root enlargement increases the risk of dissection in Turner syndrome but
it is unclear whether aortic dissection is always preceded by progressive dilatation as occurs in Marfan syndrome. Nevertheless, a large proportion of these
patients are small women and, for this reason, it is not correct to use standards
derived from adult men in the general population and, for instance, an ascending aortic diameter even < 5 cm may represent, in these patients, a significant
dilatation.

10

Term explanation

Aortic size index, which adjusts the aortic diameter to the body surface area,
has been recently introduced as a reliable criterion to predict risk for aortic dissection in TS patients but its usefulness in this clinical entity is still a matter of
debate.

11

This case report emphasizes the need for careful monitoring and surgical
evaluation of the patients even when the aortic size index is < 20 mm/m2 if other
significant risk factors are present.

12

Experiences and lessons

Peer review

13
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Core tip: This report highlights the presence of an extremely rare coronary anomaly in adult, in the form
of a fistula between left anterior descending coronary
artery and left superior pulmonary vein with steal
phenomenon causing angina that resolved by medical
treatment.
Original sources: Barsoum EA, Saiful FB, Asti D, Morcus R,
Khoueiry G, Lafferty J, McCord DA. Rare case of coronary to
pulmonary vein fistula with coronary steal phenomenon. World J
Cardiol 2014; 6(7): 682-684 Available from: URL: http://www.
wjgnet.com/1949-8462/full/v6/i7/682.htm DOI: http://dx.doi.
org/10.4330/wjc.v6.i7.682

Abstract
Coronary artery fistulas are abnormal connections between coronary artery territories and cardiac chambers
or major vessels, most of them are congenital. Patients
with coronary artery fistula can be asymptomatic or
present with different symptoms like angina. Cardiac
computed tomography (CT) is one of the best modalities for diagnosis. We present an elderly patient that
presented with angina symptoms, non invasive stress
test was positive for ischemic heart disease, coronary
angiogram could not reveal any obstructive lesions, but
an abnormal branch of the left descending coronary
artery (LAD), cardiac CT showed fistula that connect
left anterior descending coronary artery to left superior
pulmonary vein. Our case is extremely rare as most
of the reported cases were fistulas between LAD and
pulmonary artery, but in our case the fistula between
LAD and left superior pulmonary vein. In addition, our
patients’ symptoms resolved with anti-ischemic medical
treatment without any surgical intervention.

INTRODUCTION
Coronary artery anomalies are found in 1% of coronary
angiograms[1]. Some of these anomalies are clinically
insignificant but, many others are associated with serious morbidity and potential mortality. Coronary artery
anomalies can be detected by a variety of means including echocardiography, coronary artery angiography and
multidetector-row computed tomography[2,3].
The following case report describes an elderly patient
presenting with angina, whose coronary angiography and
cardiac computed tomography (CT) revealed an abnormal communication between the left anterior descending
(LAD) and the left superior pulmonary vein.

CASE REPORT
A 67-year-old man presented to the office with exertional
chest pain of six weeks. He had a past medical history
significant for hypercholesterolemia and gastro esopha-
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A

Figure 1 Coronary angiogram. A: Showing
coronaries without significant atherosclerotic lesion; B: Showing fistula arises from left anterior
descending.

B

geal reflux disease. He quit smoking 30 years ago. A
thallium stress test revealed a moderate sized, completely
reversible, anterior and anterolateral wall defect suggestive of LAD territory ischemia. Coronary angiography
was performed, which failed to reveal any obstructive
disease in the LAD as well any other coronary vessel.
However, in the distal segment of the LAD there was a
small aneurysmal dilatation and a communication with an
extracardiac vessel that was well opacified with antegrade
injection of contrast (Figure 1). We concluded that it was
likely to be a fistula between the LAD and a segment of
the left pulmonary artery system. We decided to get a CT
angiogram of the chest to better delineate the nature of
the fistula as an outpatient. The patient was discharged
home on a regimen including a beta-blocker, statin, ACE
inhibitor and a long acting nitrate. Soon after, a multislice computed tomographic angiography of the thorax
and coronaries was performed. A fistula arising from the
distal LAD and connecting to the left superior pulmonary
vein was elucidated (Figure 2). The patient has been followed up at one and three month intervals. He continues
to do very well with optimal medical therapy and remains
free of exertion and rest angina.

or major vessels, CAF represent 17% of angiographic
diagnosed anomalies[1]. Majority of them are congenital,
but can be acquired secondary to increasing application
of intravascular diagnostic instrumentations and therapeutic procedures or even secondary to blunt or penetrating trauma[4-11].
Patient with coronary artery fistulas usually asymptomatic that the fistula accidentally detected by echocardiography and coronary angiography, but patients may
have varied symptoms such as angina pectoris, palpitations, syncope, congestive heart failure, and may even
present with sudden cardiac death. In some cases, physical examination may or reveal a murmur if the flow is
significant[12].
The majority of reported LAD fistulas have been
between the LAD and pulmonary artery, but in our case
the anomaly is between the LAD and the left superior
pulmonary vein. Also, it is interesting that we have concomitant coronary steal phenomenon by the pulmonary
venous system. This is evident due to the presence of angina symptoms and a reversible defect on nuclear imaging that is not explained by coronary artery disease. It is
plausible that a small fistulas increase in size with advancing age secondary to changes in vessels compliance and
pressure and as it reaches a certain flow threshold, begins
to exhibit steal phenomenon.
The main treatment of symptomatic coronary fistulas is surgical and a variety of operative techniques have
been described in the literature including internal closure
of the fistula from within the distal communication, distal ligation alone, proximal and distal ligations and closure
from within the aneurysmal coronary artery[13,14]. In addition, transcatheter retrograde coil embolization became
a safe and effective alternative to standard surgical closure[15,16]. However, our patient’s symptoms are resolved
with optimal anti ischemic medical therapy
In a conclusion, Coronary artery fistula to pulmonary
vein is extremely rare, medical treatment is effective to
resolve patient’s symptoms, long term follow up is highly
recommended.

DISCUSSION

COMMENTS
COMMENTS

Coronary artery fistula (CAF) is an abnormal connection
between coronary artery territories and cardiac chambers

Case characteristics

A

B

Figure 2 Multislice computed tomographic angiography. A: Showing fistula
between left anterior descending (LAD) and superior pulmonary vein; B: Showing fistula between LAD and superior pulmonary vein.
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geal reflux disease presented with exertional chest pain.

4

Clinical diagnosis
Normal physical exam.

Differential diagnosis

5

Ischemic heart disease, non cardiac causes of chest pain.

Laboratory diagnosis

Cardiac enzymes were within normal limits.

Imaging diagnosis

Coronary angiography and cardiac computed tomography revealed an abnormal communication between the left anterior descending (LAD) and the left
superior pulmonary vein.

6

Treatment

7

The patient was treated with beta-blocker, statin, ACE inhibitor and a long acting nitrate.

Related reports

8

A fistula between left anterior descending coronary artery and left superior
pulmonary vein is extremely rare. Most of the reported cases are between a
coronary artery and the pulmonary artery.

9

Term explanation

Coronary artery anomalies are rare in adults, but they can induce angina symptoms.

Experiences and lessons

This case report represents rare fistula between LAD and left superior pulmonary vein, cardiac computed tomography scan was a sensitive modality in the
detection of the fistula and the patient improved on medical treatment without
surgical intervention.

10
11

Peer review

This article presents an extremely rare fistula between LAD and left superior
pulmonary vein in adult.
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CARDIOVASCULAR ABNORMALITIES

Late intervention in an asymptomatic pediatric patient with
anomalous left coronary artery
John C Lam, Michael Giuffre, Kimberley A Myers
the pulmonary artery and the associated challenge with
determining the need for surgical revascularization in
the absence of symptomatology and definitive literature. Late surgical intervention undertaken in this patient may reverse ongoing myocardial dysfunction and
prevent permanent left ventricular damage.
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INTRODUCTION

Abstract

This case report describes a late diagnosis of anomalous
left coronary artery from the pulmonary artery (ALCAPA)
in an asymptomatic patient with only mild left ventricular
dilatation. Because of a lack of literature to guide management in our patient, the benefits of surgical revascularization were weighed against risks of surgery on a
hemodynamically stable patient with relatively preserved
ventricular function. Ultimately, the patient underwent
surgery in hopes of preventing further suboptimal coronary perfusion.

Anomalous left coronary artery from the pulmonary
artery (ALCAPA) is most commonly diagnosed within
the first year of life with congestive heart failure symptomatology reflecting left ventricle (LV) dysfunction.
The late diagnosis of ALCAPA is presented in a 5-yearold without significant LV dysfunction, mild LV dilatation
and only mild mitral regurgitation that did not change
significantly after surgery. The timing of surgical intervention in the late diagnosis of ALCAPA remains unclear
despite risks of significant ongoing myocardial injury
secondary to coronary artery hypoperfusion and progressive mitral valve dysfunction. Intervention in this
case allows for revascularization which may reverse
ventricular and valvular dysfunction.

CASE REPORT
The patient was initially seen with an asymptomatic 2/6
apical systolic murmur at age two. The electrocardiogram
was normal and the initial transthoracic echocardiogram
demonstrated good ventricular function, no atrial or ventricular septal defect, and mild mitral regurgitation (MR).
There was abnormal flow in the region of the left coronary artery (LCA) suspicious for a LCA fistula.
To further visualize the LCA, a transesophageal echocardiogram performed at age two under general anesthetic confirmed normal left and right ventricular function, a

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Congenital heart disease; Congenital heart
surgery; Coronary artery imaging; Coronary artery surgery; Reperfusion
Core tip: This case report presents the rare case of a
late diagnosis of anomalous left coronary artery from
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Figure 1 Four-chamber echocardiographic images illustrating echogenic
left papillary muscle and chordae apparatus. LV: Left ventricle; LA: Left
atrium; RA: Right atrium; RV: Right ventricle.

Figure 2 Four-chamber cardiac magnetic resonance cine imaging demonstrating a dilated left atrium and left ventricle. LV: Left ventricle; LA: Left
atrium; RA: Right atrium; RV: Right ventricle.

small LCA fistula and mild MR with normal ventricular
chamber dimensions. Repeated echocardiograms showed
evidence of mild dilatation of the left atrium (LA) and
left ventricle (LV) with mild MR. Increased echogenicity
of the LV myocardium was noted but there was no evidence of endocardial fibroelastosis on these pre-operative
echocardiograms (Figure 1). At age 5 further investigation with cardiac magnetic resonance imaging (MRI) saw
findings consistent with the previously noted dilated LA
and LV, accompanied by normal LV systolic function and
mild MR (Figure 2). The LCA system was suboptimally
visualized by cardiac MRI but raised the question of an
anomalous LCA. Cardiac computed tomography was
then performed with angiography demonstrating ALCAPA. Numerous collateral vessels from the right coronary
artery to the left coronary system, along with a dilated
LA and LV were visualized (Figure 3).
Surgical repair was undertaken with a direct aortic
reimplantation performed under cardiopulmonary bypass
after arresting the heart with cold blood cardioplegia. The
left coronary button was excised and anastomosed with a
flap of ascending aorta. The pulmonary root was reconstructed with bovine pericardium before anastomosis to
the main pulmonary artery (PA). The patient was weaned
from cardiopulmonary bypass uneventfully after a total
bypass time of 78 min.
Post-operatively, the patient was hemodynamically stable spending one night in the pediatric intensive care unit.
Brief episodes of hypotension were managed routinely
with inotropes and intravenous fluid. She was discharged
ten days after surgery, weaned off oxygen and prescribed
enalapril and aldactazide. Her post-operative course was
complicated by mild postpericardiotomy syndrome that
responded to acetylsalicylic acid therapy.
The immediate post-operative echocardiograms demonstrated mild MR along with mild dilatation of the LA
and LV, and a small pericardial effusion. The patient’s LV
function remained preserved with the shortening fraction
improved from 35% to 40%. At her two-month postoperative assessment, she was asymptomatic, remaining
on low dose enalapril. Her echocardiogram showed mild
LA dilatation, mild LV dilatation, and two separate jets of

mild MR. Ventricular function was relatively unchanged
with a shortening fraction of 38% and ejection fraction
of 69%.
Structural assessment of the LV demonstrated a
quantitative reduction in LV dilatation following the procedure with the left ventricle internal diameter-diastole reduced from 4.4 cm pre-operatively to 3.9 cm one month
after surgery. The degree of MR pre and post-operatively
had not changed, with repeat assessment scheduled at six
months post-operatively.

WCCR|www.wjgnet.com

DISCUSSION
ALCAPA is rare congenital anomaly in which the LCA
receives deoxygenated blood via the PA. It does not present as a hemodynamic problem in utero as high pulmonary vascular resistance allows for antegrade blood flow
from the PA into the LCA. As the pulmonary vascular
resistance falls, retrograde flow into the PA develops producing coronary steal or hypoperfusion.
ALCAPA has an incidence of 1/300000 live births[1]
and its symptoms of failure to thrive, dyspnea, diaphoresis and findings of left sided heart failure usually present
within the first two months of life[2]. Such early diagnoses
of ALCAPA usually require prompt surgical revascularization. Without surgery, 90% of infants with ALCAPA
will often die in the first year of life due to myocardial
ischemia secondary to coronary vessel hypoxia[3].
In order to survive, collateral vessels are necessary to
supply the LV myocardium. However, the ALCAPA continues to place stress on the LV, resulting in steadily deteriorating systolic function and LV scarring. Our patient’
s MR secondary to subclinical decline of her LV function indicated that the structure of her LV was indeed
a concern despite her collateral vasculature. The mildly
increased echogenicity of the LV endocardium raised the
concern of endocardial fibroelastosis eventually developing with resultant myocardial scarring. This led to the
decision for surgery rather than careful cardiac follow-up.
Surgical revascularization is the treatment of choice
for ALCAPA. The surgery is most often scheduled immediately after diagnosis of ALCAPA in order to prevent
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Figure 3 Computed tomographic angiography. A: Computed tomographic angiography demonstrating extensive collateral vessels from the right coronary artery as
well as a dilated left ventricle; B: Computed tomographic angiography showing dilated right coronary artery; C: Computed tomographic angiography illustrating the left
anterior descending artery communicating with the main pulmonary artery. LV: Left ventricle; LA: Left atrium; RA: Right atrium; RV: Right ventricle; RCA: Right coronary artery; LAD: Left anterior descending artery; LCA: Left coronary artery; LCx: Left circumflex artery; PA: Pulmonary artery.

dium from some patients with ALPACA is comprised of
viable myocytes with minor morphological changes likely
from cellular adaptation to longstanding ischemia.
This case illustrates the considerations in revascularizing an asymptomatic ALCAPA patient with longstanding hypoperfused myocardium but preserved ventricular
function in the absence of definitive literature. Surgical
intervention was recommended to prevent the potential
of further LV dysfunction and mitral valve dysfunction
manifesting from further suboptimal myocardial perfusion. The late diagnosis of ALCAPA in an asymptomatic
5-year-old with preserved LV function, mild LV dilatation
and mild MR that did not change after surgery further
illustrates the clinical dilemma of the timing of surgical
intervention.
In conclusion, this case describes the late presentation
of a child with subclinical myocardial ischemia secondary
to ALCAPA. The patient compensated well hemodynamically for five years with only mild LV dilatation and mild
MR. The need for surgical intervention considered the
risks of cardiopulmonary bypass on scarred LV myocardium versus the benefits of repair and potential reversal
of ongoing myocardial dysfunction and LV myocardial
damage, but the timing of such surgery remains somewhat controversial.

further ischemia and necrosis of cardiac muscle. Most
surgeries involve either a Takeuchi operation or direct reimplantation of the LCA[3].
The role of revascularization in an asymptomatic patient with functional collateral coronary vessels and years
of subclinical myocardial ischemia remains somewhat
contentious. Literature in the adult population suggests
that myocardium supplied by longstanding ischemic vasculature may be permanently scarred and unable to regain
function despite intervention[4]. This did not appear to be
the case with our 5-year-old patient. Surgical intervention
places patients at risk of arrhythmias, acute cardiac failure and long-term complications such as intrapulmonary
tunnel baffle leaks and suprapulmonary stenosis[3]; however, these did not occur in the case presented, but may
develop over more time.
Recovery of LV function is well reported in pediatric
patients following revascularization. However, our patient
maintained normal ventricular function. Early diagnosis
and intervention is correlated with a decreased need of
mitral valve repair or replacement in the future[5]. Asymptomatic patients with unrepaired ALCAPA have chronic
ischemia despite the production of collateral coronary
vessels. The LV continues to undergo adverse remodeling with deterioration in systolic and diastolic function
over time. Several studies have demonstrated successful
recovery of LV function in patients following surgical intervention for ALCAPA[6,7]. However, patients with poor
LV function pre-operatively have higher mortality rates
and increased need for mitral valve intervention after ALCAPA surgery.
In the setting of decreased LV function, there is
hypothesis regarding the possible existence of hibernating myocardium in ALCAPA. The hypothesis suggests
myocytes supplied by the ALCAPA undergo an adaptive
change and become hypokinetic rather than necrotic despite being hypoperfused[8]. The function and viability of
the cardiomyocytes is preserved because of the successful
formation and utilization of a compensatory but inadequate collateral supply. Shivalkar et al[2] demonstrated that
although chronically hypoperfused, histology of myocar-
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Case characteristics

A late diagnosis and operative revascularization procedure was performed in a
5-year-old female.

Clinical diagnosis

The patient presented with an asymptomatic apical systolic murmur.

Differential diagnosis

Left coronary artery fistula, anomalous left coronary artery arising from the pulmonary artery

Imaging diagnosis

Cardiac computed tomography with angiography demonstrated an anomalous
left coronary artery from the pulmonary artery.

Treatment

Surgical revascularization with a direct aortic reimplantation was performed
under cardiopulmonary bypass.
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Related reports

The role of revascularization in an older asymptomatic patient with anomalous
left coronary artery from the pulmonary artery (ALCAPA) is unclear as there
lacks strong clinical literature to guide timing of treatment.

4

Experiences and lessons

Late surgical intervention ALCAPA may reverse ongoing myocardial dysfunction and prevent permanent left ventricular damage, even in hemodynamically
stable patients.

5

Peer review

The authors present a rare case report of late diagnosed ALCAPA. Surgical intervention was undertaken and left ventricular function was relatively preserved.
The authors emphasized the importance of the timing of surgical intervention
from the viewpoint of risks and benefits. The manuscript is clearly written and
well organized.
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Traumatic carotid-rosenthal fistula treated with Jostent
Graftmaster
Hesham Allam, R Charles Callison, Daniel Scodary, Aws Alawi, Daniel W Hogan, Amer Alshekhlee
showed a non-focal neurological examination and healed
carotid laceration over the covered stent.
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Key words: Jostent; Carotid artery; Trauma; Skull base;
Fracture
Core tip: Most carotid-cavernous fistulae lead to pressure symptoms in the orbit. This case report suggests
alternate routing to the basal vein of Rosenthal, which
may convey different implications. Various treatment
options used for conventional fistulae; though, in this
report we highlight the utility of a covered stent system
(Jostent Graftmaster) in the management of carotidrosenthal fistula.
Original sources: Allam H, Callison RC, Scodary D, Alawi A,
Hogan DW, Alshekhlee A. Traumatic carotid-rosenthal fistula treated with Jostent Graftmaster. World J Radiol 2014; 6(12): 924-927
Available from: URL: http://www.wjgnet.com/1949-8470/full/v6/
i12/924.htm DOI: http://dx.doi.org/10.4329/wjr.v6.i12.924

Abstract
Traumatic injuries of the carotid artery may result in severe morbidity and mortality. The most common location
of carotid artery injury is the cavernous segment, which
may result in fistulous connection to the cavernous sinus
and ophthalmic veins, which in turn lead to pressure
symptoms in the ipsilateral orbit. Unlike the commonly
reported direct traumatic carotid-cavernous fistula, we
describe an unusual case of a 38-year-old man presented
with a traumatic brain injury led to a fistula connection
between the cavernous carotid artery and the ipsilateral basal vein of Rosenthal, with eventual drainage to
the straight and transverse sinuses. The basal vein of
Rosenthal is usually formed from confluence of anterior
and middle cerebral veins deep in the Sylvian fissure and
drain the insular cortex and the cerebral peduncles to
the vein of Galen. Immediate endovascular deployment
of a covered stent in the cavernous carotid artery allowed sealing the laceration site. Three months follow up

WCCR|www.wjgnet.com

INTRODUCTION
Blunt craniocervical vascular injuries are uncommon with
estimated incidence of 1.1%-2.7% in a screened blunt
head trauma population[1]. The prevalence of carotid
injury with skull base fracture is 2%, which appear more
common in females[2]. Most commonly reported location of the fistulous connection is between the cavernous
carotid artery (CCA) and the cavernous sinus resulting
in direct and less commonly indirect carotid-cavernous
fistulae[3]. The cavernous sinus drains anteriorly to the
ophthalmic vein and thus, most of these fistulae result
into pressure symptoms in the ipsilateral orbit. Though
less frequently, injury to the CCA may lead to intracerebral and subarachnoid hemorrhages. Injury to the CCA
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Figure 1 Left internal carotid artery angiogram in the AP and lateral views (arterial phase: A and B; capillary phase: C and D; and following the deployment of
the Jostent Graftmaster: E and F). White arrows show the contrast extravasations at the cavernous segment pointing posteriorly with early venous filling to the internal
cerebral vein, straight and lateral venous sinuses (black arrows). White arrow heads shows Jostent Graftmaster in position with decreased contrast extravasations.

with fistulous connection to deep cerebral vein is more
complex and has not been reported. We present a case of
traumatic laceration of the CCA with fistulous connection to the basal vein of Rosenthal following a traumatic
brain injury with basilar skull fracture and traumatic
subarachnoid hemorrhage. We discuss treatment options
including a covered stent placement to seal the carotid
laceration.

cerebral veins carry a high risk of thalamic and peduncular infarction and death[4]. Therefore, a transarterial
covered Jostent Graftmaster (Abbott Vascular) deployment across the lacerated cavernous segment of the ICA
was performed. The operation performed through a 7
French 90 cm Cook shuttle sheath guiding system that
was positioned in the distal left common carotid artery.
A Transend EX microwire (300 cm) was advanced in the
M2 segment of the left middle cerebral artery using an
exchange method. A balloon mounted 3.5 mm × 16 mm
Jostent Graftmaster was navigated over the Transend
EX microwire into the left cavernous carotid segment.
The stent was then deployed by balloon inflation to the
recommended nominal pressure. Control angiography
showed a decreased contrast extravasation from the lacerated segment (Figure 1E and F). The procedure was followed by immediate oral loading dose of Clopidogrel (300
mg) via a nasogastric tube. He was maintained on a daily
aspirin (325 mg) and Clopidogrel (75 mg) throughout
the hospital course and after discharge. He was closely
monitored for vasospasms during the hospital stay with
serial transcranial Doppler studies. He remained in coma
for a few days with neurological examination showing response to pain in all extremities and reactive pupils. Mental state continued to improve and he made it to a full
mental recovery after 14 d and he was then discharged to
acute rehabilitation center. After 3 mo, his neurological
examination was normal, follow-up angiography showed
no contrast extravasation, in-stent thrombosis, or stent

CASE REPORT
A 38-year-old man with a known history of epilepsy
presented to the emergency department after falling off
a motorized bicycle resulting in multiple facial and skull
base fractures. On admission, he was awake and alert with
initial Glasgow Coma Scale of 14 that rapidly decline to 4;
he required sedation and emergent endotracheal intubation. Immediate cranial computed tomography showed
multiple fractures in the face and skull base with Fisher
grade IV subarachnoid hemorrhage and evidence of air
at the skull base. Emergent 6-vessel cerebral angiogram
revealed contrast extravasation at the cavernous segment
of the left CCA (Figure 1A and B). The blood leakage
pointed medially and posteriorly with evidence of early
venous filling in basal vein of Rosenthal, straight and
transverse dural sinuses (Figure 1B, C and D). Decision
to sacrifice the left internal carotid artery was halted by
the poor collateral supply with balloon test occlusion.
Transvenous obliteration of the straight sinuses and deep
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Figure 2 Three months follow up evaluation shows a normal brain magnetic resonance imaging (FLAIR A and B); left internal carotid angiogram (C: AP
view, D: Lateral view) shows a normal flow through the Jostent Graftmaster in the cavernous segment (white arrows).

traumatic carotid cavernous fistulae [8-10]. The Jostent
Graftmaster consists of a single expanded polytetrafluoroethylene layer sandwiched between two coaxial stainless
steel slotted tubes that is balloon-expandable (Abbott
Vascular). The rigid framework of these stents occasionally prohibits safe navigation within tortuous cerebrovascular anatomy. Therefore, covered stents are not always
technically feasible, and if force used for navigation, it
may lead to unintended complications such as dissection
or spasm of small cerebral vessels. Moreover, covered
stents are more thrombogenic compared to other stents;
thus, dual antiplatelet therapy was administered in our patient despite the initial hemorrhagic presentation. Despite
the risks, covered stent remains an option to treat CCA
laceration with fistulous connection to deep cerebral
veins.

migration; and brain MRI failed to show any ischemic
changes (Figure 2).

DISCUSSION
The major deep cerebral veins include the internal cerebral vein and basal vein of Rosenthal. Both of these
veins are paired and large, and they drain towards the
great cerebral vein of Galen. In addition, the vein of
Galen receives tributaries from a pair of internal occipital veins and drain into the straight sinus. The basal
vein of Rosenthal is formed from confluence of anterior
and middle cerebral veins deep in the Sylvian fissure and
drain the insular cortex and the cerebral peduncles. After
receiving the tributaries, basal vein of Rosenthal courses
posteriorly around the cerebral peduncles to the vein of
Galen. The basal vein of Rosenthal is identified angiographically by a small deflection when it crosses the cerebral peduncles (Figure 1B). Unlike the anterior laceration
in the CCA which usually leads to pressure symptoms in
the orbit, posterior carotid laceration may lead to subarachnoid hemorrhage and death. To approach the CCA,
craniotomy through the cavernous sinus to trap the fistula is technically difficult and usually reserved for cases
when endovascular approach fails to seal the laceration[5,6].
Thus, we opted to pursue the deployment of a covered
stent system to seal the laceration. The Jostent Graftmaster is approved for epicardial coronary artery pseudoaneurysms and perforation[7]. They are used with variable
success in the treatment of pseudo-aneurysms and post

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

A 38-year-old man presented with traumatic subarachnoid hemorrhage.

Clinical diagnosis

Rapid decline in Glasgow Coma Scale from 14 to 4 required sedation and
emergent endotracheal intubation. Computed tomography (CT) imaging confirmed the diagnosis of subarachnoid hemorrhage with fracture at the skull
base.

Differential diagnosis

Ruptured cerebral aneurysm, traumatic dissection or laceration of a cerebral
vessel.

Laboratory diagnosis

All laboratory data including blood count, metabolic panel and liver function test
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were within normal limits.

2

Imaging diagnosis

CT imaging confirmed the presence of blood in the subarachnoid space along
with fracture at the skull base. Cerebral angiography showed laceration and
contrast extravasation in the posterior head region with evidence of fistulous
connection to the basal vein of Rosenthal.

3
4

Pathological diagnosis

Traumatic carotid-rosenthal fistula.

Treatment

Endovascular implantation of a covered stent (Jostent Graftmaster) across the
lacerated segment of the cavernous carotid artery.

5

No previous report of a similar fistulous connection between the cavernous carotid artery and the basal vein of Rosenthal. However, a few case reports using
the covered stent in the treatment of conventional carotid-cavernous fistulae.

6

Posterior laceration of cavernous carotid artery may lead to subarachnoid hemorrhage and possible connection to the basal venous drainage. This complication has different implication compared to anterior laceration of the cavernous
carotid artery.

7

Related reports

Term explanation

Experiences and lessons

This case report highlights the importance of identifying the fistulous connection
in the venous brain drainage. In addition, the case suggests that a covered Jostent Graftmaster is a treatment option to seal vessel laceration in life threatening hemorrhage.

8

Peer review

9

Nice case report, well written and concise.
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INTRODUCTION
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An arteriovenous fistula (AVF) is a crucial life line for patients with end-stage renal failure, and its preservation is
paramount. Complications related to AVF such as puncture haematoma, pseudoaneurysm formation, venous
hypertension, arterial steal, high-output cardiac failure,
and ischemic neuropathy, can not only lead to the early
loss of an AVF but also can be life-threatening[1,2]. The
prevalence of AVF compared to arteriovenous grafts, has
risen steadily as a result of the National Kidney Foundation/Kidney Disease Outcome Quality Initiative (NKF/
KDOQI) recommendations[3,4]. Little has been written
on the pathological anatomy, natural history and management of visible scabs in the skin overlying AVF cannulation sites. We describe the management of a 78-year-old
patient presenting with an innocuous-looking scab over
the cannulation site of an AVF, emphasise the importance of early recognition and intervention, and review
the pertinent literature related to the subject.

Key words: Arteriovenous fistula; Scab; Duplex scan;
Bleeding; Treatment

CASE REPORT

Abstract
Little is written on the management of an innocuouslooking skin scab over an autogenous arteriovenous
fistula (AVF) used for haemodialysis. The seriousness
of the underlying pathology can be under-estimated,
and this may lead to early loss of the AVF, and majorlife-threatening haemorrhage. We describe the management of a 78-year-old patient presenting with an
innocuous-looking scab over an AVF and review the
pertinent literature on this subject.

A 78-year-old male with renal failure secondary to obstructive uropathy had been on haemodialysis (HD) for
two years using a brachiocephalic AVF. The AVF was
cannulated using rope-ladder technique three times a
week for 3 h in each session leading to excellent dialysis
(pA: -71, pV: 73, blood flow: 360 mL/min, Kt/V: 1.4,
pre-HD serum creatinine: 600 µmol/L and post-HD serum creatinine: 142 µmol/L). His haemoglobin was 12.2
gm/dL, white cell count of 7.5 × 106 / mL and C-reactive

Core tip: An innocuous looking scab may develop over
an arteriovenous fistula after repeated punctures.
There may be serious underlying damage to the arterialised vein. This case report emphasizes the importance
of an early diagnostic colour Doppler examination in
these circumstances and timely surgical intervention, to
prevent potential life-threatening haemorrhage or other
complications.
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2.7 cm

Figure 1 A 3 mm size scab over the arteriovenous fistula (black arrow).

Figure 2 Colour Doppler scan showing a 2.7 cm long thrombus (white arrow) partially occluding the lumen of the arteriovenous fistula.

protein of 25 mg/L. His regular medication was erythropoietin, alphacalcidol and simvastatin.
The patient, who normally dialysed at a satellite unit,
was referred to our tertiary referral teaching hospital
because the dialysis staff were concerned about a visible
black scab on the distal needling site which had developed over the previous 2 wk. There was no history of
bleeding post-dialysis.
On examination, there was a 3 mm-sized black scab
on the skin at the distal cannulation site without surrounding cellulitis or discharge (Figure 1). There was no
clinical evidence of pseudo-aneurysm or subcutaneous
haematoma. A palpable thrill and a low-pitched bruit
were present along the course of the arterialised upper
arm cephalic vein. The initial clinical impression was that
the scab represented needle tract thrombus, which could
be managed conservatively. However, based on previous
experience of managing similar cases, a Doppler ultrasound scan was carried out. This showed a thrombus
under the scab measuring 2.7 cm in length narrowing
the vein significantly (Figure 2). It was suspected that
although the size of the scab on the skin surface was
about 3 mm in diameter, the defect in the cephalic vein
wall could be more than 2 cm. A decision was made to
explore the fistula and repair the defect.
Under general anaesthesia, through an incision parallel to the AVF, the arterialised cephalic vein was skeletonised and controlled proximal and distal to the scab.
The skin containing the scab was dissected off the vein,
and this revealed dark thrombus bulging out through a
2.5 cm long defect on the anterior wall of the vein. The
thrombus was causing partial narrowing of the vein (Figures 3 and 4). The thrombus was removed and the vein
filled proximally and distally with heparinised saline. The
edge of the defect on the vessel wall was debrided and
closed using continuous 4/0 prolene suture. The thrombus was sent for culture and remained sterile after 48 h
of incubation. The AV fistula was used for HD after 24 h.

and missed dialysis sessions. These complications, such
as erosion, infection, thrombosis, and pseudoaneurysm
formation, burden the health care system and disrupt
patient care. As such, limiting these complications can
significantly improve the quality of life of dialysis patients whilst decreasing health care costs[5,6]. The trauma
of recurrent cannulation of a functioning AVF through
the same site can lead to a tear of the wall of the vein.
Simultaneous heparinisation during HD allows blood to
flow out through the tear leading to the formation of a
small pseudoaneurysm. Thrombus can form within the
pseudoaneurysm in hypotensive and hypercoagulable
states. The size of the pseudoaneurysm may be difficult
to estimate on physical examination. The incidence of
pseudoaneurysms complicating AVF ranges from 2% to
10%[7]. Generally, investigation of an innocuous-looking
scab over an AVF is seldom initiated unless there is
bleeding post-HD from the cannulation site, an obvious
pseudoaneurysm, recirculation or venous hypertension[8].
Our case illustrates the fact that although the scab
was only 3 mm in diameter with no evidence of surrounding inflammation, it was associated with a 2.5 cm
long defect in the vein wall. The defect was filled with
a thrombus which was also narrowing the lumen of the
vein. The appearances were consistent with a thrombosed pseudoaneurysm.
Repeated needling of thrombus within a pseudoananeurysm may cause infective complications which may
lead to bacteraemia and systemic sepsis. There is also a
risk of necrosis of the overlying skin, ulceration and a
life-threatening haemorrhage[9,10]. Dislodgement of the
thrombus can lead to fatal pulmonary embolism. Recognition of the potential danger of small skin scabs was
important in the timely investigation and intervention in
our patient. Not only was the AVF salvaged, but the potential hazard of massive bleeding was prevented.
When assessing patients with skin scabs, a history of
bleeding post-dialysis, adequacy of dialysis and systemic
sepsis should be obtained. Physical examination should
include the inspection of skin overlying the AVF for the
extent of skin necrosis, cellulitis, pulsatility and haematoma, as well as assessment of the nature of the bruit
along the length of the AVF. Duplex ultrasound is the

DISCUSSION
Dialysis access procedures and access complications are
the leading causes of morbidity among HD patients, often resulting in an increased number of hospitalizations
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ous studies have shown less haematoma formation and
less intervention in BHC group compared to the RL
group[16-19]. However, a recent study comparing access
patency, intervention rate, bacteraemia and mean scores
from kidney disease-specific health-related quality of life
(KD HRQOL-36) survey between RL and BHC groups
failed to show a significant difference in outcome between the two groups[20].
In conclusion, awareness of the possibility of a large
defect in the vein wall under an innocuous-looking scab,
with the potential for life-threatening haemorrhage and
access failure, should be raised among patients and health
care workers[21]. If there is clinical concern an urgent
Doppler ultrasound should be arranged, with urgent
surgical intervention if indicated. It is also essential that
trained staff follow established cannulation techniques to
reduce the risk of puncture site complications.

Figure 3 A 2.5 cm long defect on the anterior wall of the vein (white arrow).

COMMENTS
COMMENTS
Case characteristics

A 78-year-old male, who was on haemodialysis using a brachiocephalic arteriovenous fistula (AVF), was referred by the dialysis staff raising concern for a scab
over the cannulation site.

Clinical diagnosis

On examination, there was a 3 mm-sized black scab on the skin on the distal
cannulation site without surrounding cellulitis or discharge.

Differential diagnosis

A pseudoaneurysm and a haematoma underlying the scab were entertained in
the differential diagnosis.

Figure 4 Thrombus removed from the defect in the vessel wall.

Laboratory diagnosis

The white cell count and C-reactive protein were within normal limits.

Imaging diagnosis

primary diagnostic modality, with a sensitivity of 94% in
the assessment of the size of the defect, and complications such as the presence of thrombus, reduced blood
flow, stenoses and pseudo-aneurysms[11]. Ultrasoundguided compression of pseudoaneurysms can be curative[12]. If a defect is detected in the wall of the AVF, the
patient should be prepared for exploration of the AVF
under brachial block or general anaesthesia. Broad-spectrum antibiotic cover should be provided at the time of
surgery. Surgical repair of the defect can be done by direct
suture, patch angioplasty using saphenous vein or a Dacron patch, excision followed by end-to-end anastomosis,
excision and interposition of a Polytetrafluroethylene graft
or insertion of a bypass graft[13]. A large skin defect due to
necrosis may require a locally rotated full-thickness Limberg skin flap[14]. Any thrombus extracted from the AVF
should be sent for microbiological assessment. In majority of the patients, the AVF can be salvaged and used for
HD within 24 h. If a bypass graft is inserted, the reported
primary-assisted patency at 12 mo is 50%[15].
Every effort should be made to prevent the development of pseudoaneurysms, venous stenoses, skin erosions, haemorrhage and reduced access patency. The
cannulation technique of an AVF has been a subject
of debate. The rope-ladder (RL) technique is the most
common technique, although button-hole cannulation
(BHC) or constant-site technique is recommended by
the NKF/KDOQI vascular access guidelines. Previ-
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The Duplex ultrasound scan showed a 2.7 cm large thrombus and a 2 cm defect
in the vessel wall.

Pathological diagnosis

A 2.5 cm defect in the wall of the cephalic vein was occupied by a thrombus.

Treatment

The vessel was explored and the defect was closed with 4/0 prolene suture.

Experiences and lessons

The size of the visible scab over an autogenous AVF is misleading as in our
case where there was a 2.5 cm defect in the vessel wall filled with a thrombus
although the size of the scab was of 3 mm diameter. A Duplex san should be
performed early to assess the AVF for prevention of bleeding.

Peer review

The authors described the management of a 78-year-old patient who presented
with an innocuous-looking scab over the cannulation site of an AVF which turned
out to be a thrombus on the outer wall of the vein. This a good case report.
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risk. Although LAA occlusion is a relatively new technique, its usage is rapidly expanding worldwide and
constitutes a very valid alternative for patients with
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Core tip: The present case report discusses the treatment of a patient with atrial fibrillation and contraindication to anticoagulation who presented with a massive
peripheral embolism after an implantable cardiac defibrillator shock. The manuscript describes the successful
management of the patient and discusses a clinical setting that might be associated with an increased cardioembolic risk.
Original sources: Freixa X, Andrea R, Martín-Yuste V, Fernández-Rodríguez D, Brugaletta S, Masotti M, Sabaté M. Cardiac
embolism after implantable cardiac defibrillator shock in nonanticoagulated atrial fibrillation: The role of left atrial appendage
occlusion. World J Cardiol 2014; 6(4): 213-215 Available from:
URL: http://www.wjgnet.com/1949-8462/full/v6/i4/213.htm
DOI: http://dx.doi.org/10.4330/wjc.v6.i4.213

Abstract
Cardioembolic events are one of the most feared complications in patients with non-valvular atrial fibrillation
(NVAF) and a formal contraindication to oral anticoagulation (OAC). The present case report describes a case
of massive peripheral embolism after an implantable
cardiac defibrillator (ICD) shock in a patient with NVAF
and a formal contraindication to OAC due to previous
intracranial hemorrhage. In order to reduce the risk
of future cardioembolic events, the patient underwent
percutaneous left atrial appendage (LAA) occlusion.
A 25 mm Amplatzer™ Amulet was implanted and the
patient was discharged the following day without complications. The potential risk of thrombus dislodgement
after an electrical shock in patients with NVAF and no
anticoagulation constitutes a particular scenario that
might be associated with an additional cardioembolic
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INTRODUCTION
Cardioembolic events are one of the most feared complications in patients with non-valvular atrial fibrillation
(NVAF) and a formal contraindication to oral anticoagulation (OAC). In these patients, the risk of stroke can
generally be predicted using the CHA2DS2VASc score[1].
However, factors not contemplated in the CHA2DS2VASc score may also play a relevant role. One of these
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A

Figure 1 Left atrial appendage before and after occlusion with an Amplatzer Amulet. Left atrial appendage
before (A) and after (B) percutaneous occlusion.

B

other sources[2]. Although OAC has been shown to be
highly effective in reducing the rate of cardioembolic
events and deaths[3], between 30% and 50%[4] of patients present a formal contraindication for OAC, have
unstable international normalized ratios or are not fully
compliant. Currently, percutaneous LAA occlusion represents a valid alternative in patients with NVAF and a
formal contraindication for OAC, but it might also be
considered for those at high risk of bleeding or drug
cessation ( Ⅱ-b indication) [5]. Although the presence
of an ICD is not contemplated in the CHA2DS2VASc
score, the authors believe that it should be taken into
consideration when assessing the cardioembolic risk in
patients with NVAF and no anticoagulation. In fact, the
incidence of cardioembolic events after electrical shocks
remains high in these patients, ranging between 5% and
7% with every shock[6]. In addition, the CHA2DS2VASc
score in patients with ICDs is generally high as a result
of the increased cardiovascular comorbidity. The usual
high CHA2DS2VASc score of this population, the unpredictable formation of thrombus in the LAA without
anticoagulation, and the increased risk of thrombus
dislodgement after ICD shocks constitute a particular
scenario that might be associated with a high risk of
cardioembolic events. In this sense, the occlusion of the
LAA, an anatomical structure related with most cardioembolic events, might be a valid alternative. Although
further evidence will be necessary to determine if the
presence of ICD constitutes an independent predictor
of cardioembolic events in patients with NVAF and
the absence of OAC, the present case report is hypothesis generating as it highlights the specific risk of these
patients and describes a potential alternative for their
management.

factors might be the presence of implantable cardiac
defibrillators (ICD) and the potential risk of thrombus
dislodgement after electrical shocks. In the following report, we describe a case of massive peripheral embolism
after an ICD shock in a patient with NVAF and a formal
contraindication to OAC. In order to reduce the risk of
new cardioembolic events, the patient underwent percutaneous left atrial appendage (LAA) occlusion. Although
LAA occlusion is a relatively new technique, its usage is
rapidly expanding worldwide and constitutes a valid alternative for patients with NVAF and a formal contraindication to OAC.

CASE REPORT
This was a 61-year-old male with a previous history of
hypertension, diabetes, stroke, dilated cardiomyopathy
and ICD for secondary prevention. The patient also
presented chronic NVAF with a CHA2DS2VASc of 5
treated initially with OAC. Anticoagulation was, however,
discontinued after an episode of intracranial hemorrhage
and single aspirin treatment was started. Six months after
OAC discontinuation, the patient was admitted with a
massive abdominal embolism after an appropriate ICD
shock requiring mechanical aspiration of emboli in the
right hepatic and superior mesenteric arteries. After consultation with the neurology department, reintroduction
of OAC was not recommended as a result of the risk of
recurrent intracranial bleeding. Transesophageal echocardiography (TEE) showed no thrombus in the LAA and a
mean diameter of 22 mm at the landing area. Considering the high risk of thrombus formation as a result of
the slow LAA blood flow velocity (0.3 m/s) and the risk
of cardioembolic recurrence after another potential ICD
shock, percutaneous LAA occlusion with a 25 mm Amplatzer™ Amulet™ was conducted without complications
(Figure 1). The patient was discharged the following day
under dual antiplatelet therapy. At 3 mo, TEE showed
complete LAA sealing and the patient was left on single
antiplatelet therapy again.

COMMENTS
COMMENTS
Case characteristics

Secondary prevention for cardiac embolism in a patient with previous peripheral
embolism and non-anticoagulated atrial fibrillation.

Clinical diagnosis

Non-anticoagulated atrial fibrillation in a patient with previous implantable cardiac defibrillator and cardiac embolism after electrical shock.

DISCUSSION

Differential diagnosis

In patients with NVAF, cardioembolic strokes are generally more disabling and more lethal than strokes from
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The potential risk of thrombus dislodgement after an electrical shock in patients
with atrial fibrillation and no anticoagulation constitutes a particular scenario
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that might be associated with an additional cardioembolic risk.

Imaging diagnosis

Previous intracranial hemorrhage.

Pathological diagnosis

2

Treatment

3

Non-valvular atrial fibrillation (NVAF) with formal contraindication to anticoagulation due to previous intracranial bleeding.
Percutaneous left atrial appendage (LAA) occlusion.

Experiences and lessons

Although LAA occlusion is a relatively new technique, its usage is rapidly
expanding worldwide and constitutes a valid alternative for patients with atrial
fibrillation and a formal contraindication to oral anticoagulation (OAC).

4

Peer review

The authors reported a case with non-valvular atrial fibrillation and a formal contraindication to OAC, who had undergone percutaneous LAA occlusion after the
occurrence of massive abdominal embolism. This case report is interesting and
suggestive but there are several questions to be solved.

5
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INTRODUCTION
Chemotherapeutic drugs have a wide range of cardiotoxic effects. Recently, there have been case reports of
chemotherapy [namely 5-fluorouracil (5-FU)] induced
Takotsubo cardiomyopathy (TC)[1-5]. However, to the best
of our knowledge, there has been no published literature
on cytarabine and/or daunorubicin causing TC. In this
report, we describe the case of a 55-year-old Chinese
male who developed TC while receiving dual chemotherapy with cytarabine and daunorubicin for non M3 acute
myeloid leukemia.

Abstract

CASE REPORT

Chemotherapy has been linked with Takotsubo cardiomyopathy. Most of the literature on chemotherapy
associated Takotsubo cardiomyopathy is on the drug
5-fluorouracil. In this report, we describe the case of a
55-year-old Asian male who developed Takotsubo cardiomyopathy while receiving dual chemotherapy with
cytarabine and daunorubicin for acute myeloid leukemia. To our knowledge, it is the first case of Takotsubo
cardiomyopathy associated with daunorubicin and/or
cytarabine.

A 55-year-old male with past medical history of diabetes
mellitus (type Ⅱ) presented to our hospital with complaints of pleuritic chest pain with non-productive cough
and fever (Tmax 101.2 °F) for 3 d. Chest X-ray showed
right-sided lung infiltrates. Patient was admitted to the
medical floor with the diagnosis of community-acquired
pneumonia and was started on moxifloxacin. The patient’
s blood work showed an incidental finding of 12% blast
cells with a total white cell count of 9.9. Electrocardiogram performed on the day of admission revealed sinus
tachycardia with abnormal R wave progression. Echocardiogram showed ejection fraction (EF) of 60%-65%,
with normal chamber size and mild diastolic dysfunction.
Three sets of cardiac enzymes including cardiac Troponin I and creatine kinase-MB were negative. Patient
was evaluated by the hematology and oncology team for
the incidental finding of blast cells on peripheral blood
smear. The next day, as per the hematologist’s recommendation, the patient underwent a bone marrow biopsy
which showed the presence of pro-myelocytes, suggestive
of M3 acute myeloid leukemia. The patient was started
on All Trans-Retinoic Acid induction chemotherapy regimen. Prophylactic valacyclovir, omeprazole and intrave-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Takotsubo cardiomyopathy; Chemotherapy;
Cytarabine; Daunorubicin
Core tip: In this case report, we describe first case of
Takotsubo cardiomyopathy associated with daunorubicin and/or cytarabine.
Original sources: Goel S, Sharma A, Garg A, Chandra A, Shetty
V. Chemotherapy induced Takotsubo cardiomyopathy. World J
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Figure 1 Echocardiogram showing ballooning of the apex with hyper contracted basal segment at end systole (A) end diastolic phase (B).

A

B

C

Figure 2 Coronary angiogram showing clean coronaries with thrombolysis in myocardial infarction 3 blood flow left main and left anterior descending (A),
left circumflex (B) and right coronary artery(C).

nous (iv) fluids were also started.
Two days after the initiation of chemotherapy, flu
orescent in situ hybridization results demonstrated a
negative translocation of chromosomes 15, 17, thus confirming the diagnosis of non-M3. As a result, the chemotherapy regimen was changed to cytarabine 100 mg/m2
and daunorubicin 60 mg/m2. On day 6 of chemotherapy
with cytarabine and daunorubicin, the patient began to
experience non-radiating sub sternal chest pain associated
with palpitations. Electrocardiogram obtained at that time
showed sinus tachycardia of 170 bpm with ST segment
elevation in leads I, aVL, V5, V6; consistent with anterolateral wall ST elevation myocardial infarction (STEMI).
The patient was transferred to the cardiac intensive care
unit (CCU) with a diagnosis of STEMI. Cardiac enzymes
were obtained which showed Cardiac Troponin I of 8.54
upon initial transfer to the CCU, reaching a maximum of
38.64 after 18 h (normal values 0-0.1 ng/mL). Given the
patient’s immunocompromised state, cardiac catheterization was deferred and he was managed medically with
aspirin, clopidogrel, rosuvastatin, and aggressive iv hydration. Echocardiogram done on day 6 of chemotherapy
showed an EF of 30%-35% with segmental wall motion
abnormalities: mild anterior, septal, apical, inferior and
lateral wall hypokinesia, with normal diastolic function
consistent with mid-left anterior descending artery occlusion (Figure 1). On day 20 of admission, patient

WCCR|www.wjgnet.com

underwent an elective cardiac angiogram, which showed
non-obstructive coronary vasculature, mildly decreased
left ventricular systolic function, EF of 50% with mild
anterolateral and anterobasal hypokinesia (Figure 2).

DISCUSSION
This case report demonstrates a strong causal relationship between chemotherapy and the development of TC
as evidenced in the patient’s presentation on day 6 of
chemotherapy induction. Symptomatic recovery of the
patient after supportive medical management, with the
concomitant discontinuation of the chemotherapeutic
agent, also strengthens this causal relationship. The patient’s repeat echocardiogram (performed 2 wk after discontinuation of the chemotherapeutic agents) showed a
complete recovery of the EF with no wall motion abnormalities. In addition, a coronary angiogram demonstrated
non-obstructed coronary vasculature. Given the patient’s
clinical presentation and the diagnostic evidence obtained,
there is no alternative justification for the clinical course
observed other than Takotsubo cardiomyopathy. This is
the first case report of daunorubicin and/or cytarabine
induced TC.
Most of the literature on chemotherapy associated
TC is published on the drug 5-FU, a widely used chemotherapeutic agent for solid tumors. One case report from
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tion abnormalities; cardiac catheterization (two weeks later)-clean coronaries.
Pt diagnosed with Takotsubo cardiomyopathy.

Japan described daunorubicin-induced TC in a patient
with refractory multiple myeloma[6]. However, to our
knowledge, this is the first case report of daunorubicin
and/or cytarabine induced TC in the United States.
Chemotherapy induces increased sympathetic tone
with resulting elevation of cytokine, free radical, prostaglandin, catecholamine and growth factor levels. The
excess of these modulators can potentiate worsening
adrenoreceptor sensitivity, and can contribute to the clinical presentation of TC [1-5]. Daunorubicin belongs to the
anthracycline class of chemotherapeutic agents, which remains among the most active anti-cancer drugs for solid
tumor and hematologic malignancies. The exact pathogenic mechanisms responsible for the underlying cardiotoxic effects of anthracycline agents has yet to be elucidated. The current postulated mechanism supports the
role of free radical induced cardiac damage (known to
be caused by the excessive production of hydrogen peroxide, hydroxyl radicals and reactive oxygen species)[6-10].
These free radicals promote lipid peroxidation which
contributes to cell membrane damage, and thus results
in the activation of pro-apoptotic enzymes, such as Bax,
Cytochrome-c and caspase-3, in myocyte mitochondria,
triggering apoptosis and resulting in cardiac myocyte cell
death[6-10]. Cardiac myocytes are more susceptible to lipid
peroxidation due the presence of a high mitochondrial
density with resultant high-energy requirements and the
lack of anti-oxidant enzymes, which are required for the
detoxification of superoxide anions and hydrogen peroxide. As a result of this cardiac myocyte susceptibility,
a dose-related and irreversible loss of cardiac myocytes
occurs, resulting in cardiomyopathy[11]. Though the exact
mechanism of cardiotoxicity caused by cytarabine has yet
to be elucidated, it is postulated that this drug can result
in a hypersensitivity reaction or possible immune-mediated damage of cardiac myocyte[12].
In conclusion, we suggest that physicians be vigilant
when treating patients with daunorubicin and/or cytarabine and should be aware of a possible association of
these chemotherapeutic agents with TC.

Treatment

Due to patient’s immunocompromised state, he was medically managed with
aspirin, clopidogrel, rosuvastatin, and aggressive intravenous hydration in cardiac intensive care unit.

Related reports

Patient initially thought to have acute coronary syndrome but was eventually
found to have Takotsubo cardiomyopathy. Patient had clean coronaries on Cardiac catheterization and on repeat ECHO, his EF normalized and wall motion
abnormalities resolved.

Term explanation

Non M3 AML-According to French-American-British classification acute myeloid
leukemia are sub grouped in to 8 categories M0-M7. This classification guides
the therapy and prognosis in patients diagnosed with AML.

Experiences and lessons

Vigilance should be observed while treating patients with daunorubicin and/or
cytarabine.

Peer review

This is first case report of takotsubo cardiomyopathy associated with daunorubicin and/or cytarabine.
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Key words: Corynebacterium straitum ; Endocarditis;
Commensals; Catheter associated infections; Iatrogenic
Core tip: This report highlights the pathogenicity of
previously considered commensals like Corynebacterium striatum in severe human disease. Clinicians and
microbiologists should not overlook the potential virulence of commensals in appropriate clinical situations.
Furthermore, our case highlights an important point
regarding the emergence of new pathogens in the etiology of infective endocarditis and also throws light on
the increased incidence of endocarditis with the use of
indwelling catheters and aggressive invasive medical
management. As this issue is of growing concern with
respect to infections that are easily avoidable.

Abstract
Original sources: Agarwal V, Parikh V, Lakhani M, De C, Motivala A,
Mobarakai N. Sub-acute endocarditis by Corynebacterium straitum:
An often ignored pathogen. World J Clin Infect Dis 2014; 4(1): 1-4
Available from: URL: http://www.wjgnet.com/2220-3176/full/v4/i1/
1461.htm DOI: http://dx.doi.org/10.5495/wjcid.v4.i1.1461

With the emergence of novel etiologic organisms, panresistance, and invasive medical care infective endocarditis continues to be evasive, requiring newer approaches and modified treatment guidelines. Presented
here is the case of a 75-year-old male with history of
systolic heart failure with an automatic internal cardioverter defibrillator (AICD) implantation and a prosthetic
mitral valve who presented with generalized malaise
and progressive shortness of breath for 6 d. He was
found to have positive blood cultures for gram positive rod shaped bacteria identified as Corynebacterium
straitum, but was not considered as the etiological
pathogen initially as it a usual skin contaminant. Later
this bacterium was found to be the causative agent
for the patient’s endocarditis. This case highlights the
importance of identifying the role of this uncommon
commensal in invasive disease. With the use of effective antibiotic regimen and awareness of these new
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INTRODUCTION
The epidemiological profile of infective endocarditis has
changed drastically over the last several years with an estimated 10000 to 15000 new cases of IE diagnosed each
year in United States. The number of cases of hospital
acquired endocarditis has been on a rise with an estimated 7.5% to 29% of total cases of endocarditis in tertiarycare centre[1]. Intravenous indwelling catheters being one
of the important causes of amplified risk of bacteremia.
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extremity edema. He denied chest pain, fever, cough and
palpitations. Physical exam revealed a new systolic murmur, bilateral crackles and positive pitting pedal edema.
Based on initial assessment a diagnosis of acute decompensated heart failure secondary to suspected prosthetic
valve infective endocarditis was made. Over the next 48
h four sets of blood cultures were drawn. Transthoracic
echocardiography showed dilated left atrium and possible mitral valve vegetation (Figure 1A). In addition to
the symptomatic treatment of heart failure, daptomycin,
gentamicin, ceftriaxone and rifampin were started empirically. Transesophageal echocardiography (TEE) revealed
a subcentimeter vegetation on the aortic valve (Figure
1B) in addition to small, protruding, echogenic, mobile
vegetation at the prosthetic mitral valve annulus (Figure
1C). Four sets of blood cultures drawn 24 h apart, all
grew CS. Initially, was thought to be a contaminant but
later confirmed as a pathogen with gram stain and microbiological characterization which included acid fast staining, chemical and antibiotic testing. Antimicrobial susceptibility of the above organism by clinical and laboratory
standards institute showed sensitivity of the organism to
vancomycin, ampicillin (intermediate sensitivity), daptomycin, rifampin and gentamicin. Based on antibiotic sensitivity, daptomycin was discontinued and ampicillin was
added. Ceftriaxone was continued initially as the patient
also has a urinary ttract infection but was later discontinued after second set of cultures showed the same results
and urine cultures were negative. No other bacteria were
isolated from the blood cultures. Subsequent blood cultures drawn 4 d later were negative. Patient’s condition
improved over a period of 3 wk. Antibiotics were continued for a total of 6 wk.
One month prior to this admission, patient was admitted to a tertiary care center for diverticular bleed,
which was treated with IV resuscitation via an internal
jugular venous access. This was the presumed source of
infection.

Figure 1 Transesophageal echocardiogram. A: Transthoracic ehocardiographic image showing apical 4-chambered view showing possible vegetation
on prosthetic mitral valve; B: Transesophageal echocardiogram showing subcentimeter vegetation on the aortic valve; C: Transesophageal echocardiogram
showing mobile vegetation at the prosthetic mitral valve annulus.

Microbiology
Nondiphtherial corynebacteria also known as coryneforms, are a widely diverse collection of bacteria that
are grouped together on basis of their 16S rDNA[2]. The
diversity of the group is further exemplified by the wide
range of guanine-plus-cytosine content of the nucleotides. Although frequently considered as colonizers or
contaminants they have been associated with invasive disease, particularly in immunocompromised patients. These
organisms have been specifically implicated in bacteremia
associated with catheterizations, shunts, pacemakers causing meningitis, osteomyelitis, prosthetic heart valve endocarditis and peritonitis, often seen in patients undergoing
dialysis or have associated empyema, pneumonia and skin
infections[3,4]. Patients infected with nondiphtherial organisms usually have significant medical co-morbidity or
immunosuppression.
CS is one of the less known nondiphtherial species
belonging to the genus corynebacteria. Frequently

Corynebacerium straitum (CS) previously considered a saprophyte on skin and mucosa is now emerging as a causative
organism for various infections, not only in immunocompromised but in immunocompetent individuals as well.
Positive blood cultures for CS should not be neglected.
The exact infectious potential of these bacteria and their
judicious antimicrobial treatment is a challenging but necessary task.

CASE REPORT
A 75-year-old male with history of systolic heart failure with an automatic internal cardioverter defibrillator
implantation and a prosthetic mitral valve presented
with generalized malaise and progressive shortness of
breath for 6 d. Patient also noticed worsening of lower
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positive blood cultures.

distinguished from other coryneform bacteria by being
non acid fast, nitrate reducing, utilizing glucose and
sucrose and having colonies that are white grey or
yellowish green in color. This species is non-motile.
Microscopically they are larger when compared to
the other coryneform bacteria and on gram stain
have a typical striated appearance. Therefore named
Corynebacterium striatum. CS is found in the anterior
nares and on the skin, face and upper torso of normal
individuals. There is a growing concern for its role as a
pathogen in various disease entities, as noted in few case
studies[5-7].

Clinical diagnosis

Sub-acute endocarditis due to Corynebacerium straitum (CS).

Differential diagnosis

Most Coryneform bacteria are commensals on human skin and are ubiquitous in our environment. Initially positive blood cultures for this organism was
thought to be a contaminant, but was later found to be the etiological agent of
endocarditis.

Laboratory diagnosis

Organisms isolated from blood culture underwent staining with Gram’s method
and acid fast staining. Microbiological characterization was also performed.

Imaging diagnosis

Presence of vegetation was identified using transthoracic and transesophageal
echocardiography.

Pathological diagnosis

DISCUSSION

Sub-acute endocarditis due to invasive CS infection.

Treatment

There has been a steep rise in the number of reported
cases of health care acquired infective endocarditis over
the last decade. This is most likely due to the vast use
of invasive procedures in people with or without preexisting valvular disease[8]. Effective antibiotic regimen
has managed to curb the traditional etiological organisms, but there is growing concern for identification of
newer unrecognized pathogens. CS generally considered
a commensal, has now been implicated as a causative
organism in various infections. Although nontoxigenic,
this organism has been associated with invasive infections
in patients with implanted cardiac device and prosthetic
valves [9], usually in an immunocompromised setting.
There have been reports of CS bacteremia attributed to
indwelling venous catheters[10]. CS infection along with C.
jeikeium has been shown to be associated with nosocomial risk factors in some studies[11]. Most of the reported
CS isolates have been susceptible to a wide spectrum
of antibiotics. There have been few reported cases of
multi drug resistant CS[12]. In general they are resistant
to penicillin’s but have been reported to be susceptible
to B-lactams and vancomycin. There are no established
guidelines for the management of corynebacteria yet. But
in the light of impending multidrug resistance and nosocomial infections, there is need for appropriate guidelines
to be established. Positive blood cultures for Corynebacterium striatum should not be neglected as a contaminant
because of lack of data involving its role as a pathogen,
especially in a hospital environment. Recognition and
classification of diphtherial organisms continues to be a
challenge for various laboratories as there is discrepancy
in diagnosis of contamination in opposition to causative
pathogen[13]. Delay in treatment increases morbidity and
mortality.
This report highlights the pathogenicity of previously considered commensals like Corynebacterium striatum
in severe human disease. Clinicians and microbiologists
should not overlook the potential virulence of commensals in appropriate clinical situations.

Antibiotic therapy with Rifampin, ampicillin, and gentamycin. There is lack of
data with regards to treatment of endocarditis due to CS.

Term explanation

Cardioverter defibrillator: An implantable cardioverter defibrillator is a small
device that's placed in the chest or abdomen. Used to treat arrhythmias; Vegetation: Endocarditis is characterized by a prototypic lesion, the vegetation,
which is a mass of platelets, fibrin, microcolonies of microorganisms, and scant
inﬂammatory cells.

Experiences and lessons

Clinicians and microbiologists should not overlook the potential virulence of
commensals like CS in appropriate clinical situations.

Peer review

This is just a single case report describing a human endocarditis caused by CS.
The case report is interesting and the manuscript is well written.
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Calcific left atrium: A rare consequence of endocarditis
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an infective aetiology causing an endocarditis involving
the aortic valve, atrio-ventricular plane and left atrium.
The patient was followed for 12 mo both clinically and
by electrocardiogram and echocardiography without
worsening of clinical, electrocardiographic and echocardiographic data. Cardiac magnetic resonance imaging and computed tomography are ideal methods for
identifying and following over time patients with calcific
degeneration in the heart.
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Core tip: A patient was submitted to echocardiography,
cardiac magnetic resonance and to computed tomography imaging to better characterize a hyper-echogenic
lesion located in the atrio-ventricular plane. The clinical
features and location of the calcified lesion suggest an
infective aetiology causing an endocarditis involving the
aortic valve, atrio-ventricular plane and left atrium.

Abstract
Usually, cardiac calcifications are observed in aortic and
mitral valves, atrio-ventricular plane, mitral annulus,
coronary arteries, pericaridium (usually causing constrictive pericarditis) and cardiac masses. Calcifications
of atrial walls are unusual findings that can be identified only using imaging with high spatial resolution,
such as cardiac magnetic resonance and computed
tomography. We report a case of a 43-year-old patient
with no history of heart disease that underwent cardiac
evaluation for mild dyspnoea. The echocardiogram
showed a calcific aortic valve and a hyper-echogenic
lesion located in atrio-ventricular plane. The patient
was submitted to cardiac magnetic resonance and to
computed tomography imaging to better characterize
the localization of mass. The clinical features and location of calcified lesion suggest an infective aetiology
causing an endocarditis involving the aortic valve, atrioventricular plane and left atrium. Although we haven’t
data to support a definite and clear diagnosis, the clinical features and location of the calcified lesion suggest
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INTRODUCTION
Calcification can be observed in many cardiac localizations but is particularly rare as a lesion that involves the
aortic valve, atrioventricular plane and left atrium.

CASE REPORT
We report a case of a 43-year-old patient with no history
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Figure 1 Photograph. A-D: Cardiac magnetic resonance showed hypointense areas located in left atrium and atrio-ventricular plane (red arrows); B: Partial obstruction of superior pulmonary vein; E and F: Cardiac computed tomography showed the presence of a mass suggestive of calcium in left atrium (red arrows), atrioventricular groove and aortic left ventricular outflow (white arrows).

of heart disease who underwent cardiac evaluation for
mild dyspnoea. On physical examination he showed only
a mild aortic systolic murmur. Blood pressure (130/65
mmHg) and electrocardiogram were normal. The echocardiogram showed an increase of left ventricular (LV)
outflow aortic velocity (max velocity 2.2 m/s) due to calcific aortic valve and a hyper-echogenic lesion located in
the atrio-ventricular plane. The patient was submitted to
cardiac magnetic resonance (CMR) and to computed tomography imaging to better characterize the localization
of mass.
CMR by steady-state free precession sequence showed
normal atrial and ventricular dimensions; furthermore
hypointense areas located in the left atrium and atrio-ventricular plane (Figure 1, red arrows on panel A-D) with
a partial obstruction of superior pulmonary vein (Figure
1, on panel B) were found. A gradient echo T1-weighted
image after 10 min of injection of contrast media (delayed
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contrast enhancement technique) showed a hypointense
area in left atrial (LA) suggesting calcium.
Axial images by cardiac computed tomography sh
owed the presence of a mass suggestive of calcium in
LA (Figure 1, red arrows on panel E-F), atrioventricular
groove and aortic LV outflow (white arrows on panel E-F).
The patient was followed for 12 mo both clinically
and by electrocardiogram and echocardiography without
worsening of clinical, electrocardiographic and echocardiographic data.

DISCUSSION
Calcification can be observed in many cardiac localizations[1-7]; particularly, they can be located: (1) valves (usually aortic and mitral valve); (2) atrio-ventricular plane; (3)
mitral annulus (usually located in mitral posterior annulus
as consequence of a degenerative disorders in the elderly,
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is very useful to evaluate the tissue characteristics, particularly in an organ in
constant motion like the heart.

osteoporosis women, kidney disease); (4) epicardial coronaries; (5) cardiac masses (caseous calcification of the
posterior mitral annulus, soft tissue calcified sarcomas,
calcified echinococcoccus cysts, cardiac osteocondromas
and cardiac calcified amorphous tumors); and (6) in pericaridium (usually causing constrictive pericarditis).
The calcifications of atrial walls are unusual findings
that can be identified only using imaging with high spatial
resolution, such as cardiac magnetic resonance and computed tomography. Cardiac magnetic resonance imaging
and computed tomography, having a high spatial resolution and tissue characterization, are ideal methods for
identifying and following over time patients with unusual
localization of calcific degeneration in the heart. This
case report represents a very rare manifestation of extended endocarditis. Although we haven’t data to support
a definite and clear diagnosis, the clinical features and
location of the calcified lesion suggest an infective aetiology causing an endocarditis involving the aortic valve,
atrio-ventricular plane and left atrium.

Experiences and lessons

This case report not only represents one of the largest extensions of endocarditis described but also shows a lack of correlation between clinical manifestation
and clinical symptoms.

Peer review

The report is interesting, and it is an excellent work.
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Aorto-right atrial fistula: Late complication of tricuspid
valve infective endocarditis
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Carlos Requena, Divyanshu Mohananey
ated to prosthetic aortic valve infective endocarditis.
The median duration of symptoms to echocardiographic
detection of fistulization is about one month. We present a case of aorto-atrial fistula at late presentation, 30
years after tricuspid valve infective endocarditis. This
article describes the epidemiology, clinical manifestations, pathophysiology, diagnostic modalities, treatment
and outcomes of aorto-cardiac fistulas.
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Abstract
Abnormal connections between the ascending aorta
and the cardiac chambers are rare, especially in the
context of right-sided infective endocarditis (IE). Transthoracic echocardiography (TTE) with color-flow Doppler, transesophageal echocardiography (TEE), or both
may be required for diagnosis. We present the case of
a woman admitted with right-sided heart failure (HF)
symptoms. She had a previous history of tricuspid valve
IE 30 years ago. TTE and TEE revealed an aorto-right
atrium fistula located just under the non-coronary cusp
into the right atrium at the level of the previously affected tricuspid valve. The Patient refused surgery and
was discharged home on HF medications. She has been
stable for the last 3 years. The peculiarity of this case
is the late symptomatic presentation of the aorto-atrial
fistula and the unusual association to tricuspid valve IE.

INTRODUCTION
Aorto-cardiac fistulas (ACF) are a rare complication of
infective endocarditis (IE); it is usually a complication of
prosthetic aortic valve IE. We report a case of a patient
who was found to have an Aorto-right atrial fistula 30
years after his tricuspid valve IE was treated. No similar
late complication of tricuspid valve IE has been reported.

CASE REPORT
A 51-year-old woman presented to the emergency department (ED) with worsening decreased exercise tolerance
over the past 2 mo. Her past medical history was significant for a previous culture-negative tricuspid valve IE in
1980 that was treated medically with antibiotics, permanent atrial fibrillation, asthma and hypothyroidism. Home
medications included aspirin, furosemide, metoprolol and
albuterol.
The patient stated that in the last 2 mo she developed worsening shortness of breath, lower extremity
edema, chest tightness, palpitations, weakness-fatigue and

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Aorto-cardiac fistula; Infective endocarditis;
Tricuspid valve
Core tip: Aorto-cardiac fistulas are rare, usually associ-
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Figure 1 Schematic of abnormal fistula flow and transesophageal doppler imaging. A: Schematic diagram indicating the flow of blood during diastole, as
showed by the transesophageal echocardiogram with Doppler; B: Transesophageal 4 chamber view at the level of the aortic valve, with chamber anatomy corresponding to schematic in A; C: Diastolic blood into the RA from the non-coronary cusp of the aorta. RA: Right atrium; RV: Right ventricle; LA: Left atrium; PA: Pulmonary
artery.

abdominal discomfort. She denied any inciting events.
Within the last two weeks, her New York Heart Association (NYHA) functional class deteriorated from NYHA
class Ⅰ to NYHA class Ⅲ, manifested by shortness of
breath on minimal exertion, relieved only by rest. The
patient denied orthopnea, paroxysmal nocturnal dyspnea,
hemoptysis, chest pain, fevers, chills and weight loss.
On physical examination, her heart rate was 134
beats/min, blood pressure 115/62 mmHg and a temperature of 36 ℃. Cardiac examination revealed a markedly
elevated jugular venous pressure of 12 cm, grade 4/6 low
frequency pansystolic murmur in the lower left sternal
border, irregularly irregular rhythm, hepatojugular reflux
and lower extremity edema up to the knees. The rest of
the physical examination was normal.
Laboratory work up included BMP, CBC, ESR, CRP,
which were unremarkable, except for microcytic anemia
of 8.2 g/dL with normal ferritin and a BNP of 1046
pg/dL. The EKG demonstrated atrial fibrillation, right
axis deviation and an incomplete right bundle branch
block. The chest X-ray was significant for moderate cardiomegaly with right atrial and ventricular enlargement.
She was started on diuretics and beta-blockers for heart
failure (HF) exacerbation secondary to atrial fibrillation
with rapid ventricular response and then transferred to
the general medicine floor.
On the next day of admission, a transthoracic echocardiography (TTE) was performed, showing normal left
ventricular size and systolic function, severe dilation of
the right ventricle with mark hypocontractility, severe tricuspid regurgitation with the anterior leaflet calcified with
flail segments from previous IE. There was a diastolic
flow into the right atrium from the aorta (non coronary
cusp). There was no evidence of aortic insufficiency, outflow tract gradient, or ventricular septal defect. Given our
suspicion for aorto-atrial fistula, a transesophageal echocardiogram (TEE) was done, showing a small fistula from
just under the non-coronary cusp into the right atrium at
the level of the previously affected tricuspid valve (Figure
1). The patient underwent cardiac catheterization, which
showed normal coronary arteries and confirmed the
echocardiographic findings of an Aorto-right atrial fistula
and tricuspid regurgitation.
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Cardiac surgery service was consulted for tricuspid
valve replacement and repair of the fistula. Patient refused surgery due to religious issues and was discharged
home on diuretics, beta-blockers, angiotensin receptor 2
blockers and spironolactone. At 3-year follow up, patient
has been stable, with no further exacerbation. Surgery
has been offered repeatedly, we explained the risks and
benefits of performing the surgery and the good results
that can be accomplished with an acceptable morbidity
and mortality, yet she only wants to continue with medical management.

DISCUSSION
IE has been associated with a myriad of complications
such as HF and stroke[1]. The frequency and type of
complications due to IE have changed with advances in
diagnosis and therapy. Uncontrolled rare extra-valvular
cardiac complications of IE, such as fistulous intra-cardiac connections, which were previously common complications of IE, are infrequent in the antibiotic era. Reported for the first time in 1924 as an incidental finding
on autopsy[2], the incidence of ACF has been described
in less than 2.2% of cases of native valve IE[3] and 3.3%
of prosthetic valve IE[4] in retrospective studies. Staphylococcus aureus has been documented as the most common
etiology reported on both autopsies and retrospective
studies[3-5] with Streptococcus spp., Enterococcus spp., and other
bacterial and fungal infections as other documented etiologies[6].
ACF has been documented in a variety of clinical
scenarios, most frequently occurring in cases of aortic
valve IE, and is more common in prosthetic than native
aortic valve. ACF is present in less than 1% of rightsided IE cases, and is usually associated with concomitant
native aortic IE[7,8]. There are isolated cases in the English
literature that report ACF secondary to native tricuspid
valve[9]. It has been described also with blunt trauma[10],
stab wound of the chest[11], ruptured aneurysms of the
sinus of valsalva (SV)[12], aortic dissection[13], congenital
disorder[14], cardiac valve surgery[15], percutaneous cardiac
valve implantation[16], heart transplantation[17], and autoimmune vasculitis[18].
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and delineate the anatomy before closure[35-38].
Surgery, which is the primary treatment of ACF, may
carry severe complications, particularly with critically unstable patients with an increased postoperative mortality
after surgical correction[4]. Factors associated with adverse
outcomes include staphylococcal infection, urgent or
emergency surgery, moderate to severe HF, renal failure,
increased age and residual fistula[3,7,19,20,22,39]. With the high
postoperative mortality with surgical closure of ACF
and with the advancement of endovascular technologies,
more emphasis is now placed on percutaneous closure
with devices such as an Amplatzer plug[40,41], though it
should be avoided in in patients with active infection.
We report a case of a patient who was found to have
an Aorto-right atrial fistula 30 years after his tricuspid
valve was treated for IE. To our knowledge and after a
systematic review of the English literature, no similar late
complication of treated IE has been reported.

The proposed theory to explain the fistulization
mechanism between the aorta and the cardiac chamber is
through the bacterial invasion and spread of the affected
valve into the adjacent tissues and structures, resulting in
the formation of a periannular abscess and erosion of
the SV. The aortic abscesses involving the SV may rupture internally with erosion of the sinus and subsequent
development of aorto-cavitary or aorto-pericardial fistulas[3,5,7,19,20]. Perivalvular abscesses have been reported as
the cause of 6%-9% of fistula cases[21,22]. Due to its relative avascularity and infected regurgitation of jet striking
subvalvular structures[23], the intervalvular fibrosa is more
susceptible to infection[24]. The ACF creates a left to right
shunt from any of the three aortic valve sinuses to any of
the four cardiac chambers with no preponderance from
any specific aortic sinus to a specific cavity, resulting in
further hemodynamic deterioration[5,7]. These pathologic
communications are highly morbid and lead to hemodynamic instability secondary to the shunt effect[19].
Diagnosing ACF can be challenging, and the clinical
presentation will depend on the size of the shunt. Patients with a small ACF may be completely asymptomatic
with an associated murmur only[25,26], but the clinical presentation may range from refractory HF[20] to a chest pain
syndrome due to acute coronary syndrome and aortic
dissection[17,27]. Cardiac auscultation may cause a continuous murmur[28], a thrill[29] or both[25], and can be the key
to further pursue this diagnosis with appropriate imaging
modalities. The median duration of symptoms to echocardiographic detection of fistulization is about 25 d as
reported in a retrospective multi-center study[7]. There are
isolated cases reported years after prosthetic valve implantation[15]. A high index of suspicion is required, especially
in the background of recent surgery or previous IE.
Although aortography is the gold standard for diagnosis, non-invasive methods such as contrast enhanced
CT, MRI, and echocardiography are currently preferred.
TTE is the initial test of choice in the routine assessment
of patients presenting with HF symptoms or murmurs,
and is therefore usually the first image modality that allows us to confirm or suspect the presence of an ACF.
However, TEE is superior to TTE for better delineation
of function and morphology when intra-cardiac complications, such as ACF, are suspected[30,31]. The high rate
of echocardiographic diagnosis is likely due to the highpressure differences between the aorta and the cardiac
chambers, which enables observation of the highly turbulent flow that is easily detectable by color Doppler[7].
Three–dimensional echocardiography has been reported
to have the potential to delineate anatomic structures,
allowing a greater understanding of the pathological process and also obtaining unconventional views of cardiac
structures[32]. It can delineate structures that are otherwise
not visible in TEE and TTE, allowing cropping, fullvolume data, and slicing in various planes[33,34]. Computed
tomography, magnetic resonance imaging, and aortography can allow better description, position, dimension and
anatomic conditions of the ACF, and may be required
as an important adjunctive tool to confirm the diagnosis
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A 51-year-old female with a history of tricuspid valve infective endocarditis presented with shortness of breath.

Clinical diagnosis

Right side heart failure symptoms.

Differential diagnosis

Aorto-cardiac fistula vs valvular heart disease vs new infective endocarditis.

Laboratory diagnosis

Hb of 8.2 g/dL with normal ferritin and a BNP of 1046 pg/dL; inflammatory markers (erythrocyte sedimentation rate, serum C-reactive protein, blood cell count)
were within normal limits.

Imaging diagnosis

Transthoracic and transesophageal echocardiography demonstrated Aorto-right
atrial fistula.

Treatment

The patient was medically managed for her heart failure after she refused surgical treatment.

Related reports

Echocardiography images and explanatory figure are provided in the case report.

Experiences and lessons

A high index of suspicion for aorto-cardiac fistula is required, especially in the
background of recent surgery or previous infective endocarditis.
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Core tip: This is the first report of Kounis syndrome occurring in the dialysis room in a patient using a new
dialysis machine. The apparatus components acting as
allergens are incriminated since subsequent hemodialysis sessions with the apparatus used before the anaphylactic reaction were without any sequelae. Materials
such as polyurethane, polyamide, polycarbonate, silicon
rubber and polypropylene acting as allergens might
prove risky in sensitive patients during hemodialysis.
Atopic patients should be always interrogated about
allergies and patch testing concerning the apparatus
components should be performed in such patients.
Original sources: Mazarakis A, Bardousis K, Almpanis G, Mazaraki I, Ouzounis A, Kounis NG. Anaphylactic cardiovascular
collapse during hemodialysis: Kounis syndrome in the dialysis
room. World J Cardiol 2014; 6(10): 1131-1134 Available from:
URL: http://www.wjgnet.com/1949-8462/full/v6/i10/1131.htm
DOI: http://dx.doi.org/10.4330/wjc.v6.i10.1131

Abstract
Kounis syndrome seems to be not a rare disease but a
rarely diagnosed disorder. Multiple causes can join forces and trigger the development of this syndrome. We
report the first case of Kounis syndrome manifesting as
myocardial infarction with cardiovascular collapse that
occurred in the dialysis room following an allergic reaction. The dialysis apparatus material of polyurethane,
polyamide, polycarbonate, silicon rubber and polypropylene were incriminated causes. Physicians should be
aware of the causality and existence of this disorder in
order to achieve early and correct diagnosis and apply
the appropriate therapeutic measures.

INTRODUCTION
Kounis syndrome is hypersensitivity-associated acute
coronary syndrome manifesting as acute myocardial infarction, coronary spasm or even stent thrombosis[1]. It
is caused by numerous drugs, materials, metals, environmental exposures and conditions associated with mast
cell activation. During mast cell activation the released
mediators can induce either coronary artery spasm which
can progress to acute myocardial infarction or atheromatous plaque erosion or rupture culminating to coronary
thrombosis. Kounis syndrome is ubiquitous disease affecting patients of any age, from 2-year-old to octagenarians, involving numerous and continuously increasing
causes, with broadening clinical manifestations[2,3]. The
following report concerns of a patient who developed

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Anaphylactic shock; Dialysis room; Dialysis
apparatus; Kounis syndrome; Mast cell degranulation
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Figure 1 Electrocardiogram showing complete heart block and ST
elevation in the inferior leads during anaphylaxis followed by rapid
atrial fibrillation during antihistamine and adrenaline administration.

probably due to the new dialyzer- was suspected and immediate cardiopulmonary resuscitation was started with
chest compressions, antihistamines, hydrocortisone intravenously and adrenaline intramuscular doses of 0.2-0.5
mg (1:1000). His blood pressure was 60/40 mmHg and
the electrocardiogram revealed complete heart block with
cardiac rate of 40 beats per minute and 5-7mm ST elevation in leads Ⅱ and Ⅲ, AVF. Within 3 min the patient
was alerted but confused. His blood pressure was raised
to 85/60 mmHg, electrocardiogram revealed atrial fibrillation with rapid ventricular response 135 beat per minute
and ST elevation 1-2 mm in leads Ⅱ, Ⅲ and aVF and ST
depression 1 mm in leads Ⅰ, aVL, V1-V3 (Figure 1). He
was then transferred to our coronary care unit for further
treatment and evaluation.
Upon arrival to the unit the patient was alert, complaining of mild retrosternal chest pain and Killip class Ⅱ
dyspnea. His blood pressure was 90/50 mmHg, the heart
rate was 120 bpm regular and his temperature was 36.0
C. The oxygen saturation, while breathing in the room air
was 93%, the electrocardiogram revealed sinus tachycardia with 122 bpm and minimal 0.5-1 mm ST elevation in
leads Ⅱ, Ⅲ and aVF and 1mm horizontal-downsloping
ST depression in leads Ⅰ, aVL, V1-V6.
Treatment started with 300 mg clopidogrel and
4000IU of low molecular weight heparin. He was not aspirin naïve because of his previous myocardial infarction,
so no oral loading dose of aspirin was administered. Peak
high sensitivity troponin Ⅰ levels were 0.350 ng/mL, eosinophils 8%, IgEs were elevated to 170 IU/mL (normal
levels < 110 IU/mL) but specific IgEs for the dialysis
apparatus were not detected. Transthoracic echocardiographic study showed hypokinesis of basal and mid
portions of the infero-posterior wall of the left ventricle
with an estimated ejection fraction of 50%. Skin prick
tests were not performed on ethical grounds.
The patient remained hemodynamically and electrically stable, asymptomatic and afebrile. Coronary angiography revealed severe stenosis of the left main artery
and 70% stenosis of the first segment of right coronary
artery and patent previous stent (Figure 2). The patient
underwent successful coronary artery bypass surgery.
Subsequent hemodialysis sessions with the apparatus
used before the anaphylactic reaction were re-started and
were without any sequelae.

Figure 2 Coronary arteriogram revealing severe left main disease.

this syndrome during hemodialysis. To our knowledge
this is the first case of Kounis syndrome occurring in the
dialysis room.

CASE REPORT
A 75-year-old diabetic, hypertensive man having history
of coronary artery disease with acute myocardial infarction 12 years ago and stent implantation in the left anterior descending coronary artery and undergoing hemodialysis thrice a week for the last 3 years due to diabetic
chronic kidney disease, was transferred to the emergency
department after an episode of loss of consciousness accompanied by chest discomfort during dialysis.
He was asymptomatic until he had been connected to
the hemodialysis machine in the renal unit for his routine
dialysis session. The staff of the unit confirmed changing
of the hemodialysis apparatus before the current session
with an older brand due to unavailability of the previously used machine. The new apparatus consisted of
polyamix membrane, potting material made from polyurethane, housing caps made from polycarbonate, protective plugs made from polypropylene and o-ring made
from silicon. Five minutes following the connection with
the new dialysis apparatus the patient developed an erythematous rash that covered his trunk and complained
of feeling “burning” in his face, chest pain, dyspnea,
palpitations and suddenly lost consciousness. Α severe
anaphylactic reaction associated with Kounis syndrome
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DISCUSSION

nected with the dialysis apparatus.

The described patient developed severe anaphylaxis associated with myocardial infarction and cardiovascular collapse in the hemodialysis room soon after changing the
dialysis apparatus. He was found to have increased IgEs
and eosinophil count suggesting hypersensitivity reaction
and was diagnosed as type Ⅱ variant of Kounis syndrome.
All 4 components of the used apparatus namely polyamix
membrane, potting material made from polyurethane,
housing caps made from polycarbonate, protective plugs
made from polypropylene and o-ring made from silicon
rubber have been incriminated to induce hypersensitivity
reactions. Polyamix membrane is made from a polymer
blend of polyarylethersulfone, polyvinylpyrrolidone and
polyamide all of which are sensitizers[4]. Polyurethane
chemicals are produced by the reaction of isocyanates
and they may cause allergic contact dermatitis or precipitate asthma attacks[5]. Polycarbonate can induced allergic
reactions especially in dental procedures[6]. Polypropylene
is able to induce irritant contact dermatitis[7] and silicon
rubber has induced hypersensitivity reactions known as
“latex-fruit syndrome”[8]. These materials have been incriminated to induce hypersensitivity reactions by activating high and low affinity IgE receptors known as FCγR
Ⅰ, FCγRⅡ, FCεRⅠ and FCεRⅡ receptors situated on
both mast cell and platelet surface[9].
Therefore the described patient was exposed to 5
antigens. Indeed, clinical studies indicate that sensitive
patients simultaneously exposed to several allergens can
have more symptoms than mono-sensitized individuals[10]. This could be an explanation for the patient’s
immediate cardiovascular collapse. On the other hand,
immunoglobulin E (IgE) antibodies with different specificities can have additive effects and small, even subthreshold numbers of them can join forces and trigger
the cells to release their mediators. This can occur when
the patient is simultaneously exposed to the corresponding antigens[11]. The initiation of allergic inflammation
takes place when allergens cross-bridge their corresponding, receptor bound, IgE antibodies on the mast cell or
basophil cell surface. These cells degranulate and release
their mediators when the critical number of bridged IgE
antibodies reaches the order of 2000 out of maximal
number of some 500000-1000000 IgE antibodies on the
cell surface[12]. A total of approximately 1000 bridges are
necessary to induced mast cell degranulation.
Kounis syndrome seems to be not a rare disease but a
rarely diagnosed disorder. Multiple and combined causes
can trigger the development of this syndrome. Physicians
should be aware of its pathophysiology and existence in
order to apply predictive, preventive, diagnostic and appropriate therapeutic measures.

The appearance of erythematous rash that covered his trunk together with feeling “burning” in his face, chest pain, dyspnea, palpitations, sudden loss of consciousness, electrocardiophic changes, increased cardiac enzymes, increased
eosinophils and IgEs were suggestive of type Ⅱ variant of hypersensitivityassociated Kounis syndrome.

Clinical diagnosis

Differential diagnosis

The differential diagnosis included anaphylactic shock and acute myocardial
infarction but their combination is classical with Kounis acute associated with
hypersensitity coronary syndrome.

Laboratory diagnosis

Serial electrocardiographic changes of complete heart block, atrial fibrillation,
ST segment elevation, increased cardiac enzymes and troponin Ⅰ, increased
eosinophils, increased IgEs and hypokinetic basal and mid portions of the
infero-posterior wall of the left ventricle were observed.

Imaging diagnosis

Coronary angiography revealed severe stenosis of the left main artery and 70%
stenosis of the first segment of right coronary artery but patent previous stent
that had been implanted in the left anterior descending artery 12 years previously.

Pathological diagnosis

Neither pathological examination nor skin biopsy for the erythematous rash
was thought necessary to be performed.

Treatment

The patient was treated initially with chest compressions, antihistamines,
hydrocortisone intravenously and adrenaline intramuscular doses followed by
clopidogrel and of low molecular weight heparin and finally underwent successful coronary artery bypass surgery. Subsequent hemodialysis sessions with
the apparatus used before the anaphylactic reaction were re-started and were
without any sequelae.

Related reports

No related reports are available and this case of Kounis syndrome is the first in
the world literature.

Term explanation

This case of Kounis type II variant syndrome is characterized as unique.

Experience and lessons

Kounis syndrome is not a rare disease but a rarely diagnosed disorder caused
by multiple and combined causes. Therefore physicians should be aware of its
pathophysiology and existence in order to apply predictive, preventive, diagnostic and appropriate therapeutic measures.

Peer review

This is a very interesting report of the case of Kounis syndrome occuring in the
dialysis room.
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HEART DISEASES

Long-lasting symptoms and diagnostics in a patient with
unrecognized right sided heart failure: Why listening to the
heart is so important
Liesbeth C de Vette, Jasper J Brugts, Jacky S McGhie, Jolien W Roos-Hesselink
central venous pressure, palpable liver, an a cardiac
murmer. Based on these findings she should have been
referred to a cardiologist in an early stage after which
transthoracic echocardiography resulted in the correct
diagnosis.
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INTRODUCTION

Abstract

The anamnesis and physical examination have an essential role in the work-up of patients. The current case
shows clearly that with thorough examination of the
patients’story and physical examination, the majority of
medical tests could have been prevented and the correct
diagnosis been found earlier.

M Ebstein is usually diagnosed in early childhood or adolescence. The young woman in our case complainted
of fatigue and shortness of breath, on physical examination she showed signs of heart failure with raised
central venous pressure, palpable liver, an a cardiac
murmer. Based on these findings she should have been
referred to a cardiologist in an early stage after which
transthoracic echocardiography resulted in the correct
diagnosis. In this case the anomaly was missed for
many years by different specialists and the patient was
treated for liver disease, while she was suffering from
liver congestion due to right-sided heart failure.

CASE REPORT
Our patient was born in 1978 after an uncomplicated
pregnancy. In childhood, she was seen by a paediatrician
because of recurrent tonsillitis and iron deficient anaemia
and at the age of seven she experienced an episode of
jaundice with urobilinogen in her urine with no clear explanation at that time.
At the age of 13, she complained of headaches and
fatigue which were correlated to sinusitis. For pain relief
she took paracetamol (acetaminophen) and ibuprofen
in high dosages. At age 22, she was analysed at the department of internal medicine because of jaundice. She
still complained of fatigue and anorexia now. Thorough

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Ebstein; Congenital cardiology; Auscultation;
Pregnancy; Liver
Core tip: The young woman in our case complainted
of fatigue and shortness of breath, on physical examination she showed signs of heart failure with raised
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Figure 1 Electrocardiography showing atrial
fibrillation, ventricular response 80 beats/min,
intermediate axis, right bundle branch block.

25 mm/s 10 mm/mv

Figure 2 Chest X-ray showing marked cardiomegaly caused by right atrium enlargement,
cor/thorax ratio 15.5/24.5.

screening revealed a solitary raised bilirubine, no serological evidence of viral infection, and no echographic
abnormalities of the liver, gallbladder or biliary ducts.
Two years later evaluation was repeated because of persisting elevated bilirubin levels. Due to headaches, she
still used 3 g of paracetamol a day for years. The hyperbilirubinemia was now diagnosed as a toxic effect of this
medication. After withdrawal of paracetamol, laboratory
results did not improve and a liver biopsy was performed.
This showed periportal fibrosis without cause. She was
referred to the hepatologist for a second opinion and he

WCCR|www.wjgnet.com

found an irregular heart rate and referred her for cardiac
consultation for the first time.
We saw a young woman with fatigue, shortness of
breath and palpitations on minimal exercise. She could
not work due to complaints. Additionally, several attempts to become pregnant were unsuccessful, which was
severely stressful for her. Physical examination showed
an icteric woman, irregular heart rate of 80 bpm with
raised central venous pressure and 4 cm palpable liver.
On cardiac auscultation a systolic murmur grade 2 out of
6 at the fourth intercostal space left and a soft diastolic
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Figure 3 Echocardiography apical 4 chamber view showing the apically
displaced tricuspid valve orifice, small right ventricle, large atrialized right
ventricle and dilated right atrial.

murmur were heard. The electrocardiography (Figure 1)
revealed atrial fibrillation with slow ventricular response
and a QRS-complex with right bundle branch block configuration. Chest X-ray showed cardiomegaly (Figure 2).
Echocardiography revealed an enlarged right heart with
apical displacement of the tricuspid valve (Figure 3). A
large part of the right ventricle (RV) was atrialized and
in the enlarged RA a large mural thrombus was found
(Figure 4). The interatrial septum bulged out towards the
compressed left atrium consistent with high RA pressures. Low velocity antegrade flow was found in the main
pulmonary artery, in systole and diastole, indicating the
RV was functioning as a conduit.
The diagnosis of the congenital defect, Morbus Ebstein, was made which was complicated by intracardiac
thrombus. Anticoagulants were started and further analysis showed a perfusion defect in the right lung, consistent
with recurrent small pulmonary emboli. After successful
treatment of the cardiac thrombus, heart catheterisation
was performed (pulmonary artery pressure 13/12; wedge
11 mmHg). As pulmonary hypertension was excluded,
fortunately she could be referred for surgical correction.
The tricuspid valve was repaired according to Chavaud,
and a Carpentier ring was implanted. The atrialized RV
was reduced and because of the small dimension of
the remaining RV, a partial cavo-pulmonal shunt from
superior caval vein to right pulmonary artery (Glenn
shunt) was constructed. The post-operative course was
uncomplicated and her condition improved considerably. Echocardiography post-operatively showed mild
tricuspid-valve insufficiency. One year after surgery, she
became pregnant gave birth to a healthy baby. Currently,
seven years after surgery, our patient is doing reasonably
well and is in NYHA class Ⅰ-Ⅱ.

about 1 in 50000-200000 and was first described by Ebstein[1]. In 1866, he published post-mortem analyses of
a nineteen-year-old man who presented with dyspnoea,
palpitations, systolic murmur, cyanosis and eventually
clinical features of heart failure. Obduction showed a
deformation of the tricuspid valve with displacement
of the effective tricuspid valve orifice towards the apex.
Severity of this tricuspid anomaly can vary substantially
and can be associated with other defects such as atrial
septal defect or patent foramen ovale, which is present
in 70%-80% of the patients[2]. Other associated defects
are ventricular septal defects with or without pulmonary
atresia, patent ductus arteriosus or aortic coarctation.
M Ebstein is usually diagnosed in early childhood
or adolescence. In this case the anomaly was missed for
many years by different specialists and the patient was
treated for liver disease, while she was suffering from liver
congestion due to right-sided heart failure. The frequent
use of paracetamol had put the clinicians on the wrong
trail in interpreting the elevated liver enzymes, also a liver
biopt could have been prevented. All her symptoms, the
fatigue, shortness of breath and her inability to become
pregnant were due to her cardiac situation. The right tract
was started after listening to the heart.

DISCUSSION

Differential diagnosis

Figure 4 Echocardiography: Low right parasternal view visualizing a
large mural thrombus in the large atrialized right ventricle and right atrial
(arrow).

COMMENTS
COMMENTS
Case characteristics

The young woman in this case complainted of fatigue and shortness of breath,
on physical examination she showed signs of heart failure with raised central
venous pressue, palpable liver, an a cardiac murmer.
Initially the differential diagnosis of fatigue, jaundice and elevated liver enzymes
is broad with primarily related to liver disease, medication effects but should
incorporate a cardiac evaluation. With the progressive signs of right heart failure on physical examination, the suspicion of a cardiac diagnosis should have
become stronger.

Our patient experienced many complaints since childhood which could have been prevented if the correct
diagnosis of a congenital heart disease was made earlier.
Morbus Ebstein is a rare disorder with a prevalence of
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Laboratory diagnosis

taining a broad view to a patients’problem.

Imaging diagnosis

The case report is well written and adresses common poblmes with diagnostics
of Ebstein anomaly.

Peer review

The hyperbilirubinemia was now diagnosed as a toxic effect of this medication.
Echocardiography revealed an enlarged right heart with apical displacement of
the tricuspid valv.

Treatment
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HEART DISEASES

Infiltrative cardiac lymphoma with tricuspid valve
involvement in a young man
Harris Ngow Abdullah, Wan Khairina Wan Mohd Nowalid
large B-cell lymphoma involving the heart, in particular affecting the tricuspid valve. The clinical features
in this case are clearly illustrated. The peculiarity of
this case report is that besides the involvement of the
right ventricle and atrium, the tricuspid valve was also
infiltrated. Secondary valvular metastasis is unusual
and the patient remained in remission after a course of
chemotherapy.
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INTRODUCTION
Abstract

Primary cardiac tumors are extremely uncommon, with a
reported prevalence of 0.001% to 0.28%[1]. On the other
hand, the incidence of secondary cardiac tumors is not
as low as expected, ranging from 2% to 18.3%[2]. There is
growing awareness of the pathological and clinical effects
of cardiac metastasis. Although metastatic heart tumors
occur comparatively more frequently than primary tumors of the heart, they rarely gain clinical attention. Antemortem diagnosis of cardiac metastasis is seldom made
because more than 90% are clinically silent[1]. Besides, the
signs of cardiac involvement may be overlooked when
the tumors are advanced with widespread involvement of
other organs. The clinical manifestations may be due to
the valvular involvement or diminished cardiac function,
which can be similar to a primary cardiac tumor, although
intramural growth of secondary cardiac tumors is unusual. In addition, cardiac rhythm disturbances, conduction defects, syncope, distant embolism and pericardial
effusion can occur. Not uncommonly, cardiac infiltration
contributes to the mechanism of death in the affected
person. The ability to metastasize to the heart depends

Cardiac metastases are among the topics with limited
systematic reviews. Theoretically, the heart can be
infiltrated by any malignancy with the ability to spread
to distant structures. Thus far, no specific tumors are
known to have a predilection for the heart, but some
do metastasize more often than others, for example,
melanoma and primary mediastinal tumors. We report
a case of cardiac metastasis from a diffuse large B
cell lymphoma in a young man. The peculiarity of this
case is that besides the involvement of right ventricle
and atrium, the tricuspid valve was also infiltrated.
Valvular metastasis is rarely reported in the medical
literature.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cardiac metastases; Cardiac lymphoma;
Non-Hodgkin’s lymphoma; Tricuspid valve
Core tip: This manuscript describes a case of diffuse
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A

Figure 1 Transesophageal and transthoracic
echocardiography before and after chemotherapy. A: Transesophageal echocardiography
showed the appearance of the lymphomatous
infiltration (dotted line) and a neoplastic infiltration on the tricuspid valve (short arrow). A
moderate pericardial effusion is seen; B: This
transthoracic echocardiography performed after
6 cycles of rituximab, cyclophosphamide, vincristine, doxorubicin and prednisolone regime
showed the resolution of the tumor mass and
the disappearance of the tricuspid valve tumor
infiltration; RA: Right atrium; LA: Left atrium;
LVOT: Left ventricular outflow tract.

B
LA
RA

Lymphomatous
mass

LVOT
Tricuspid valve

on several factors, including the biological characteristics and histological subtype of the primary neoplasm,
as well as the functional status of the cardiovascular
system[2,3]. Myocardial contractility may have a dual effect of both hindering and promoting the formation of
cardiac metastasis; good contraction hinders the spreading of intramural tumor metastasis by facilitating lymph
and blood drainage and therefore displacing any cardiac
tumor-produced emboli, but on the other hand it helps
neoplastic cells diffuse along the epicardial surface. Poor
myocardial contractility would therefore create an opposite mechanism[2].

pericardial effusion measuring 1.2-1.8 cm. The left ventricular function was 63% with mild tricuspid incompetence. An incidental finding of a right atrium and right
ventricular mass was also made. An infiltrating tumor
was also seen on the annulus of the anterior tricuspid
valve and endocardium. The right ventricle was dilated
with poor function. The right ventricle and atrium was
not collapsing in systole to suggest cardiac tamponade. A
repeat transesophageal echocardiography confirmed the
diagnosis (Figure 1A).
Biopsy of the left axillary lymph node was performed
and the histopathological examination showed diffuse
malignant, large lymphoid cells consisting of centroblasts,
immunoblasts and large centrocyte-like cells with occasional multinucleated cells. The large lymphoid cells were
positive for CD20, weakly positive for Bcl-2 and negative
for T-cell markers CD3 and CD5, and CD10. The diagnosis was diffuse large B-cell Non-Hodgkin’s lymphoma
(Figure 2). Computed tomography of the neck, thorax
and abdomen showed multiple supra and infra-diaphragmatic enlarged lymph nodes which were suggestive of
lymphoma.
The patient underwent 7 cycles of monthly chemotherapy consisting of rituximab, cyclophosphamide, vincristine, doxorubicin and prednisolone (R-CHOP). He
acquired clinical remission after the chemotherapy and
has remained well for the past 4 years. Clinically, there
was resolution of the multiple lymphadenopathies and a
repeat transthoracic and transesophageal echocardiography showed complete resolution of the tumor bulk with
disappearance of the tumor infiltration on the tricuspid
valve leaflet (Figure 1B). A fluorodeoxyglucose positron
emission tomography (CT/FDG-PET) scan done 6 mo
after the completion of chemotherapy showed no evidence of active lymphoma. The patient has remained in
good health 4 years after the diagnosis and currently still
under our follow up.

CASE REPORT
A 46-year-old man was admitted with symptomatic decompensated heart failure. He complained of progressive bilateral pitting edema with dyspnea on exertion and
reduced effort tolerance of 3 wk duration. However, he
denied orthopnea and paroxysmal nocturnal dyspnea. He
had anorexia and weight loss for the past 3 mo. He had a
5 year history of hypertension which was well-controlled
with oral antihypertensives. He had multiple admissions
for angina but the coronary angiogram showed no stenosis. His previous echocardiography examination was normal. He was not a smoker. There was no family history
of hematogenous malignancy or exposure to radiation at
a young age.
He was thin with obvious muscle wasting. His conjunctiva was pink and there was no jaundice. The jugular
venous pressure was elevated and he had gross leg edema.
There was multiple small shotty cervical lymphadenopathy as well as several others in the axillary and inguinal
region. The apex beat was displaced but the heart sounds
were normal. There was no sign of cardiac tamponade.
The chest examination was insignificant. There was no
hepatosplenomegaly and ascites.
The hemoglobin level was 125 g/L. The total white cell
count was 8.7 × 109/L and the platelet count was 360 ×
109/L. The liver function test was normal with serum albumin of 47.1 g/L and serum globulin of 35.7 g/L. Serum
transaminases were normal. The renal profile was impaired
with calculated GFR of 27.5 mL/min per 1.73 m2. Serum
lactate dehydrogenase was 268 U/L. Other hematology
parameters were within normal range.
The transthoracic echocardiogram showed global

WCCR|www.wjgnet.com

DISCUSSION
Cardiac metastases refer to distant spread of tumor to
any structures of the cardiovascular system, including
the pericardium, epicardium, myocardium, endocardium,
great vessels and coronary arteries, as well as tumors
affecting the heart cavities or producing intramural neoplastic thrombi. Cardiac metastases are commoner than a

1482

February 8, 2015|Second Edition|

Ngow HA et al . Infiltrative cardiac lymphoma

A

Figure 2 Histopathological staining of the left axillary lymph node.
A: The H E slide showing diffuse malignant large lymphoid cells consisting of centroblasts, immunoblasts and large centrocyte-like cells with
occasional multinucleated cells (HE stain, × 40); B: The tumor cells are
positive for CD20 (Immunochemistry staining, × 10).

B

primary tumor of the heart. The incidence from autopsy
study varies between 2% and 18.3%[1]. Common primary tumors are bronchus and breast cancers, although
lymphomas, leukemia and malignant melanoma may
sometimes give rise to cardiac metastasis[4]. In a recent
study from Italy by Bussani et al[2], the tumors that commonly metastasize to the heart are pleural mesothelioma
(48.4%), melanoma (27.8%), lung adenocarcinoma (21%),
undifferentiated carcinoma (19.5%), lung squamous cell
carcinoma (18.2%), breast carcinoma (15.5%), ovarian
carcinoma (10.3%), lymphoproliferative neoplasm (9.4%),
bronchoalveolar carcinomas (9.8%), gastric carcinoma
(8%), renal carcinomas (7.3%) and pancreatic carcinoma
(6.4%)[2]. The prevalence was somewhat different from
an earlier study[4].
Tumors can spread to the heart via four mechanisms,
including direct tumor extension, hematogenous spread,
retrograde lymphatic system dissemination and intracavitary diffusion via either the inferior vena cava or pulmonary vein. The different mechanisms result in specific
involvement of the structure in the heart. In our patient,
we postulated that the initial metastases involved the
myocardium via one of the mechanisms above and later
spread to the pericardium, resulting in moderate pericardial effusion.
Cardiac involvement in lymphoma is rare but in a
recent autopsy study of malignant lymphoma, cardiac
metastasis was found in 16% of the cases[3]. Neoplastic
infiltration by lymphoma typically tends to replace the
myocardial tissue. Large areas of the heart are replaced
by homogenous grayish white tissue with the typical
“fish-meat” appearance. Despite the massive involvement
of the myocardial contractile tissue, cardiac symptoms
may be absent or non-specific. In the few existing cases
in the medical literature, the heart seems to be more often involved in non-Hodgkin’s lymphoma, whereas the
pericardium is more often metastasized by Hodgkin’s
lymphoma[5].
Clinical presentations of cardiac metastasis by lymphoma are extremely variable. They are determined by
the location, size, growth rate, degree of invasiveness and
friability of the neoplasm. The tumor can block the blood
flow or valvular structures, leading to cardiac and valvular
dysfunction. The involvement of the tricuspid valve in
our patient did not give rise to severe tricuspid regurgitation and the right ventricle metastasis rather contributed
WCCR|www.wjgnet.com

to the right heart failure. Invasion of the electrical pathways can cause arrhythmias and pericardial seeding may
lead to malignant pericardial effusion or tamponade. The
tumor may also cause distant embolization. In addition,
sudden death may occur as a result of myocardial rupture, ventricular arrhythmias or acute myocardial infarction. Constitutional symptoms include fever, weight loss,
palpitations, dyspnea and poor appetite. Lymphomatous
infiltration of the heart may remain clinically silent and is
often not detected until death occur[6].
Lymphomatous cardiac metastases are usually small
and multiple, although a single large tumor mass is also
observed. Focal or diffuse tumor infiltrations of the
pericardium, myocardium or endocardium have been
observed in lymphoma as well. In contrary to leukemic
infiltration, lymphoma depositions are usually grossly discernible. The right side of the heart has been found to be
more frequently involved than the left heart. This was apparent in our patient where the tumor mass was located
in the right atrium and at the atrioventricular junction.
Heart valves are unusual targets for tumor metastases and
thus tricuspid valve involvement, as seen in our patient,
is uncommon. Thus far, there is only one reported case
of valvular involvement due to “neoplastic” thrombotic
endocarditis by Bussani et al[7]. In our patient, the tricuspid valve involvement is most likely due to direct tumor
metastasis as it completely resolved with chemotherapy,
without the need for anticoagulation. Although one may
argue that the valvular lesion could be due to vegetation
and thrombus, they are often associated with other complications such as atrial fibrillation, ventricular aneurysm,
cardiomyopathy or infective endocarditis. In the absence
of these complications in our patient, the possibility of
thrombosis and vegetation is less likely.
A multimodality imaging may be used to diagnose
a cardiac metastasis. A plain chest radiograph lacks
sensitivity and specificity as an initial diagnostic tool.
Transthoracic echocardiography may be the first noninvasive screening tool but the restricted acoustic window
remains a significant limitation, making transesophageal
echocardiography a more sensitive technique. Computed
tomography adequately demonstrates morphology, location and extent of a cardiac neoplasm with a larger view,
while magnetic resonance signal intensity with contrast
enhancement results in superior images identifying anatomy, blood flow, cardiac function and tissue characteriza1483
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debulking surgery and maintain long term clinical remission.

tion of the mass. CT/ FDG-PET scan has recently been
reported to be useful in monitoring the disease response
to chemotherapy[8,9].
Treatment options are usually aggressive chemotherapy and/or radiotherapy but the results are usually
dismal. This may be due to late diagnosis or the aggressiveness of the tumor. Thus far, there is no evidence that
surgical resection improves survival and furthermore it
is often difficult to resect such tumors. The commonest
type is B-cell lymphoma which usually responds well to
chemotherapy. Chemotherapy regimens such as R-CHOP
have been shown to be effective and prolong survival in
the few reported cases[10]. Without therapy, the median
survival of patients is often less than 6 mo, while patients
treated with chemotherapy or radiation have median survival of about 1 year. Our patient underwent 7 cycles of
chemotherapy with the R-CHOP regime. The patient remained in clinical remission when he was last seen in the
clinic recently.
In conclusion, cardiac involvement in lymphomatous
infiltration is rare but early diagnosis is crucial in improving the prognosis. The institution of effective chemotherapy may cure the disease, avert invasive debulking surgery
and maintain long term clinical remission.

Peer review

The manuscript describes a case of diffuse large B-cell lymphoma involving the
heart, in particular affecting the tricuspid valve. Clinical features were clearly
illustrated.
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INTRODUCTION
Cardiac perforation is a known complication of lead implantation and should be considered in cases of post operative lead malfunction. We present a case of early lead
perforation diagnosed by chest computed tomography
(CT).

CASE REPORT
A 77-year-old Caucasian female with a past medical history of hypertension, hyperlipidemia and stage 3 chronic
kidney disease was brought to the emergency department from home, after her family noticed her “passing
out” while seated in a chair. She was noted to regain
consciousness within a few seconds. On initial evaluation, her temperature was 36.6 degrees Celsius, blood
pressure was 116/61 mmHg, pulse was 43 bpm and
regular, respiratory rate was 12 breaths per minute, oxygen saturation on room air was 99%, physical exam was
otherwise unremarkable. A sinus node rate of 88 bpm
with 2:1 atrioventricular block (ventricular rate of 44
bpm), right bundle branch block and left anterior fasicular block was noted on a 12 lead electrocardiogram (ECG).
Exercise myocardial scintigraphy performed one month
prior to admission was normal. She was not taking any
medications that could cause iatrogenic bradycardia. Ten
seconds of ventricular asystole was noted on inpatient telemetry monitoring prompting insertion of a temporary
transvenous pacemaker. Six hours later, a dual chamber
permanent pacemaker was implanted in the cardiac electrophysiology lab with good post operative sensing and
pacing thresholds in the atrium and ventricle. Twelve
hours later she complained of left upper quadrant abdominal pain. Inpatient telemetry demonstrated 2:1 atrioventricular block with loss of ventricular capture at high

Abstract
We report a case of a 77-year-old patient with complete
atrioventricular block. She underwent permanent pacemaker implantation complicated by right ventricular
lead perforation. This was suspected on transthoracic
echocardiogram and confirmed by chest computed
tomography. The lead was repositioned in the cardiac
electrophysiology lab followed by an uneventful course
thereafter.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Pacemaker; Lead; Perforation
Core tip: Cardiac perforation should be considered in
cases of pacing lead malfunction. Chest computed tomography is helpful in diagnosing lead perforation and
can be done without contrast and using a small field of
view to diminish the effective radiation dose.
Original sources: Nash G, Williams JM, Nekkanti R, Movahed
A. Case of early right ventricular pacing lead perforation and
review of the literature. World J Clin Cases 2014; 2(6): 206-208
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Figure 1 Electrocardiogram. Electrocardiogram on the top
panel taken immediately after permanent pacemaker implantation demonstrates atrial sensing with ventricular pacing (A);
The electrocardiogram on the bottom panel demonstrates
failure to capture in the right ventricle with underlying 2:1
atrioventricular Block (B). The pacing configuration was bipolar with high outputs. Notice the prominent pacing spikes.
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B

A

B

Figure 2 Transthoracic echocardiogram. A: Image is an apical 4 chamber view of a transthoracic echocardiogram showing a moderate sized localized pericardial
effusion with an echo bright structure within the effusion suspicious for lead perforation; B: Image is taken in M-mode and demonstrates right ventricular diastolic collapse suggestive of increased pericardial pressures.

pacing output (Figure 1). Chest X-ray did not show any
shift in lead positions. A temporary transvenous pacemaker was reinserted. Ventricular lead perforation was
suspected. A transthoracic echocardiogram demonstrated
an echo bright structure protruding into the pericardial
space. However, the images were suboptimal in quality
and therefore technically limited to confirm lead perforation. A localized moderate sized pericardial effusion with
right ventricular diastolic collapse best seen on M-mode
imaging (Figure 2) was also noted. She demonstrated no
clinical signs of cardiac tamponade. Non contrast chest
CT confirmed lead perforation (Figure 3) with the tip
of the right ventricular lead in the pericardial space. The
lead was repositioned in the cardiac electrophysiology
lab under fluoroscopic and echocardiographic guidance
(Figure 4). Follow up echocardiogram revealed no change

Pacemaker lead in pericardium

PE

RV
LV

Figure 3 This is an axial view of a non contrast chest computed tomography confirming diagnosis of right ventricular lead perforation. The arrow
points to the perforated lead. There is a pericardial effusion (PE). The right
ventricle (RV) and left ventricle (LV) are also demonstrated.
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field of view to reduce the effective radiation dose. In
a small case series Henrikson et al[4] demonstrated that 64
slice Chest CT was able to make the diagnosis of cardiac
perforation by a device lead in all suspected cases. Risk factors for lead perforation include patient characteristics such
as female sex, age, small body habitus, thin heart walls;
concomitant therapies such as steroids or anticoagulants;
implant techniques; and the design characteristics of the
lead[2]. Cardiac perforation by a lead can be corrected by
repositioning it under fluoroscopic guidance in the cardiac
electrophysiology lab, however surgery may be necessary.

A

B

COMMENTS
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Case characteristics

This is a 77-year-old Caucasian female with a past medical history of hypertension, hyperlipidemia and stage 3 chronic kidney disease who presented with an
episode of syncope.

Clinical diagnosis

She had an episode of ventricular asystole while in the hospital and underwent
permanent pacemaker implantation complicated by lead perforation.

Differential diagnosis

Ischemic, infectious, iatrogenic and endocrine causes of atrioventricular block
were ruled out.

Laboratory diagnosis

Figure 4 Image. Top image shows the right ventricular permanent pacemaker
lead protruding well past the heart border, A temporary transvenous pacemaker
lead can also be seen within the right ventricle (A); The bottom image shows
the repositioned right ventricular lead higher up on the interventricular septum
and absence of the temporary transvenous pacemaker lead. The right atrial
lead can also be seen in this image (B).

The patient had normal electrolytes, thyroid stimulating hormone level and was
not on any atrioventricular nodal blocking agents.

Imaging diagnosis

A non-contrast chest computed tomography confirmed pacemaker lead perforation.

Pathological diagnosis

There were no relevant pathological findings in this case.

Treatment

in the size of the effusion. There was also resolution of
right ventricular diastolic collapse. Device interrogation
demonstrated stable pacing and sensing thresholds in the
right ventricle. The leads remained in stable position on
chest X-ray. On follow up 1 wk later the patient was doing well with complete resolution of the pericardial effusion on echocardiogram.

The patient underwent permanent pacemaker implantation with subsequent
lead revision after being diagnosed with cardiac perforation.

Related reports

There are other case reports using various imaging modalities to diagnose cardiac perforation by a pacemaker lead.

Experiences and lessons

Cardiac perforation by a pacemaker lead should be considered in cases of device malfunction regardless of the age of the device.

Peer review

A well done case report. it find no ancillary comments that would aid the readership, continued success with this excellent writing.

DISCUSSION
Complications associated with permanent pacemaker
implantation include pneumothorax, myocardial perforation, lead dislodgement or fracture, infection, hematoma,
erosion and vein thrombosis[1]. The rates of cardiac perforation range from 0.1% to 0.8% for pacemaker leads[2].
One should be alerted to the possibility of cardiac perforation by a pacemaker lead if pacing or sensing malfunction is noted. Most cases of lead perforation happen during or shortly after implant, but cases of late perforation
as long as 4.8 years after implant have been reported[3].
Chest X-ray has traditionally been used to evaluate lead
positioning in cases of suspected pacemaker lead perforation. Echocardiogram can be used to provide additional
information such as extent of pericardial effusion. Another option is a non-contrast chest CT utilizing a small
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ST-elevation in leads V4R and V5R and partial resolution in V1. Subsequent dobutamine-stress echocardiography at 4 wk showed good left and right ventricular
contractions. The patient was discharged after a 3-d inpatient stay without any complications.
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Core tip: We describe an unusual case of an isolated
right ventricular infarction caused by spontaneous
proximal occlusion in the right ventricular branch of
the right coronary artery (RCA), successfully treated by
balloon angioplasty. Isolated right ventricular infarction
(IRVI) is a rare presentation of occlusion of the right
ventricular branch of the RCA. Most incidences of IRVI
in the literature have been reported as complications to
percutaneous intervention to the RCA.

Abstract
We report an unusual case of an isolated right ventricular infarction with haemodynamic compromise caused
by spontaneous isolated proximal occlusion of the right
ventricular branch of the right coronary artery (RCA),
successfully treated by balloon angioplasty. A 58-yearold gentleman presented with epigastric pain radiating
into both arms. Electrocardiograph with right ventricular leads confirmed ST elevation in V4R and a diagnosis
of isolated right ventricular infarction was made. Urgent primary percutaneous intervention was performed
which revealed occlusion of the right ventricular branch
of the RCA. During the procedure, the patient’s blood
pressure dropped to 80/40 mmHg, and echocardiography showed impaired right ventricular systolic function.
Despite aggressive fluid resuscitation, the patient remained hypotensive, continued to have chest pain and
persistent electrocardiograph changes, and hence balloon angioplasty was performed on the proximal right
ventricular branch which restored flow to the vessel
and revealed a severe ostial stenosis. This was treated
with further balloon angioplasty which restored TIMI
3 flow with resolution of patient’s symptoms. Repeat
echocardiography showed complete resolution of the
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INTRODUCTION
Isolated right ventricular infarction (IRVI) is a rare presentation of occlusion of the right ventricular (RV)
branch of the right coronary artery (RCA). Most incidences of IRVI in the literature have been reported
as complications to percutaneous intervention to the
RCA. There have been only two other reports describing
spontaneous RV branch occlusion leading to IRVI. We
describe an unusual case of IRVI caused by a spontane-
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Figure 1 Electrocardiography. A: Standard 12-lead ECG at time of presentation showing ST elevation in lead V1; B: Right-sided ECG leads showing ST elevation in
V4R and V5R; C: 12-lead ECG post-primary percutaneous intervention showing partial resolution of ST elevation in V1; D: Right-sided ECG post- percutaneous intervention showing resolution of ST elevation in V4R and V5R. ECG: Electrocardiography.

ous proximal occlusion in the RV branch of the RCA,
successfully treated by balloon angioplasty.

of the images showed absence of the RV branch of the
RCA (Figure 2A). At this point, the patient’s blood pressure had dropped to 80/40 mmHg. Despite aggressive
fluid resuscitation, there was little improvement in the
BP and the patient had ongoing symptoms of chest pain
with persistent ECG changes. Therefore, with Bivalirudin cover, the RV branch lesion was crossed with a hydrophilic Runthrough wire (Terumo) with an additional
balance middle weight (Abbott Vascular) “buddy” wire
to the distal RCA (Figure 3). This was followed by balloon angioplasty of the proximal RV branch with a 1.2
mm × 10 mm MINI TREK (Abbott Vascular) compliant
balloon (Figure 4), which restored flow to the vessel and
revealed a severe ostial stenosis. This was treated with
further balloon angioplasty using a 2 mm × 6 mm noncompliant Quantum Apex (Boston Scientific) balloon.
The final angiographic result showed restoration of TIMI
3 flow (Figure 2B) with resolution of chest pain. A bolus
of Bivalirudin (a direct thrombin inhibitor) was administered, followed by an infusion.
The patient received routine post-MI care on the
coronary care unit. The peak 12-h Troponin-I was 16628
ng/L from the initial 1115 ng/L (normal 0-59 ng) and
creatine kinase was 632 IU/L (normal 25-175 IU/L). A
transthoracic echocardiogram showed a normal sized
left ventricle (LV) with preserved systolic function, but
the RV had reduced radial systolic contraction of the
basal and mid-segments of the free wall. The patient was
discharged after an uncomplicated 3 d in-patient stay.

CASE REPORT
A 58-year-old gentleman with no significant past medical
history presented to the emergency department with sudden onset epigastric pain radiating to both arms. Initial
electrocardiography (ECG) showed 3 mV ST elevation in
lead V1 (Figure 1A). A subsequent ECG with right ventricular leads V4R and V5R confirmed ST elevation (Figure 1B) and a diagnosis of IRVI was made. Chest X-ray
and clinical examination were unremarkable. The patient
was given aspirin 300 mg, ticagrelor 180 mg, atorvastatin
80 mg and was transferred to our hospital for an urgent
primary percutaneous intervention (PCI). The right radial artery was accessed using a 6F sheath (Glidesheath,
Terumo) and angiography performed using a 5F Judkins
left 3.5 diagnostic catheter and a Judkins right 4 guide
catheter. The left main stem was free of significant atheroma. The left anterior descending artery had a 30%
focal atherosclerotic plaque in the proximal vessel with
a further mild mid-vessel stenosis. The circumflex artery
and obtuse marginal branches did not have any significant atheromatous changes. The RCA was noted to be
dominant and of moderate calibre. There was 40%-50%
stenosis of the mid RCA and a moderate-severe ostial
stenosis of the posterior descending artery (PDA) with
TIMI 3 flow through the main vessel. Careful scrutiny
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Figure 2 Balloon angioplasty for right coronary. A: Cranial view of right coronary artery showing occluded right ventricular branch (white arrow); B: Restoration of
TIMI 3 flow in right ventricular branch after balloon angioplasty.

DISCUSSION
Significant RV infarction usually occurs with occlusion of
the RCA, when it is accompanied by concomitant infarction of the LV segments supplied by the RCA. Smaller
RV infarcts can occur with occlusion of the left circumflex and left anterior descending arteries. Involvement
of the RV myocardium is common in infarction of the
left ventricle. Conversely, IRVI is rare, accounting for less
than 3% of all infarctions[1].
In patients with inferior MI, the presence of RV infarction is associated with a higher risk of arrhythmias
and cardiogenic shock and death. Interestingly IRVI
appears to have a relatively good long term prognosis,
although immediate complications resulting in sudden
death have been reported[2]. RV function tends to recover
over the months following the acute event. This benign
clinical course is most likely due to the thin muscular wall
of this ventricle which provides a more favourable supply/demand ratio and the ample collateral supply from
LV territory.
Isolated RV infarction has previously been attributed
to occlusion of a non-dominant RCA or occlusion of an
acute marginal artery, spontaneously or after PCI.
IRVI in the absence of the dominant current of injury from the LV posterior wall can present as ST elevation in the precordial leads V1-V3, similarly to an anterior
MI. Obtaining right sided ECG may help to make this
important distinction. ST elevation and Q waves in V4R
is highly specific for IRVI. The ST elevation in the left
precordial leads up to V5 are “dome-shaped”[3-5].
Echocardiographic features such as RV free wall hypokinesia, dilated RV chamber, leftward septal deviation
provide a valuable non-invasive diagnostic aid in acute
RV infarction. Cardiac magnetic resonance provides a
more accurate assessment of RV size, ejection fraction
and regional wall motion abnormalities. The MR pulse
sequences applied to the LV can also be used to assess
the area at risk and extent of infarction by T2 weighted
oedema imaging and T1 weighted gradient echo late
gadolinium enhancement images, respectively.
We believe PCI is a good option for IRVI when there

Figure 3 Right anterior oblique view of balance middle weight wire crossing the proximal lesion in the right ventricular branch. There is a “buddy”
wire in the main right coronary artery vessel.

Figure 4 Same view as Figure 3 (right anterior oblique), showing balloon
inflation in proximal right ventricular branch (white arrow).

Pre-discharge 12-lead ECG (Figure 1C) showed partial
resolution of the ST segment elevation in lead V1 and
complete resolution of ST-elevation in V4R and V5R
(Figure 1D). After 4 wk, the patient was followed up with
a high dose dobutamine stress echocardiography with
intravenous ultrasonic contrast (SonoVue, Bracco). It
showed good contractile reserve in the RV free wall and
all LV segments. On this basis, we elected not to treat the
residual PDA disease.
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benefit analysis. An isolated branch occlusion can occur and can have dire
consequences without prompt intervention.

is haemodynamic compromise. Management should also
include strict haemodynamic monitoring, avoidance of
vasodilators and diuretics, inotropic support and treatment of arrhythmias.

Experiences and lessons

This is a rare case report that teaches the authors’ to be “exsisto semper
vigilans-to be ever vigilant”. It is an infrequent case in their daily clinical practice
that may be easily missed leading to a delay in diagnosis and management,
which may lead to fatal consequences.
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Case characteristics

This is a well written case report that offers useful clinical information.

A 58-year-old male presented with sudden onset epigastric pain radiating into
both arms with no significant past medical history.
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Differential diagnosis

Myocardial infarction, myo-pericarditis, aortic dissection, gastritis
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Troponin Ⅰ on admission was 1115 ng/L (normal 0-59 ng) and the peak 12-h
Troponin Ⅰ was 16628 ng/L.

2

Laboratory diagnosis
Imaging diagnosis

Electrocardiography showed ST-elevation in lead V1 and with right ventricular
leads, ST-elevation was seen in V4R and V5R leading to the diagnosis of
isolated right ventricular infarction. Echocardiography showed impaired right
ventricular (RV) systolic function. Coronary angiography showed occlusion of
the right ventricular branch of the right coronary artery (RCA) (TIMI 0).

3

Treatment

The patient was given aspirin 300 mg, ticagrelor 180 mg, atorvastatin 80 mg
before transfer for urgent primary percutaneous intervention. Balloon angioplasty was performed at the proximal occlusion in the right ventricular branch of
the RCA. Bivalirudin give peri-procedure.

4

Reported cases comment on RV branch involvement with the main RCA and
isolated occlusion usually as a complication of percutaneous intervention to
the RCA. Anecdotal evidence and received wisdom favour a conservative approach, with the belief this small vessel can be sacrificed without little harm.
However, each case demands a nuanced approach with an individualized risk-
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INTRODUCTION
The transcatheter aortic valve implantation (TAVI) procedure is currently considered a valid alternative to surgery
in patients with severe aortic stenosis not eligible for
valve replacement or with high operative risk, as demonstrated by the recent PARTNER[1] trial, which showed
similar results between surgery and TAVI. For this reason, it may represent an attractive option for patients
whose surgical risk is difficult to assess, like immunocompromised ones.

Abstract
We report a case of a 54-year-old patient who was
denied surgical replacement for severe aortic stenosis
because of complicated acquired immunodeficiency
syndrome and who successfully underwent transcatheter aortic valve implantation at our institution.

CASE REPORT
We report the case of a 54-year-old male (82 kg, 178
cm) with a diagnosis of post-transfusion HIV infection
in 1990, who had taken six different antiretroviral drugs
because of a virus with several resistances. In October
2009, the patient was hospitalized for Listeria meningitis
and he suffered from several episodes of acute heart failure, after which severe aortic stenosis was diagnosed by
transthoracic echocardiography (TTE), with a mean gradient of 55 mmHg and an ejection fraction of 50% without coronary disease at the angiography. The patient was
consequently referred to cardiac surgeons who refused to

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Severe aortic stenosis; Acquired immunodeficiency syndrome; Transcatheter aortic valve implantation; Heart team; Periprocedural complications
Core tip: The present case report describes the feasibility and safety of transcatheter aortic valve implantation
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DISCUSSION

A

The numbers of immunocompromised patients with
aortic stenosis will increase because of longer survival for
HIV patients[2-4].
Despite some encouraging reports from patients with
uncomplicated HIV[5], their management can be really
tricky: for patients, because of a high infective risk, high
prevalence of renal disease and consequently a risk of
bleeding or thrombosis[4-6], and for surgeons, due to contamination risk[7]. Moreover, accurate tools to correctly assess risk in immunocompromised patients (not appraised
by EuroSCORE and only partially by the STS score[8,9])
are lacking and no data are reported about in hospital and
midterm follow up complications. This medical issue will
become more and more relevant due to the increase in
survival of patients with immunodeficiency (both HIV
or after transplant). It must be remembered that in some
countries, such as the United States, the TAVI procedure
is still considered to be in an initial phase and this can
affect the lack of data regarding this population. To the
best of our knowledge, this is the first HIV patient with
severe aortic stenosis treated by TAVI, which was chosen
mainly due to the infective risk. TAVI, with an accurate
treatment of in-hospital complications, may represent a
feasible choice for those with HIV/AIDS.

B

Figure 1 Positioning image. A: Pig tail positioning before transcatheter aortic
valve implantation; B: Valve after positioning.

COMMENTS
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do the procedure due to a high operative risk, with a Cd4
cell count of 400 cell/cc and low count of platelets. Nevertheless, from December 2010 he became symptomatic
(NYHA Ⅲ) and had several syncopal episodes, the last
of which led to a leg fracture.
The patient was referred again to our surgeons who
considered him for TAVI, despite his age and low risk
detected by common scores (Logistic EuroSCORE
1.51%, STS 3%). Multidisciplinary discussion, including
the infectious diseases specialist who foresaw at least a
2-year survival and a high risk of potential life threatening peri-intervention infections at the same time, led to
the decision of a percutaneous transfemoral approach
to minimize all potential sites of infection, both for the
patient and the operators. He was successfully treated
with a 29 mm CoreValve and discharged uneventfully on
post-operative day nine (Figure 1). His TTE showed a
mean gradient of 12 mmHg and mild paraprothesic aortic insufficiency. His cardiovascular therapy consisted of
aspirin, clopidogrel and furosemide 25 mg.
Two weeks after discharge, he presented to the emergency department because of angina (CCS Ⅱ) and repeated episodes of gingival bleeding and melena. ECG
was unchanged but important anemia (Hb 8 g/dL) was
detected, so clopidogrel was stopped.
At the 12 mo follow-up, he was in NYHA Ⅰ and
had no further syncope or angina. Ejection fraction was
51%, with a mean transprothesic gradient of 12 mmHg
and still mild paraprothesic aortic insufficiency on echocardiography.

WCCR|www.wjgnet.com

Case characteristics

Aggressive acquired immunodeficiency syndrome (AIDS) in a patient referred
for invasive cardiac surgery to improve his life expectancy.

Clinical diagnosis

NYHA Ⅲ: reduced second heart sound with systolic murmur heard. Electrocardiogram (ECG) with left ventricle hypertrophy and echocardiogram confirming
severe stenosis.

Differential diagnosis

After syncope, ECG monitoring did not show any atrioventricular block.

Laboratory diagnosis

The lymphocyte typing detected a significant reduction in the lymphocyte subpopulation of CD3+, CD4+ and CD19+.

Imaging diagnosis

Transthoracic echocardiography showed the left ventricle with concentric hypertrophy and FE of 55%; severe aortic stenosis with AVA 0.8 cm² and mean
transvalvular gradient of 55 mmHg without coronary disease at angiography.

Pathological diagnosis

HIV-positive patient treated with anti-retroviral therapy, suffering from symptomatic severe aortic stenosis.

Treatment

Transfemoral transcatheter aortic valve implantation (TAVI).

Term explanation

Core Valve is a valve prosthesis, comprised of 3 porcine pericardial tissue leaflets mounted in a self-expanding nitinol frame. This valve has only been used
in a retrograde approach, either via transfemoral, subclavian or direct aortic
access.

Experiences and lessons

TAVI can be considered a therapeutic option for severe aortic stenosis in a
severe immunosuppressed status, as for patients with AIDS treated with antiretroviral therapy.

Peer review

The argument could be considered a strong point because in the literature, this
is not treated; in fact, this was the first TAVI procedure on a patient affected by
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AIDS at high risk for valve surgical replacement. So, this case report represents
an example for an alternative therapeutic option, giving an opportunity for these
patients to be cured despite their important comorbidity.
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Worsening of coronary spasm during the perioperative
period: A case report
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tion of vasodilators. Thus, surgeons, anesthetists, and
cardiologists should watch for coronary vasospasm during this period and for worsening coronary spasm when
discontinuing vasodilators in patients at risk for VSA.
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Discontinuation of vasodilator
Core tip: Coronary spasm during the perioperative period often emerges severely as either cardiogenic shock
or ventricular fibrillation. Although there are several
surgery-related factors that influence the activity of
coronary spasm, discontinuing vasodilators during the
perioperative period is an important problem in patients
with vasospastic angina (VSA). We encountered an outpatient with VSA whose condition had been stabilized
using two types of vasodilators but subsequently worsened, leading to cardiogenic shock during the perioperative period. In light of this event, physicians should
carefully evaluate their patients regarding the possibility
of a coronary spasm during the perioperative period.

Abstract
We present the case of a 65-year-old male with vasospastic angina (VSA) whose condition worsened during
the perioperative period. He had been diagnosed with
VSA 10 years prior. He was treated with two types of
vasodilators and had not experienced any chest symptoms for 5 years. At this juncture, he underwent surgery for relapsed maxillary sublingual carcinoma. He
had taken two vasodilators one day prior to surgery.
Intravenous infusion of nitroglycerin (NTG) was initiated immediately before the surgery and continued
the following day. Instead of stopping NTG, a dermal
isosorbide dinitrate tape was applied on post-operative
day 1. Two days later, a complete atrioventricular
block with pulseless electrical activity appeared. After
cardiopulmonary resuscitation, emergent coronary angiography showed severe coronary spasm in both the
left and right coronary arteries. Intracoronary infusion
of nitroglycerin and epinephrine with percutaneous
cardiopulmonary support relieved the coronary spasm.
During the perioperative period, several factors can
trigger coronary vasospasm, including the discontinua-
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wjgnet.com/1949-8462/full/v6/i7/685.htm DOI: http://dx.doi.
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INTRODUCTION
The abrupt cessation of vasodilators causes rebound coronary spasm in patients with vasospastic angina (VSA)[1-6].
During the perioperative period, physicians sometimes
have to discontinue oral vasodilators, even in patients
with VSA. Furthermore, other factors that worsen VSA
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Figure 1 Electrocardiograms showed complete atrioventricular block when blood pressure decreased (A) and ST elevations were noted in leads Ⅱ, Ⅲ,
aVF, and V1-3 immediately after cardiopulmonary resuscitation (B).

occur during the perioperative period. Thus, VSA activity may be accelerated during this interval. However, little
is known about VSA management during this period[7,8].
In this study, we present a case in which coronary spasm
worsened during the perioperative period.

showed a complete atrioventricular atrioventricular block
(Figure 1A). Pulseless electrical activity (PEA) was subsequently noticed, and cardiopulmonary resuscitation was
initiated with repeated infusions of epinephrine. Ventricular fibrillation and PEA were repeated and percutaneous
cardiopulmonary support (PCPS) was started 1 h later.
ECG at that time showed ST elevations in leads Ⅱ, Ⅲ,
aVF, and V1-3 (Figure 1B). Emergent coronary angiography revealed an occlusion at the proximal segment of the
right coronary artery, and severe and diffuse narrowing
due to coronary spasms of the left coronary artery (Figure
2A). Intracoronary infusions of nitroglycerin and epinephrine (20-100 µg) were repeated, which relieved the
bilateral coronary spasms (Figure 2B). Intravenous NTG
and dopamine were continued, and PCPS was removed
4 d later. From post-operative day 19, oral benidipine
hydrochloride at 8 mg/d was started, in addition to intravenous NTG infusion. From post-operative day 21,
NTG infusion was discontinued, and only oral benidipine
hydrochloride was prescribed. Thereafter, the patient had
no chest symptoms; however, he died on post-operative
day 74 from hydrocephalus due to the original disease.

CASE REPORT
A 65-year-old male, who was diagnosed with VSA 10
years prior and treated with two types of vasodilators
(benidipine hydrochloride, 8 mg/d, and nicorandil, 5 mg/
d) was admitted to the Department of Otolaryngology
at our institution to undergo surgery for relapsed maxillary sublingual carcinoma. He had a coronary risk factor
due to smoking (30/d × 37 years). With regard to the
results of the interview and medical records, the patient
experienced spontaneous and/or imminent episodes of
VSA several times per year for the first 5 years, but he
had experienced no chest symptoms for the past 5 years.
On admission, his vitals were stable. Blood examination,
electrocardiogram (ECG), and echocardiography showed
no specific findings.
On pre-operative day 1, the patient took the same 2
vasodilators; this oral medication was stopped on the day
of surgery. Instead, from the morning of the surgery, an
intravenous infusion of nitroglycerin (NTG) at 2 mL/h
was started. A large left maxillary resection and submaxillotomy were performed. On post-operative day 1, the patient was sedated with midazolam. Intravenous NTG was
stopped on post-operative day 1, and a dermal isosorbide dinitrate tape was applied. In the evening of postoperative day 2, his blood pressure decreased, and ECG
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DISCUSSION
We describe a case with VSA, where the condition was
stable for 5 years but worsened during the perioperative
period. The cessation or reduction of vasodilators worsens coronary spasm in patients with VSA[1-6]. In fact, we
have seen several VSA cases in which noncompliance to
vasodilators increased angina attacks in the clinical setting. In the perioperative period, vasodilators sometimes
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Figure 2 Emergent coronary angiography showed
severe narrowing of the left anterior descending
coronary artery and the left circumflex coronary
artery and occlusion at the proximal segment of
the right coronary artery (indicated by an arrow) in
initial shots (A), and the trunks of the left anterior
descending coronary artery, left circumflex coronary artery, and right coronary artery were found
to be dilated despite remaining coronary spasm at
the branches after intracoronary infusions of nitroglycerin and epinephrine (B). LAD: Left anterior descending coronary artery; LCX: Left circumflex coronary
artery.
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even though the presence of VSA or CAD has not been
indicated, we sometimes encounter patients who have
taken vasodilators and experienced no chest symptoms.
A preoperative cardiology consultation should be recommended, even for such patients. Cardiologists should
check all patient information, including interview notes,
medical records, and preoperative cardiovascular examinations, and consider the possibility of a coronary spasm.
Discontinuing vasodilators, including calcium-channel
blockers, during the perioperative period is another important factor[1-6]. In principle, vasodilators should be taken during the perioperative period; however, the surgery,
which normally requires the discontinuation of these
medications, must proceed as planned. In the present
case, where a large left maxillary resection and submaxillotomy were performed, vasodilators were discontinued
during the surgery. Under such circumstances, two alternatives exist: intravenous vasodilators and dermal nitrate
tape/patch. We previously conducted a survey regarding
the perioperative management of VSA patients by 31
cardiologists from the Hiroshima Prefecture (unpublished data). Based on the results of the questionnaires,
intravenous vasodilators was not routine but frequently
given, depending on the patient’s VSA status, in 93% of
cases. The patient’s VSA status includes VSA episodes
while taking oral medications, spasm-provocation test
results (e.g., organic stenosis, multivessel spasm, severely
provoked spasm), and the number of vasodilators (more
than or equal to 2). Intravenous vasodilators generally
include NTG, nicorandil, and diltiazem, and determining when to stop the intravenous vasodilators may be a
problem. They can be instantly stopped in VSA patients
who can take oral vasodilators, particularly those with low

have to be stopped or reduced, even in patients with
VSA. Thus, VSA management during the perioperative
period is of pivotal importance, based on the knowledge
gained from the present case.
Although the occurrence or exacerbation of VSA
during the perioperative period is not frequent[8], the
problem certainly exists. At our institution, the incidence
from 1999 to 2008 was 0.042% (17 cases/40466 operations, unpublished data). Koshiba et al[7] reviewed the
clinical characteristics of perioperative coronary spasm
and raised several important points, including possible
contributing factors and the surgical site. Contributing
factors for perioperative coronary spasm may include
inadequate anesthesia, use of vasopressors, vagal nerve
stimulation, drugs other than vasopressors, epidural
block, hypotension, mechanical stimulation of the heart,
allergic reaction, and/or mental stress. Regarding the surgical site, abdominal surgery was performed in 49% of
cases. At our institution, abdominal surgeries comprised
76% of all perioperative VSA cases (13 of 17), and upper
abdominal surgery was the most frequent type with 65%
(11 of 17 cases, unpublished data). An increase in vagal
nerve stimulation, a possible contributing factor, may be
the result of abdominal surgery, which was the most frequently performed procedure. Nagayoshi et al[8] reported
a case of perioperative coronary spasm at their institution and showed that the surgical risks are fairly low in
patients who developed coronary spasm in the perioperative period. Preoperative consultations with a cardiologist
were reported in only 2 of 18 cases with perioperative
coronary spasm. Therefore, a cardiologist should be
consulted before surgery in patients with known VSA
or coronary artery disease (CAD). In the clinical setting,
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Treatment

VSA activity. However, in patients who cannot take vasodilators orally, are compelled to use a dermal nitrate tape/
patch, or have a high VSA activity, the use of intravenous
vasodilators and oral medications (or dermal nitrate tape/
patch) simultaneously may be necessary for 1 or 2 d. In
the present case, because the patient used a dermal NTG
tape after terminating intravenous NTG, the vasodilating
effect may have decreased, leading to severe VSA. In contrast, a dermal nitrate tape/patch is usually prescribed for
VSA patients with less active disease. In our survey, 69%
of all effective answers indicated that the dermal nitrate
tape/patch was used in patients who had taken vasodilators for an extensive period, in spite of a low probability
of having VSA. Long-term use of nitrates, particularly
a dermal nitrate tape/patch, increases the possibility of
nitrate tolerance[9-11]; therefore, physicians should be extremely judicious in prescribing these drugs.
Learning from the present case, we recommend the
following management of coronary spasm during the
perioperative period: (1) not only the cardiologist but also
the surgeon and anesthetist have to rule out the presence
of VSA according to the patient’s medical records, interview, and results from the preoperative cardiovascular
examinations; (2) if VSA is established, vasodilators must
be included in the patient’s treatment plan. If there is a
suspicion of VSA, i.e., the patient has been taking vasodilators for a long time, the regimen should be continued
during the perioperative period; and (3) the use of intravenous vasodilators should be determined on the basis
of the patient’s VSA activity. During the transition from
IV to oral administration, no gap should be allowed. The
simultaneous use of two drugs may be required for 1 or
2 d.
In conclusion, perioperative coronary spasm has been
proven to exist, despite its low frequency. In evaluating a
patient’s medical history and presenting symptoms, physicians should consider and investigate the possibility of
perioperative coronary spasm. Intravenous infusion of
vasodilators during the perioperative period is sometimes
required, but a discontinuation may pose a risk of coronary spasm for the patient.

The patient had been diagnosed with VSA 10 years prior.

Peer review

Teragawa et al present an interesting case report about worsening of coronary
spasm during the perioperative period in a patients with previous diagnosis of
vasospastic angina.
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HEART DISEASES

Abnormal electrocardiogram in a patient with amyotrophic
lateral sclerosis mimicking myocardial ischaemia
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This Case Report may support the impairment of cardiac autonomic control in patients with ALS.
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Core tip: A few cases showing electrocardiogram (ECG)
abnormalities in amyotrophic lateral sclerosis (ALS) patients have been previously reported suggesting an autonomic disturbance in ALS. We present an ALS patient
with abnormal ECG mimicking myocardial ischaemia,
in whom both coronary disease and cardiac anatomic
damage were ruled out supporting the autonomic nervous system involvement in this mainly motor neuron
disease.
Original sources: Martínez J, Ramón C, Morís C, Pascual J,
Morís G. Abnormal electrocardiogram in a patient with amyotrophic lateral sclerosis mimicking myocardial ischaemia. World
J Clin Cases 2014; 2(6): 211-214 Available from: URL: http://
www.wjgnet.com/2307-8960/full/v2/i6/211.htm DOI: http://
dx.doi.org/10.12998/wjcc.v2.i6.211

Abstract
Amyotrophic lateral sclerosis (ALS) is a progressive
neurodegenerative disorder that almost exclusively
involves motor neurons although autonomic dysfunction has also been reported. We present an 84-year-old
female with no documented history of heart disease,
who was admitted with negative T waves in the electrocardiogram precordial leads mimicking myocardial
ischaemia. No other abnormalities were shown in the
rest of the cardiologic evaluation, suggesting autonomic
nervous system dysfunction. A neurophysiological study
demonstrated acute and chronic denervation in multiple muscles with normal nerve conduction studies,
confirming ALS diagnosis. Previous studies have shown
that subclinical sympathetic hyperfunction and parasympathetic hypofunction might result in cardiovascular
dysfunction in ALS patients. It is important to detect
disturbances of autonomic cardiac control because this
dysfunction may influence survival and quality of life,
leading to a decrease in life expectancy in ALS patients.

WCCR|www.wjgnet.com

INTRODUCTION
Amyotrophic lateral sclerosis (ALS) is an idiopathic, fatal
neurodegenerative disease caused by degeneration of the
first and second motoneurons. Recent advances indicate
heterogeneity in phenotype, pathological substrate and
genetic predisposition, suggesting that ALS should be
considered a syndrome rather than a single disease entity.
Therefore, the clinical presentation and progression of
ALS may vary considerably. Cognitive and behavioural
impairment is a frequent feature of ALS but other nonmotor clinical features, such as autonomic nervous
system (ANS) dysfunction, are underreported[1,2]. The
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Figure 1 Resting 12-lead electrocardiogram showing negative T waves in precordial leads Ⅰ, aVL, V2-V6.

Figure 2 Normal 12-lead electrocardiogram performed in
2002.

affection of the ANS in ALS, as part of a complex degenerative process, has an increasing evidence and it is
postulated that ALS patients develop dysautonomic dysfunction that may involve the heart[3].
Herein, we report an ALS patient with both negative
T waves on the electrocardiogram (ECG) and no data of
underlying coronary disease, supporting ANS dysfunction in ALS.

no other ECGs were performed before this episode. The
patient was feeling well until six months ago, when she
started experiencing painless and progressive weakness
in her left hand. During the following weeks, weakness
progressed to proximal and distal muscles in both upper
limbs.
Neurological examination showed a normal mental
status. Her speech was dysarthric, no facial paresis was
noted but mild lingual weakness was observed. The visual fields were intact and ocular movements were full
and smooth. Asymmetric muscle weakness and atrophy,
involving the upper extremities, were present with severe
atrophy of the left hand muscles. Mild proximal paresis
was observed in both lower limbs. Fasciculations were
noted in the tongue, upper, and lower extremities. Deeptendon reflexes were brisk and there were bilateral ankle
clonus. There was jaw hyperreflexia. Plantar responses
were extensor. There were no sensory deficits. Bowel and
bladder function remained normal. Complete blood cell
count was normal, as were electrolyte, Troponin T, creatine kinase, creatinine, fasting plasma glucose and haemoglobin A1c concentrations. Liver function and thyroid
function studies yielded normal results. A brain CT scan
depicted no abnormalities and a cervical MRI showed no
abnormal findings at the spinal cord or the nerve roots.
A neurophysiological study demonstrated acute and ongoing chronic partial denervation in multiple muscles of
bulbar region and both upper and lower extremities with
normal nerve conduction studies. The diagnosis of definitive ALS was made according to the Awaji–Shima criteria[4]. Echocardiography showed 16 mm left ventricular

CASE REPORT
An 84-year-old female with no history of heart disease
was referred to our hospital because of chest pain, dyspnoea and abnormal ECG showing negative T waves in
precordial leads V2-V6 and Ⅰ, aVL (Figure 1). Initially,
the patient had been admitted to a different hospital due
to chest pain and progressive dyspnoea. While performing an electromyogram, an episode of shortness of
breath, rales on auscultation and desaturation was documented. A chest radiograph was performed suggesting
cardiac failure and an ECG showed anterior and lateral
subepicardial ischaemia. Diagnostic of acute coronary
syndrome was done and the patient was transferred to
our Hospital.
The patient had a diagnosis of hypertension made
several years before, being under enalapril treatment since
then. No other treatments had ever been prescribed.
There was no history of myocardial infarction, myocarditis, cardiomyopathy, pericarditis, hyper- or hypothyroidism or calcium metabolism disturbances. An ECG performed 10 years ago showed no abnormalities (Figure 2);
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A

Figure 3 Coronary angiogram showed normal
coronary arteries. A: left coronary arteries; B:
right coronary artery.

B

symmetrical hypertrophy with normal wall motion and a
coronary angiography showed no significant anomalies
(Figure 3). The patient suffered a progressive respiratory
failure and she died four days after hospital admission.

controls. Disturbances of autonomic cardiac control in
ALS patients may influence survival and quality of life
predisposing to hypertensive crisis, sudden cardiac death,
and cardiovascular collapse, all leading to a decrease in
life expectancy[3,10,15]. In addition, recent studies have
established the contribution of neuronal ion channel dysfunction to the pathophysiology of ALS, mainly Na+ and
K+ channels; moreover, the modulation of ion channel
function has been proposed as the mechanism by which
riluzole exerts the neuroprotective effects in ALS[16-18].
Based on ion channels dysfunction implicated in heart
disease, it could also be argued that ECG changes in ALS
patients may be related with ion channel dysfunction[19].
We present an ALS patient with an ECG showing
negative T waves in precordial leads mimicking myocardial ischaemia. Complementary tests ruled out systemic
and cardiologic causes that might have been associated
with these ECG disturbances; therefore, an association between the pseudo-ischaemic ECG and ALS was
suspected. The underlying mechanism of these abnormalities in the ECG must be addressed although ANS
dysfunction has been proposed. Unfortunately, neither
a baseline ECG nor a follow-up ECG after the acute
episode were performed and the only previous ECG was
done 10 years before. However, we cannot completely
rule out that other underlying processes not covered by
our investigations were the cause. In conclusion, it is important to detect disturbances of autonomic cardiac dysfunction in ALS patients to avoid sudden death or other
conditions leading to a decrease in life expectancy.

DISCUSSION
There is well known that various central nervous system
disorders can cause ECG abnormalities that mimic coronary syndromes including S-T elevation, T wave inversion and Q-T prolongation. These findings have been
well described in relation with subarachnoid or subdural
haematomas. Central o peripheral autonomic dysfunction
has been also described in patient with Parkinson´s disease, multiple system atrophy or Guillain-Barré syndrome
which increases the risk for arrhythmias, therefore, ECG
monitoring is essential[5].
The impact of ALS on the cardiovascular system is
well known. Several studies have shown that subclinical
sympathetic hyperfunction and parasympathetic hypofunction might result in cardiovascular dysfunction in
ALS patients[3,6-10]. There are very few reports describing
the ECG characteristics in relation with this pathology. ECG alterations in ALS have been presented as a
pseudo-ischaemic pattern, however a pseudo-myocardial
infarction pattern has also been described[11-13]. Moreover,
an elevated Troponin T levels in a patient with ALS without underlying ischaemic cardiopathy has been reported
as a consequence of hypoxic respiratory failure or as
immune-mediated myocardial injury secondary to ALS[14].
In ALS, involvement of sympathetic neurons has
been associated with neuron degeneration in the intermediolateral nucleus of the upper thoracic spinal cord,
causing subclinical findings such as reduction in nocturnal blood pressure and loss of correlation between blood
pressure and heart rate. In a study analyzing changes
in the corrected QT interval (QTc) and QTc dispersion, ECG showed that both the average QTc and QTc
dispersion was significantly higher in patients with ALS
supporting sympathetic disturbances in this motoneuron
disease[6]. Furthermore, Pavlovic et al[3], studied the cardiovascular autonomic control in 55 patients with ALS
and compared it with 30 healthy controls. They found
that patients with ALS have a significantly higher degree
of both sympathetic and parasympathetic dysfunction
with relative sympathetic predominance compared with
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Case characteristics

An 84-year-old female with a diagnosis of amyotrophic lateral sclerosis (ALS)
presented with negative T waves in the electrocardiogram (ECG) mimicking
myocardial ischaemia.

Clinical diagnosis

The patient exhibited classical clinical features of ALS and an ECG showed
negative T waves in precordial leads I, aVL and V2-V6.

Differential diagnosis

Differential diagnosis included myocardial infarction or ischaemia, myocarditis,
cardiomyopathy, pericarditis, hyper- or hypothyroidism or calcium metabolism
disturbances.

Laboratory diagnosis

A neurophysiological study demonstrated acute and ongoing chronic partial
denervation in multiple muscles of bulbar region and both upper and lower ex-
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tremities with normal nerve conduction studies.

8

Imaging diagnosis

The cardiologic studies including echocardiogram and coronary angiography
were normal.

Treatment

9

Related reports

10

The patient did not receive any treatment and she died in a few days.
A literature search revealed only a few cases of abnormal ECG in patients with
ALS mimicking myocardial ischaemia or infarct.

Term explanation

The Awaji-Shima criteria in the diagnosis of ALS were proposed in 2008 to enable earlier diagnosis of ALS to obviate diagnostic delay and to promote earlier
entry into clinical trials.

11

The affection of the autonomic nervous system in ALS has increasing evidence
and it is postulated that ALS patients develop dysautonomic dysfunction that
may involve the heart
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Experiences and lessons

Peer review
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HEART DISEASES

Headache: an unusual presentation of acute myocardial
infraction
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rule out the possibility of hemorrhage.
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INTRODUCTION
Atypical symptoms of myocardial infarction may delay
the diagnosis, and therefore the proper management to
rescue ischemic myocardium. Headache represents a rare
symptom of myocardial ischemia[1-5]. We report a patient
with ST-segment elevation acute myocardial infarction
who presented to the emergency department complaining of headache without chest discomfort.

Abstract
Acute myocardial infarction should be diagnosed as
early as possible for the appropriate management to
salvage ischemic myocardium. Accurate diagnosis is
typically based on the typical symptoms of angina.
Headache is an unusual symptom in patients with
acute myocardial infraction. We report a patient with
ST-segment elevation acute myocardial infarction who
presented to the emergency department complaining
of severe occipital headache without chest discomfort.

CASE REPORT
An 86-year-old man with a history of hypertension and
tobacco use presented to the emergency department
complaining of recent onset severe occipital headache.
The patient did not report any chest pain, dyspnea, or
other typical symptoms of angina. On admission the
patient was pale with tachycardia (100 beats/min), and,
while his blood pressure was within normal range (100/60
mmHg). At auscultation, a mild systolic murmur was
audible. The electrocardiogram (ECG) showed sinus
bradycardia, ST-segment depression in leads V1-V5 and
ST-segment elevation in posterior leads (V7-V9) (Figure
1). Transthoracic echocardiography revealed an impaired
left ventricular ejection fraction (40%-45%) along with
mild mitral valve regurgitation. Initial laboratory examinations showed elevated levels of high-sensitivity cardiac
troponin T (250 ng/L). Due to his clinical presentation,
a brain computed tomography (CT) imaging was im-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Headache; Angina; Myocardial infarction
Core tip: The association of headache with myocardial
ischemia is unusual and is accompanied by chest discomfort. The only symptom of this patient was occipital
headache and this is extremely rare. Owing to the rare
occurrence of headache as a symptom of myocardial
ischemia, diagnosis may be extremely difficult since a
brain computed tomography imaging is important to
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Figure 1 Electrocardiogram on admission demonstrating ST-segment depression in leads V1-V5 and ST-segment elevation in the posterior leads
(V7-V9) (arrows).
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Figure 3 Electrocardiogram demonstrating resolution of the ST-segment
depression in leads V1-V5 after revascularization.

90%. We attempted to insert the guidewire into the LCX
but failed to cross the proximal part of LCX. Following
revascularization, the patient was totally asymptomatic
without headache, while the ECG was normalized (Figure
3). During the following days, the myocardial enzymes
(CK-MB, hs-troponin T) followed the classic rise and fall
kinetic pattern. He discharged 6 d later under dual antiplatelet (aspirin, clopidogrel), β-blocker and angiotensin
converting enzyme inhibitor therapy.

LCX

LAD

DISCUSSION
Myocardial infarction should be diagnosed as early as
possible for the appropriate management to salvage ischemic myocardium. Accurate diagnosis is based on both
ECG and clinical presentation of the patient. Ischemia
and myocardial infarction typically causes chest pain variously radiating elsewhere (shoulders, upper extremities
and epigastrium). The association of headaches with
myocardial ischemia is unusual and is accompanied by
chest discomfort. The only symptom of this patient was
occipital headache and this is extremely rare. Owing to
the rare occurrence of headache as a symptom of myocardial ischemia, diagnosis may be extremely difficult
since a brain CT imaging is important to rule out the
possibility of hemorrhage.
The incidence of headache as a symptom of myocardial ischemia may be underestimated[1-5]. Culić et al[6]
reported that headache is present (along with other
symptoms) in 5.2% of patients with acute myocardial
infarction. Moreover, in 3.4% of these patients headache was the primary complaint[6]. Cardiac cephalalgia or
headache angina is a recognized phenomenon, but the
pathophysiological mechanism is still unclear[7-8]. There
is a connection between the central cardiac pathway and
the cranial pain afferents. The cardiac sympathetic fibers
originate from cervical lymph nodes which also innervate
pain sensitive cranial structures[9-10]. Furthermore, it is hypothesized that chemical mediators like bradykinin, serotonin and histamine can induce pain in shoulders, arms,
neck and in this case headache. Another mechanism is
based on the elevated intracranial pressure associated in
the case of decreased cardiac output during myocardial

RCA

Figure 2 Coronary angiography showing total obstruction of the proximal
left circumflex artery (arrow) and severe stenosis in left anterior descending artery and right coronary artery. LCX: Left circumflex artery; LAD: Left
anterior descending artery; RCA: Right coronary artery.

mediately performed. The CT imaging was negative for
intracerebral or subarachnoid hemorrhage. Following
CT imaging, the patient prepared for cardiac catheterization and received aspirin (500 mg), clopidogrel (600
mg) and unfractionated heparin (70 U/kgr). Coronary
angiography was performed 60 min after admission and
demonstrated a three-vessel coronary artery disease [the
proximal left circumflex artery (LCX) was totally obstructed, the left anterior descending artery (LAD) displayed a severe stenosis and the right coronary artery was
also severely diseased] (Figure 2). Proximal LAD lesion
was directly stented, while the blood flow was restored
in LCX artery revealing a severe stenosis of more than
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infarction and elevated venous pressure[11,12]. Finally, increased levels of atrial and brain natriuretic peptides may
be involved in intracranial pressure regulation[13]. Even
though the occurrence of headache as a sole manifestation of angina or myocardial infarction has been previously described, many clinicians ignore this unusual manifestation. The diagnosis of “cardiac headache” is difficult
and requires a high degree of suspicion.

2

3

4

COMMENTS
COMMENTS

5

Case characteristics

An 86-year-old man presented to the emergency department complaining of
recent onset severe occipital headache.

Clinical diagnosis

6

The patient was pale with tachycardia and electrocardiogram (ECG) signs suggestive of myocardial infarction.

Differential diagnosis

The differential diagnosis included intracerebral or subarachnoid hemorrhage
and myocardial infarction.

7

Elevated levels of high-sensitivity cardiac troponin T were initially recorded.

8

Brain computed tomography imaging excluded intracerebral or subarachnoid
hemorrhage, while coronary angiography demonstrated a three-vessel coronary
artery disease.

9

Laboratory diagnosis
Imaging diagnosis

Treatment

10

Experiences and lessons

11

Proximal left anterior descending artery lesion was directly stented, while the
blood flow was restored in left circumflex artery artery revealing a severe stenosis of more than 90%.
Careful ECG interpretation in the setting of acute headache is of major importance.

Peer review

Asvestas et al report a rare case of a patient who presented with headache as
the sole symptom of an acute myocardial infarction. The mechanisms by which
headache is linked to ischemic vascular disease remain uncertain and are likely
to be complex. The paper is generally well-written and interesting.
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HEART DISEASES

Acute myocarditis triggering coronary spasm and mimicking
acute myocardial infarction
Andreas Kumar, Rodrigo Bagur, Patrick Béliveau, Jean-Michel Potvin, Pierre Levesque, Nancy Fillion, Benoit
Tremblay, Éric Larose, Valérie Gaudreault
spasm is an uncommon association, it is important to
recognize it, particularly for the management for those
patients presenting with ST-segment elevation and suspect myocardial infarction and angiographically normal
coronary arteries. The present report highlights the role
of cardiovascular magnetic resonance imaging to identify acute myocarditis as the underlying cause.
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Core tip: The present report highlights the role of cardiovascular magnetic resonance imaging to identify
acute myocarditis as the underlying cause of coronary
spasm presenting with ST-segment elevation myocardial infarction in a young healthy man.
Original sources: Kumar A, Bagur R, Béliveau P, Potvin JM,
Levesque P, Fillion N, Tremblay B, Larose É, Gaudreault V. Acute
myocarditis triggering coronary spasm and mimicking acute
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INTRODUCTION

Abstract

Myocarditis has been frequently associated in patients
with acute chest pain syndrome and angiographically
normal coronary arteries[1]. When the clinical presentation plus dynamic electrocardiographic (ECG) changes
is quite suggestive of an acute coronary syndrome, coronary angiography is currently the first imaging diagnostic
assessment in this setting. As a complementary imaging
tool, cardiovascular magnetic resonance (CMR) imaging

A 24-year-old healthy man consulted to our center
because of typical on-and-off chest-pain and an electrocardiogram showing ST-segment elevation in inferior
leads. An urgent coronary angiography showed angiographically normal coronary arteries. Cardiovascular
magnetic resonance imaging confirmed acute myocarditis. Although acute myocarditis triggering coronary
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Figure 1 Twelve-lead electrocardiogram showing sinus rhythm with ST-segment elevation in the inferior leads and mirror image (mild ST-segment depression) in V1 to V3 and aVL.
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Figure 2 A and B coronary angiography showing angiographically normal coronary arteries.

provides a strong evidence for tissue characterization
while completing the differential diagnosis.

the nature of this clinical scenario, the patient underwent CMR imaging confirming the mild infero-lateral
hypokinesis (Figure 3A and B). In addition, tissue characterization showed myocardial edema localized in the
epicardium of the lateral and infero-lateral walls (Figure
3C), the same area showed late gadolinium enhancement
(Figure 3D). The subendocardial tissue appeared normal;
therefore, highly compatible with acute myocarditis. The
patient was discharged home seven days after admission
on long acting Nifedipine and anti-inflammatory therapy.

CASE REPORT
A 24-year-old male consulted our emergency room complaining of 24 h of typical, intense on-and-off chest-pain.
He had no previous medical history and no risk factors
for coronary disease. There was no history suggesting a
recent virus infection or drug use. During a chest pain
episode in the emergency room, the ECG showed STsegment elevation in the inferior leads (Figure 1). Troponin was positive on admission. An urgent coronary
angiogram was performed showing angiographically
normal coronary arteries (Figure 2), and the ECG normalized spontaneously. On the coronary care unit, 8-10
h after cardiac catheterization, the patient experienced
a new episode of chest-pain with recurrence of inferior
ST-segment elevation. A treatment with intravenous nitroglycerin was started which led to resolution of chestpain and ST-segment normalization. Two-dimensional
Doppler echocardiography showed a very mild inferolateral hypokinesis with preserved left ventricular ejection
fraction. Of note, the creatine kinase and the Troponin-I
peaked at 1600 IU/L (normal value < 150 IU/L) and
51.8 micrograms/mL (normal value < 0.02 micrograms/
mL) respectively, within 24 h. In order to characterize

WCCR|www.wjgnet.com

DISCUSSION
Acute myocarditis triggering coronary vasospasm is a rare
association. Especially myocarditis caused by Parvovirus
B19, which affects endothelial cells, has been associated
with coronary vasospasm[2]. While coronary vascular
smooth muscle cell dysfunction leading to Prinzmetal angina is an important differential diagnosis as well as coronary spasm on atherosclerotic coronary disease, myocarditis is an important but probably less frequent diagnosis to
consider. The present report highlights the role of CMR
imaging to identify acute myocarditis as the underlying
cause. The epicardial distribution of edema and necrosis is
a hallmark of myocarditis, as opposed to ischemic injury
caused by epicardial coronary artery disease which necessarily leads to injury including the subendocardium[3-6].
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Figure 3 Cardiovascular magnetic resonance. Upper panel: Still frames of cine movies a t end-diastole (A) and end-systole (B) showing mild infero-lateral hypokinesis (arrows); C: T2-STIR image showing myocardial edema in the lateral and inferior lateral epicardial wall (arrows); D: Gadolinium-enhanced image showing late
enhancement predominately in the epicardial lateral and infero-lateral wall (arrows), highly compatible with acute myocarditis.

Experiences and lessons

Myocarditis and epicardial coronary artery disease imply
differences in medical treatment, therefore CMR enables
the non-invasive assessment of changes in myocardial tissue composition (myocardial edema, hyperemia, and necrosis) and thus allowed for establishing the diagnosis of
acute myocarditis[3-6].

Although an uncommon association, it is important to recognize it, particularly
for the management of those patients presenting with typical chest pain and
electrocardiographic ST-segment elevation and therefore mimicking myocardial
infarction.

Peer review

The authors present a case that reports an uncommon association of an acute
myocarditis triggering coronary spasm and presenting as ST-elevation myocardial infarction. The manuscript is clearly written, well organized, comprehensive,
appropriate referenced and concise in its content.

COMMENTS
COMMENTS
Case characteristics

A healthy young man presenting with typical chest pain and an electrocardiogram showing inferior wall ST-elevation.
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Core tip: In this case report, we discussed a patient
who had a rare disease called spontaneous coronary
artery dissection simultaneously in two different
coronary arteries causing acute myocardial infarction.
The presence of muscular bridge and spontaneous
coronary artery dissection together at the same site
of the left anterior descending artery was another
interesting point which made us report this case.
Original sources: Aksakal A, Arslan U, Yaman M, Urumdaş M,
Ateş AH. Spontaneous coronary artery dissection as a cause of
myocardial infarction. World J Cardiol 2014; 6(12): 1290-1292
Available from: URL: http://www.wjgnet.com/1949-8462/full/
v6/i12/1290.htm DOI: http://dx.doi.org/10.4330/wjc.v6.i12.1290

Abstract
Spontaneous coronary artery dissection (SCAD) is a
rare disease that is usually seen in young women in
left descending coronary artery and result in events like
sudden cardiac death and acute myocardial infarction.
A 70-year-old man was admitted to the emergency
department with chest pain which started 1 h ago
during a relative’s funeral. The initial electrocardiography
demonstrated 2 mm ST-segment depression in leads
V1-V3 and the patient underwent emergent coronary
angiography. SCAD simultaneously in two different
coronary arteries [left anterior descending (LAD) artery
and left circumflex (LCx)] artery was detected and
SCAD in LCx artery was causing total occlusion which
resulted in acute myocardial infarction. Successful
stenting was performed thereafter for both lesions. In
addition to the existence of SCAD simultaneously in two
different coronary arteries, the presence of muscular
bridge and SCAD together at the same site of the LAD
artery was another interesting point which made us
report this case.

INTRODUCTION
Spontaneous coronary artery dissection (SCAD) is a rare
cause of acute coronary events or sudden cardiac death.
It typically affects young healthy women, particularly in the
peripartum period[1]. SCAD has been reported in patients
with collagen disease, cocaine abuse, severe hypertension
and severe psychological stress[2]. Herein, we reported a
case of simultaneous dissection of two coronary arteries,
one of which caused acute myocardial infarction.

CASE REPORT
A 70-year-old man was admitted to the emergency
department with chest pain which started 1 h ago during
a relative’s funeral. The patient had abandoned smoking
10 years ago and had no history of any cardiac disease.
Physical examination was unremarkable and the heart rate
of 60 beats/min and the blood pressure of 90/60 mmHg

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Electrocardiogram showing ST depression in leads V1-V3.

in the emergency unit. The initial electrocardiography
demonstrated 2 mm ST-segment depression in leads V1-V3
(Figure 1). Bedside transthoracic echocardiography showed
posterior hypokinesis with a left ventricle ejection fraction
of 50%. After patient’s transfer to coronary angiography
laboratory, antiplatelet drugs, i.e., 300 mg aspirin and 600 mg
clopidogrel were administered. The patient underwent
coronary angiography in which left circumflex artery
(LCx) was totally occluded (Figure 2A) and left anterior
descending artery (LAD) had a mid-segment dissection
where a muscular bridge was located (Figure 2B). The
LCx total occlusion was crossed with a floppy guidewire
and then pre-dilated with balloon angioplasty. Then it was
observed that LCx lesion had also dissection (Figure 2C).
After careful evaluation of the previous angiographic views,
the proximal segment of the LCx artery just proximal to
the total occlusion had also dissection (Figure 2A), so it was
thought that SCAD in LCx artery caused acute myocardial
infarction. TIMI-3 blood flow was succeeded after stent
implantation (3.0 mm × 28 mm everolimus eluting Xience
Pro® coronary stent) with a good angiographic result
(Figure 2D). However, the patient’s chest pain increased
and blood pressure decreased. Left coronary angiogram
at anteroposterior projection with cranial angulation
revealed LAD mid-segment was sub-totally occluded
(Figure 2E). This lesion where a muscular bridge and
coronary dissection were found together, was thought
to be aggravated after intracoronary nitrate infusion.
Then it was successfully stented with a 3.0 mm × 38 mm
everolimus eluting coronary stent (Xience Pro®). TIMI-3
antegrade flow of LAD distal to the muscular bridge
segment without any evidence of dissection was provided
(Figure 2F). His hospital course was uneventful and he
was discharged with medical treatment including aspirin,
clopidogrel, metoprolol and atorvastatin. The patient was
asymptomatic at 1-year clinical visit.

C

D

E

F

DISCUSSION
Figure 2 Coronary angiographic views of the patient. The arrows indicate
left circumflex (LCx) total occlusion and proximal dissection in (A), coronary
dissection in left anterior descending (LAD) (B), simultaneous coronary
dissection in LAD and LCx arteries in (C) and subtotal occlusion and dissection
at the site of muscular bridge in LAD in (E). Figure (D) and (F) show LCx and
LAD arteries after successful stent implantation.

Primary SCAD is a rare cause of acute myocardial infarction
and is with a high mortality rate of about 50%[3]. The
incidence of spontaneous coronary artery dissection for the
public with AMI is estimated to be less than 1%[4]. Due to
the increased shear stress and proximities with the chest, it is

WCCR|www.wjgnet.com

1511

February 8, 2015|Second Edition|

Aksakal A et al . Spontaneous coronary artery dissection
mid-segment dissection where a muscular bridge was located. After careful
evaluation of the angiographic views, the proximal segment of the LCx artery
just proximal to the total occlusion had also dissection.

probable that dissection is widely found in the LAD. The
spectrum of clinical presentation can range from unstable
angina and myocardial infarction to sudden death. Early
diagnosis and an aggressive treatment could improve the
prognosis of patient with SCAD[5,6]. Unfortunately there
is no good definition of the optimal management of
SCAD. The decision depends on the clinical presentation,
hemodynamic condition, extent of the dissection, and
number of vessels included[7,8].
In our case, it was interesting that two coronary arteries had dissection at the same time. Despite the fact that
the cause of LCx dissection might be balloon angioplasty
of the total occlusion, we thought that spontaneous dissection was the cause of myocardial infarction because
it was present just proximal to the total occlusion in LCx
artery before the guidewire passage. An interesting point
of this case was simultaneous dissection of the LAD and
LCx arteries because multi-vessel SCAD is a rare situation discussed in few case reports[9,10] and of them majority occurred in the peripartum period[9]. In our case, the
cause of the SCAD of both arteries might be the emotional stress that the patient came across.
In this case, the severity of LAD lesion was aggravated after intracoronary nitrate infusion during LCx artery
stenting because the nitrates are known to increase the
severity of lesions where muscular bridge is located. Another interesting point was the presence of the SCAD at
the site of LAD where the muscular bridge was located.
Whether the presence of muscular bridge facilitated the
development of SCAD is not known but to our knowledge, the co-existence of these two different entities has
not been published in the literature till now, so we cannot
speculate such a cause-effect relationship.
In conclusion, we reported a rare case of SCAD simultaneously in two different coronary arteries causing acute
myocardial infarction. The presence of muscular bridge
and SCAD together at the same site of the LAD was another interesting point which made us report this case.

Treatment

Stent implantation was performed to both lesions.

Related reports

It was rare in the literature that two coronary arteries had dissection at the
same time. The presence of muscular bridge and spontaneous coronary artery
dissection (SCAD) together at the same site of the LAD was another interesting
point which has never been reported till now.

Experiences and lessons

Despite the rarity of SCAD, it may be the cause of acute coronary syndrome
and cases should be evaluated separately to find the optimum treatment strategy.

Peer review

The authors have performed a good study, the manuscript is interesting.
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Coronary artery bypass graft surgery in a patient with
ureterosigmoidostomy
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we performed transrectal catheterization for Urine flow
follow-up. Urine flow follow-up is essential after the
open-heart surgery and it can be measured in different
ways, as in our case.
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Core tip: With this case, we had experience that we
can monitor urine output in different ways rather than
urethral catheterization such as catheterization in a
transrectal way that we had to do in a patient who had
ureterosigmoidostomy.

Abstract

Original sources: Haberal I, Ozsoy D, Sipahi E, Mert M. Coronary artery bypass graft surgery in a patient with ureterosigmoidostomy. World J Clin Cases 2014; 2(9): 466-468 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i9/466.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i9.466

A 75-year-old male patient had stable angina pectoris.
After coronary angiography we decided to perform a
coronary artery bypass graft surgery. Twenty years ago
the patient underwent radical cystectomy and bilateral ureterosigmoidostomy because of bladder cancer.
After that, his micturition was via the rectum. We did
not experience that before. As is known, monitoring
of urine output is very important after cardiac surgery.
The patient was consulted with an urologist for how to
monitor urine output in him. Transrectal catheterization
was recommended for our follow-up, but before the
catheterization bowel cleansing is necessary. Four-vessel on-pump coronary artery bypass graft surgery was
performed without any problem. Peroperative urine volume and arterial blood gas results were normal. Urine
output is a sensitive variable reflecting the patient’s
effective blood volume and tissue perfusion. Urinary
catheterization is a standard for all cardiac surgeries,
and it allows the patients’ urine to drain freely from
the bladder for collection. Monitoring of urine output
in patients with ureterosigmoidostomy is impossible by
standard urinary catheterization method. In this case

WCCR|www.wjgnet.com

INTRODUCTION
Urine output is a sensitive variable reflecting the patient’
s effective blood volume and tissue perfusion[1]. Urinary
catheterization is a standard for all cardiac surgeries, and
it allows the patients’ urine to drain freely from the bladder for collection. Monitoring of urine output in patients
with ureterosigmoidostomy is impossible by standard urinary catheterization method. We could not find any such
case report in the literature. Hence we decided to write
this case report to explain how we can monitor urine output and which complications may occur after coronary
artery bypass graft surgery operation in patients with ureterosigmoidostomy.
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of 24-48 h to monitor hourly urine flow. Catheterization
is difficult in some patients such as those with prostatic
hypertrophy. In some cases, consideration should be
given to use of a trocar–introduced suprapubic catheter
in adults, rather than a urethral catheter. Our patient was
operated 20 years ago because of bladder cancer. Today,
orthotopic urinary diversion is an essential component of
the surgical procedure after cystectomy. Replacement with
an orthotopic ileal neobladder should be the first choice if
external urethral sphincter sparing surgery is possible, offering good long-term function, quality of life and patient’
s acceptance with few complications[2,3]. However in our
case, radical cystectomy and bilateral ureterosigmoidostomy were performed because of bladder cancer. Patients
undergoing this procedure must be closely monitored for
the development of hyperchloremic acidosis. This will occur in the majority of instances, and it is wise to initiate a
bicarbonate replacement program at the outset[4]. After the
coronary artery bypass graft surgery, apparent acidosis did
not occur at the postoperative arterial blood gas followup, and this may be because ureterosigmoidostomy was
performed 20 years ago. Obviously, all of such patients
have exposure of the urinary tract to fecal flora. Most
authors would advocate chronic antibacterial agent administration in all patients[5]. Third generation cephalosporins
were used in our case to prevent possible urosepsis during
the catheterization. Because of the definite concern for
the occurrence of rectal cancer some 5 to 50 years (average
21 years) after ureterosigmoidostomy[6], it is suggested that
patients with long-term ureterosigmoidostomy be subjected to annual colonic investigation. His urologist confirmed that he was fully cured after radical cystectomy and
bilateral ureterosigmoidostomy. At colonoscopic investigations we could not determine any pathological results. In
this case, paying particular attention to a few details both
preoperatively and postoperatively, coronary artery bypass
graft surgery was performed without any problem.
In conclusion, urine flow follow-up is essential after
the open-heart surgery and it can be measured in different ways, as in our case.

CASE REPORT
A 75-year-old male patient had stable angina pectoris. After coronary angiography we decided to perform a coronary artery bypass graft surgery. Preoperative laboratory
tests were normal. Twenty years ago the patient underwent radical cystectomy and bilateral ureterosigmoidostomy because of bladder cancer (Figure 1). His urologist
confirmed that, he was fully cured after this surgery.
After that, his micturition was via the rectum. We did not
experience that before. As is known, monitoring of urine
output is very important after cardiac surgery. The patient
was consulted with an urologist for how to monitor urine
output in him. Transrectal catheterization was recommended for our follow-up, but before the catheterization
bowel cleansing is necessary. After this recommendation
we performed a high enema the night before the operation. A 24F urinary catheter was applied in a transrectal
way as much as possible to the distal end. A 24F Foley
urethral catheter with a 30 cc balloon was inflated to 50
cc in order to minimize the chance that the catheter will
be pulled down through the sigmoid colon and then we
could monitor urine output by this method perfectly.
Four-vessel on-pump coronary artery bypass graft surgery was performed without any problem. Peroperative
urine volume and arterial blood gas results were normal.
The patient had respiratory problems postoperatively but
hemodynamic parameters were normal. Third generation
cephalosporins were used to prevent possible urosepsis
during the catheterization. During the catheterization the
patient was not fed via the enteral route. Urine flow was
followed for three days until hemodynamic stability was
achieved. The catheter was removed three days after the
operation and the patient was transferred from intensive
care unit to the ward four days after the operation. The
patient was discharged from hospital nine days after the
surgery without any problem.

DISCUSSION
Monitoring of urine output could improve the clinical
management of cardiac patients and enable clinicians to
early recognition of volume status, cardiac output and
kidney injury. A urinary catheter is inserted preoperatively
in the operation room and kept in place for a minimum
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Figure 1 Bilateral ureterosigmoidostomy revealed by an
abdominal computed tomographic scan.
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with dispnea and angina.

Clinical diagnosis

Authors describe the case of a patient undergoing CABG who had undergone
radical cystectomy with ureterosigmoidostomy. Monitoring urine output is
important in these patients, which was performed using a Foley catherther in
the colon after bowel cleaning in this case. It is an unusual interesting clinical
dilemma with good discussion.

Scar to inspection over suprapubic area.

Differential diagnosis

Aortic dissection, pericarditis, and pneumothorax.

Laboratory diagnosis

Hematologic and metabolic panels were normal.

Imaging diagnosis
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INTRODUCTION
Left ventricular (LV) pseudoaneurysm is a lethal condition, but the diagnosis and differentiation from LV true
aneurysm is challenging as the clinical presentation of LV
pseudoaneurysm is non-specific. We describe a 75-yearold patient who presented with symptoms and signs of
myocardial infarction and was diagnosed to have LV
pseudoaneurysm.

Abstract
Left ventricular (LV) pseudoaneurysm is a rare complication that is reported in less than 0.1% of all patients
with myocardial infarction. It is the result of cardiac
rupture contained by the pericardium and is characterized by the absence of myocardial tissue in its wall unlike true aneurysm which involves full thickness of the
cardiac wall. The clinical presentation of these patients
is nonspecific, making the diagnosis challenging. Transthoracic echocardiogram and cardiac magnetic resonance imaging are the noninvasive modalities whereas
coronary arteriography and left ventriculography are invasive modalities used for the diagnosis. As this condition is lethal, prompt diagnosis and timely management
is vital.

CASE REPORT
A 75-year-old african american female with hypertension,
diabetes, hyperlipidemia, peripheral vascular disease, gout,
status post coronary artery bypass graft and aortic valve
replacement with bio-prosthetic valve performed a year
ago, presented to the emergency department two weeks
after mitral and tricuspid valve repair surgery, with shortness of breath, cough and chest pain for 2-3 d.
Her medications included aspirin, hydrochlorthiazide,
irbesartan, simvastatin, verapamil and metformin. Vital
signs on presentation were heart rate 74/min, blood pressure 127/56 mmHg, respiratory rate 16/min, temperature
of 97.4 F and oxygen saturation of 98% on room air. On
physical examination, patient had normal S1 and S2, grade

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Chest pain; Myocardial infarction; Transthoracic echocardiogram; Left ventricular aneurysm; Left
ventricular pseudoaneurysm
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Figure 1 Electrocardiogram shows 1.5 to 2 mm ST
elevation in Ⅰ, aVL, 1 to 2 mm ST depression in Ⅱ ,
aVF, V1 to V4, and R/S ratio > 1 in V1 and V2.

Ⅱ

showed right sided consolidation and pleural effusion and a
convex out pouching along the left heart border (Figure 2).
The patient was started on nitroglycerin drip but
continued to have chest pain. Transthoracic echocardiogram (TTE) showed dyskinesis and marked thinning
of mid and basal anterior-lateral segments consistent
with infarction in the distribution of the left circumflex
artery. It also showed a ruptured ventricular wall with a
large pericardial effusion adjacent to the dyskinetic segment. On doppler, a bidirectional shunt across the lateral
left ventricle is seen, indicative of LV aneurysm (Figure
3). The width of the neck is 5.8 mm and the maximal
internal diameter of the aneurysmal sac is 48 mm with
the neck to sac ratio of less than 0.5 (about 0.12) which
is strongly suggestive of pseudoaneurysm. Coronary angiograpy showed left anterior descending artery free of
angiographic disease, left circumflex with 90% disease
ostially and proximally. The right coronary artery (RCA)
was 100% occluded ostially. Saphenous vein graft to RCA
was patent with normal flow. Saphenous vein graft to the
first obtuse marginal (OM1) with a jump graft to second
obtuse marginal (OM2) were patent but there was distal
disease in both the OM1 and OM2 up to 80%.
Subsequently, transesophageal echocardiogram (TEE)
and cardiac magnetic resonance imaging (MRI) were
done and the diagnosis of LV pseudoaneurysm was confirmed (Figures 4 and 5). Intra-operatively, the patient
was found to have a LV lateral pseudoaneurysm with approximately 1.5 cm diameter free wall perforation; the LV
pseudoaneurysm contained a thrombus and was communicating with the LV cavity. The LV pseudoaneurysm
was repaired with a bovine pericardial patch. She was discharged to a rehabilitation center on post-operative day 7.
Four weeks post operatively, she was discharged from the
rehabilitation center and was performing very well.

Erect

Figure 2 Chest X-ray: Convexity on the lateral wall of the cardiac silhouette (white arrow).

Figure 3 Transthoracic echocardiogram: Apical modified 4/5 chamber
view showing bidirectional shunt through the left ventricular wall (white
arrow).

2/6 systolic murmur heard over the aortic area, no gallops, no rub, and no jugular venous distension. There were
diminished breath sounds in the mid and lower right lung
fields and crackles over the left lower lung field. Trace bilateral lower extremity edema was present. Her white blood
cell count: 13.50 k/μL, hemoglobin: 10.2 g/dL, hematocrit: 31.2%, platelets: 334 k/μL, creatinine: 0.74 mg/dL,
troponin: 4.00 ng/mL, total creatinine phosphokinase: 75
U/L, creatinine kinase myocardial band: 10.4 ng/dU. An
electrocardiogram showed 1.5 to 2 mm ST elevation inⅠ,
aVL, 1 to 2 mm ST depression in Ⅱ, aVF, V1 to V4, and
R/S ratio > 1 in V1 and V2 (Figure 1). A chest radiograph
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DISCUSSION
LV pseudoaneurysm also referred to as contained LV
wall rupture is a rare complication that is reported in
less than 0.1% of all myocardial infarction patients. It is
catastrophic causing death in 48% of patients without
surgical intervention[1]. LV pseudoaneurysm is a result of
cardiac rupture contained by the pericardium and is characterized by the absence of myocardial tissue in its wall

1517

February 8, 2015|Second Edition|

Alapati L et al . Left ventricular pseudoaneurysm: Case report

reflecting ischemia or infarction. A convexity or a mass
adjacent to the cardiac silhouette can be present on the
chest radiograph in more than half of the cases (Figure
2). None of these findings are specific for LV pseudoaneurysm which brings the focus to the cardiac imaging
modalities.
It can be challenging to diagnose LV pseudoaneurysm with the ambiguity in its clinical presentation and
the nonspecific physical findings. However, prompt diagnosis is essential as LV pseudoaneurysm is associated
with a cardiac rupture risk of 30%-45%[4]. Therefore,
cardiac imaging plays a very significant role in the diagnosis of LV pseudoaneurysm. Currently, various cardiac
imaging modalities are available for diagnosis of LV
pseudoaneurysm.
TTE has increased the number of diagnosed LV
pseudoaneurysm cases. Being a noninvasive technique,
TTE is routinely used for initial assessment in suspected
patients as it helps in diagnosing LV pseudoaneurysm
and also in determining the infarction. A ratio of < 0.5
between the width of the neck and the maximal internal
diameter of the aneurysmal sac[5] or the presence of bidirectional turbulent flow through the neck by color and
pulsed Doppler study[6], are suggestive of a LV pseudoaneurysm. TEE further assists in improving the accuracy
of diagnosing LV pseudoaneurysm because in TTE there
can be field of view limitation for visualization of the LV
inferior wall.
Cardiac MRI is a non-invasive modality that enables
the diagnosis of LV pseudoaneurysm. It is useful in
identification of the pericardium, detection of thrombi,
and in distinguishing between necrotic and normal myocardium. It provides morphological definition of a LV
pseudoaneurysm location, extension and relation to adjacent structures. Delayed enhancement enables accurate
assessment of the location and extent of the infarcted
area and of viable myocardium, all of which are essential
to determine optimal management. Cardiac MRI being a
non invasive modality without risk of radiation exposure,
has an enormous value in differentiating between LV
aneurysms and LV pseudoaneurysms, with the ability to
obtain cross sectional views in any plane. Cardiac MRI
has a sensitivity of 100% and a specificity of 83%[7].
Cardiac computed tomography is another non invasive imaging modality used for acquiring the threedimensional anatomical and functional information on
the myocardium and pericardium[8]. However, the limited
temporal resolution, the usage of iodinated contrast and
exposure of the patient to ionizing radiation, makes it
less favorable.
Left ventriculography demonstrates the narrow neck
connecting the ventricle to the cavity in which contrast
liquid remains for several beats following the injection.
Though left ventriculography is considered the gold standard modality with a diagnostic accuracy of about 85%[9],
it is seldom used because of the concern for thrombus
dislodgement.
Once the diagnosis is confirmed, urgent surgical in-

Figure 4 Transesophageal echocardiogram: 2 chamber view confirming
the to and fro flow between left ventricle and the pseudo aneurysm (white
arrow).

LV
PA

Figure 5 Cardiac magnetic resonance imaging: 4 chamber view showing
the connection between the left ventricular cavity and the left ventricular
pseudo aneurysm (white arrow). LV: Left ventricular; PA: Pseudoaneurysm.

unlike true aneurysm which involves the full thickness of
the cardiac wall.
Frances et al[2] in 1998 reviewed data from 290 patients
and reported the most common etiology of LV pseudoaneurysm to be myocardial infarction followed by cardiac
surgery. The risk factors for the LV pseudoaneurysms
are older age, female sex, hypertension and inferior and
lateral wall myocardial infarction. The common location
for LV pseudoaneurysm is postero-inferior followed by
postero-lateral and anterior, in contrast to true LV aneurysm which is more commonly located in the anterior
and apical walls[2]. The patients with LV pseudoaneurysm
usually present within 2 mo of a myocardial infarction[3].
The clinical presentation of patients with LV pseudoaneurysm is not specific and can mimic myocardial
infarction or heart failure. Patients could be asymptomatic (12%) or could have persistent or recurrent chest
pain (30%), shortness of breath (25%) or non-specific
symptoms like dizziness or altered mental status, and 3%
of the patients could have sudden death as a presenting
symptom[4].
The physical examination is nonspecific with soft
heart sounds, pericardial friction rub and a new systolic
murmur. Electrocardiogram changes in most cases include sinus bradycardia, junctional rhythm and changes

WCCR|www.wjgnet.com

1518

February 8, 2015|Second Edition|

Alapati L et al . Left ventricular pseudoaneurysm: Case report

Peer review

tervention is necessary in acute LV pseudoaneurysm[10]
as the risk of rupture outweighs the risk of surgery.
Small retrospective studies have shown that patients
with incidental finding of chronic small LV pseudoaneurysm less than 3 cm in size[10] and patients with increased
surgical risk[11] can be managed conservatively. But until
large studies confirm the favorable outcomes of medical
management over surgical intervention, the preferred approach would remain surgical management.
In conclusion, since it is challenging to diagnose LV
pseudoaneurysm because of the ambiguity in its presentation, diagnosis in a timely manner is crucial. High
clinical suspicion and early utilization of the non-invasive
modalities for detection of LV pseudoaneurysm are essential to improve the outcome in these patients.

LV pseudoaneurysms are a rare finding mainly in patients after myocardial infarction; difficult to diagnose and are associated with a high mortality. The case
report demonstrates very nicely the main diagnostic findings in this setting.
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INTRODUCTION
This case report presents the angiographic findings of a
rare occurrence of multiple coronary arteriovenous (AV)
fistulae associated with giant coronary artery aneurysms
and steal syndrome in the settings of haemodynamic
stress.

Abstract

CASE REPORT

Giant coronary artery aneurysms and coronary artery
fistulae are uncommon pathologies. We present the
case of an elderly woman who was referred to cardiology for investigation of possible ischaemic heart disease
prior to orthopaedic surgery. The patient had developed
chest pain in the setting of a septic total knee replacement associated with changes on electrocardiography.
Coronary angiography revealed multiple coronary arteriovenous fistulae associated with giant coronary artery
aneurysm causing steal syndrome in the setting of haemodynamic stress.

A 76-year-old lady was referred to cardiology for investigation of ischaemic heart disease (IHD) prior to orthopaedic surgery.
The patient was undergoing staged revision of a septic total knee replacement. After the first revision surgery,
she experienced ischaemic chest pain. She had a history
of chronic rate-controlled atrial fibrillation but no history
of IHD. Her cardiovascular risk factors include hypertension, type 2 diabetes mellitus, age and post-menopausal
status. There was no associated troponin rise however the
electrocardiography revealed anterior T-wave inversion
(Figure 1). Transthoracic echocardiography demonstrated
mild tricuspid regurgitation, mild pulmonary hypertension, normal left ventricular function, and mild to moderately dilated right ventricle.
A coronary angiogram was performed via transradial
approach. The study revealed two fistulae arising from
distal left main coronary artery and proximal left anterior
descending artery supplying a large aneurysm (Figure 2).
The aneurysm, measuring 2.4 cm × 1.6 cm, drained into
the pulmonary artery (PA) through multiple AV fistulae.
The remainder of the coronary vasculature did not reveal

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Coronary angiography; Coronary disease;
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Core tip: This case report presents the angiographic
findings of a rare occurrence of multiple coronary arteriovenous fistulae associated with giant coronary artery
aneurysm and steal syndrome in the setting of haemodynamic stress.
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Figure 1 The patient’s electrocardiography, demonstrating new anterior T wave inversion.
Figure 2 Coronary angiogram images demonstrating
two fistulae arising from distal left main coronary artery
and proximal left anterior descending artery supplying
a large aneurysm. The aneurysm drains into the pulmonary
artery through the arteriovenous fistulae.

any significant pathology.
In this case, the coronary artery aneurysm with associated fistulae was not deemed amenable to transcatheter
closure/coiling given the size and multiple openings.
Surgical repair was considered appropriate because of
the risks of aneurysm rupture, endocarditis, thrombosis/
embolism or heart failure[1,2]. However the risk of significant periprocedural myocardial ischaemia secondary to
upcoming orthopaedic procedure was small relative to
the risk of undergoing cardiac surgery particularly in the
context of underlying sepsis. The definitive management
was therefore delayed until the patient’s full recovery
from sepsis and surgery.

coronary angiography, most commonly in the right coronary artery[3,4]. Males are more commonly affected than
females[4]. The most common cause of coronary artery aneurysm in adults is atherosclerosis. As such, the same risk
factors that predispose patients to atherosclerotic disease
are also risk factors for coronary artery aneurysm formation[3,4]. Other disease processes that damage the coronary
arteries can also predispose to aneurysm formation; these
include arteritis (infectious or inflammatory), syphilis, connective tissue diseases, Kawasaki’s disease and metastatic
malignancy. In addition, traumatic insult to the vessels, as
in trauma, coronary angiography/intervention and aortic
dissection, are implicated. Congenital malformations also
increase the risk of developing coronary artery aneurysm[3].
Coronary artery fistulae are rare, with an observed
prevalence of less than one percent of patients on coronary angiography[3-7]. Again, the right coronary artery
is more commonly affected than the left coronary ves-

DISCUSSION
Coronary artery aneurysms are fairly uncommon, being
found in less than five percent of patients undergoing
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sels[5,7]. The fistulae drain into the right cardiac chambers
more commonly than the left, with the most common
drainage sites being the right ventricle, right atrium or
PA, and less frequently the coronary sinus, left atrium,
left ventricle or superior vena cava[5,7].
Coronary artery fistulae may be either congenital or
acquired[1,5-8]. Congenital fistulae may occur as an isolated
anomaly or in conjunction with other congenital heart
anomalies/malformations[7]. Causes of acquired coronary
fistulae include disease processes that damage the vessels,
such as infection, inflammation and malignancy[7,8]. In
addition, trauma to the vessels, whether iatrogenic (as in
cardiothoracic surgery and interventional procedures) or
non-iatrogenic, may lead to fistula formation[6-8].
Coronary artery aneurysm with associated fistula
(CAAAF), being a combination of two uncommon pathologies, is extremely rare. As of 2005, only 50 cases had
been reported[1,4]. Little information is available about the
aetiology of CAAAF but it has been observed that “most
of the aneurysms were observed at the termination site
of the fistulae”[4].
Risks associated with CAAAF include aneurysm
rupture, endocarditis, thrombosis/embolism, myocardial
ischaemia and heart failure[1,2]. Transcatheter, surgical or
conservative management may be considered depending
on the size, location and clinical context for the individual
patient[1,2].

atrial fibrillation and ischaemic chest pain.

Related reports

Coronary angiogram images and electrocardiography are provided in the case
report.

Term explanation

Coronary artery aneurysm refers to an abnormal dilatation of a coronary artery
segment, relative to adjacent segments or other coronary arteries. Coronary
artery (vascular) fistula refers to an abnormal connection between a coronary
artery and another vessel or cardiac chamber.

Experiences and lessons

Coronary artery fistulae may only become symptomatic in the context of haemodynamic stress.

Peer review

The authors present a rare case report of multiple coronary AV fistulae with giant coronary artery aneurysms and steal syndrome. The manuscript is clearly
written and well organized.
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pain with exertion could not be assessed given the patient’s mobility was significantly limited by her orthopaedic condition.
Serial troponin levels were negative.

Imaging diagnosis

8

Coronary angiography demonstrated multiple arteriovenous (AV) left main and
left anterior descending coronary artery fistulae associated with giant aneurysm.

Treatment

The patient was medically managed for her hypertension, diabetes mellitus,
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INTRODUCTION
Abstract

Cardiac rupture as a pathophysiological entity was first
described by Harvey[1] in 1647. It is a complication of
acute acute myocardial infarction (AMI) with an overall
incidence of 6.2%[2,3]. It represents the second cause of
death after cardiogenic shock, and accounts for as much
as 15% of in-hospital mortality[4-6]. Rupture may involve
any cardiac structure, i.e., atria, ventricles, interatrial or
interventricular septum, papillary muscles or chordae
tendineae, or one of the heart valves. Left ventricular wall
rupture (LVWR) occurs up to 10 times more frequently
than septal rupture, affecting up to 11% of patients after
AMI and is almost invariably fatal, with death occurring
within minutes after the development of chest pain[6]. In
contrast, subacute LVWR and containment by false aneu-

Left ventricular wall rupture (LVWR) comprises a complication of acute myocardial infarction (AMI). Acute
LVWR is a fatal condition, unless the formation of a
pseudoaneurysm occurs. Several risk factors have been
described, predisposing to LVWR. High index of suspicion and imaging techniques, namely echocardiography and computed tomography, are the cornerstones
of timely diagnosis of the condition. As LVWR usually
leads to death, emergency surgery is the treatment of
choice, resulting in significant reduction in mortality and
providing favorable short-term outcomes and adequate
prognosis during late follow-up. Herein, we present two
patients who were diagnosed with LVWR following AMI,
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Figure 1 Echocardiography: Parasternal short axis and 2-Chamber view of the left ventricle posterior wall pseudoaneurysm (A and B, arrows). LA: Left
atrium; LV: Left ventricle.
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Figure 2 Cardiac computed tomographic angiography (A) and volume rendering (B): Left ventricle posterior wall pseudoaneurysm. PS: Pseudoaneurysm;
AG: Aortic graft.

rysm formation of the pericardial layers may lead to patient’s survival for hours or even days, but rarely weeks[7-9].

its. Based on the echocardiographic diagnosis the patient
was admitted to our hospital for further investigation
and treatment. The patient’s admission 12-lead surface
electrocardiogram (ECG) showed ischemic changes in
the inferior leads (Ⅱ, Ⅲ, aVF). Cardiac computed tomographic angiography (Figure 2A) and volume rendering
technique (Figure 2B) confirmed the presence of a pseudoaneurysm, with 50 mm × 50 mm dimensions, at the
posterior wall of the left ventricle. The patient was referred to Surgery and a surgical repair of the defect with
application of a Dacron patch with continuous suture
was performed. Repeat echocardiography demonstrated
a well-placed patch at the site of the rupture, enforcing
the walls of the pseudoaneurysm. The patient had an
uneventful postoperative recovery and was discharged on
day 6 with explicit instructions and medication.

CASE REPORT
Case 1
A 62-year-old man was referred for echocardiographic
evaluation. Two weeks ago, he had been admitted to
another hospital for a non-ST segment elevation myocardial infarction for which he had undergone coronary
arteriography. Coronary angiography revealed a 60% occlusion of the left anterior descending artery (LAD), a
totally occluded right coronary artery (RCA), and a totally
occluded left internal mammary artery (LIMA) graft to
the LAD. The patient’s history included coronary artery
bypass grafting operation, with a LIMA graft to the
LAD, and an ascending aorta replacement with an aortic
graft (Hemashield straight tube, Boston Scientific) due
to aneurysm, twelve years earlier. Moreover, nine years
ago, he had undergone percutaneous coronary angioplasty and had received a drug-eluting stent to the RCA.
Echocardiography revealed rupture of the left ventricular
posterior wall which was contained by pericardium, thus
forming a sizeable pseudoaneurysm (Figure 1). There was
no significant pericardial effusion and the overall systolic
function of both ventricles was found within normal lim-

WCCR|www.wjgnet.com

Case 2
An 86-year-old man presented with exertional dyspnea
of five months duration. He had a history consistent
with chronic atrial fibrillation under acenocoumarol and
atenolol, and dyslipidemia under simvastatin. He had
no history of documented coronary artery disease the
12-lead ECG showed Q waves in leads Ⅲ and aVF. He
was hemodynamically stable with normal vital signs. The
echocardiographic study demonstrated a pseudoaneu-
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Figure 3 Echocardiography: Modified 4- and 3-Chamber view of the left ventricle lateral wall pseudoaneurysm (A and B, arrows). RV: Right ventricle; LA:
Left atrium; AO: Ascending aorta; LV: Left ventricle.
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Figure 4 Cardiac computed tomographic angiography and volume rendering: Left ventricle lateral wall pseudoaneurysm (A and B). PS: Pseudoaneurysm.

rysm at the akinetic basal inferior lateral wall of the left
ventricle, close to the base of the anterolateral papillary
muscle (Figure 3). The overall function of the left ventricle was preserved. Cardiac computed tomographic angiography and volume rendering technique revealed significant atherosclerosis and coronary arteries narrowing. The
echocardiographic findings were confirmed; a circular
opacified 19 mm × 16 mm protrusion originating from
the lateral wall of the left ventricle was observed (Figure
4). The patient’s clinical condition and echocardiographic
findings remained stable over his 3 years follow-up.

diabetes mellitus do not seem to modify the incidence
of LVWR[16], and contrary to a previous report[17], steroid use and late thrombolysis do not appear to increase
the risk of LVWR[18,19]. Concerning thrombolysis, three
mechanisms have been proposed as been responsible for
occurrence of LVWR: hemorrhage to the ischemic zone
resulting in loss of muscular tissue strength[20,21], increased
collagen degradation and synthesis restrain by thrombolytic agents[22], lymphocytic migration to the infarct
zone initiating absorption of collagen and proteolysis[21].
Depending on the time of its occurrence, LVWR may be
classified as early, when it develops within the first 48 h
post-AMI, or late, when it occurs beyond 48 h post-AMI.
The early form represents 40%-50% of cases[23], however
it is generally accepted that the true proportion is likely to
be higher when including patients who die suddenly from
LVWR before reaching hospital[24].

DISCUSSION
Time of occurrence and factors related to LVWR in AMI
The traditional risk factors for LVWR include older age
(> 60 years), female sex, first lateral or anterior wall AMI,
severe one-vessel coronary artery disease with lack of collateral circulation, and absence of previous angina[4,10,11].
On the contrary, the presence of multivessel disease may
exert a protective effect, probably linked to development
of greater collateral circulation[12]. Furthermore, it has
been reported that the majority of patients with LVWR
had suffered ST segment elevation AMI, with positive
cardiac biomarkers, and a higher heart rate, lower blood
pressure, and higher GRACE risk score at admission than
patients without LVWR[13-15]. Chronic hypertension and

WCCR|www.wjgnet.com

Differentiating true aneurysm from pseudoaneurysm
Rarely, LVWR is contained by an adherent pericardium,
creating a pseudoaneurysm. Differentiation between left
ventricular aneurysm and pseudoaneurysm is difficult, yet
it is the most important task to carry out in order to facilitate therapeutic decision making. Pericardial friction rub,
decreased heart sounds, sinus bradycardia or junctional
rhythm, are all signs of pseudoaneurysm[25]. However,
chest pain, dyspnea and hypotension, as well as persistent
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ST segment elevation in the area of AMI on the surface
ECG, are common for both true aneurysm and pseudoaneurysm[26]. Thus, distinguishing between these two
entities is very difficult merely on a clinical basis, because
many characteristics are common. Especially concerning
electrocardiographic predictors of LVWR and aneurysm
or pseudoaneurysm formation, a deviation of the ST
segment or T wave, or both, from the usual evolutionary
pattern after AMI has been observed[27]. Furthermore,
differing opinions exist concerning the most common
site of LVWR. Some reports indicate the anterior wall as
the most frequent site of aneurysm and pseudoaneurysm
formation, where areas more recent series have observed
a predominance of lateral and posterior wall ruptures[27].

ingly, our second patient survives for 3 years after diagnosis without surgery. Early diagnosis of LVWR is based
on clinical suspicion. Echocardiography is of paramount
importance, while computed tomography and CMR can
be used to confirm diagnosis in stable patients.

Imaging modalities in the diagnosis of LVWR in AMI
The most available and sensitive diagnostic tool to establish the different types of cardiac rupture is echocardiography[28]. In patients with LVWR the most frequent echocardiographic finding is pericardial effusion; in fact, the
absence of pericardial effusion has a high negative predictive value and excludes cardiac rupture in patients with
AMI[29]. However, in our cases no pericardial effusion was
found. The presence of pericardial effusion has a low
positive predictive value for LVWR as it may be present
in 28% of patients with AMI without cardiac rupture[30].
The absence of pericardial effusion in our patients could
be due to the lack of rupture of the left ventricular wall.
The presence of echogenic masses in the effusion fluid
is a relevant sign, particularly in patients with subacute
LVWR, since these signs may be found in fibrinous pericarditis associated with AMI[31]. Direct visualization of
the myocardial tear, true aneurysm or pseudoaneurysm
is diagnostic, however, it is possible in only one third of
LVWR cases[32]. Recently, cardiac magnetic resonance
(CMR) imaging, especially with contrast enhancement,
has emerged as a valuable diagnostic tool providing visualization of the entire heart, and clear differentiation of
structures such as the pericardium, myocardium, thrombus and epicardial fat[33], as well as the pathological scar
tissue substrates for life-threatening ventricular arrhythmias in AMI patients[34]. CMR can provide morphological
definition of LVWR and pseudoaneurysm location, extension and relation to adjacent structures. Furthermore,
CMR has an enormous value in differentiating between
left ventricular aneurysms and pseudoaneurysms, in
stable patients, with the ability to obtain cross sectional
views in any plane[35].
We presented two patients who survived LVWR following an AMI. The patients’ survival was clearly due to
the containment of the rupture by the pericardial sac and
the formation of the pseudoaneurysm. As LVWR usually leads to death, emergency surgery is the treatment of
choice regardless the patient’s condition. Surgical repair,
enforcing the pericardial layers at the ventricular locus
resistentiae minoris, results in significant reduction in
mortality and provides favorable short-term outcomes
and adequate prognosis during late follow-up[36]. Interest-

Cardiac ischemia, pulmonary disease and heart failure are the main differential
diagnoses.
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Case characteristics

Two patients who were diagnosed with left ventricular wall rupture (LVMR) following acute myocardial infarction (AMI), and subsequent pseudoaneurysm
formation.

Clinical diagnosis

Variable clinical presentation, ranging from asymptomatic forms of the condition
to more typical angina pectoris or dyspnea.

Differential diagnosis
Laboratory diagnosis

There are no specific laboratory findings in the condition described. However,
negative cardiac enzymes could exclude novel myocardial infarction.

Imaging diagnosis

Echocardiography is the most useful and available imaging method in the diagnosis of left ventricular aneurysm and pseudoaneurysm formation. Computed
tomography and cardiac magnetic resonance are complementary modalities,
however of paramount importance in differentiating between the two aforementioned entities.

Treatment

Surgery is the treatment of choice for post-myocardial infarction left ventricular
pseudoaneurysms.

Related reports

Left ventricular rupture and pseudoaneurysm formation have been described in
the literature. However, long-term follow-up in an untreated patient (the authors’
second case) is quite rare.

Term explanation

LVWR following an AMI and containment by false aneurysm formation of the
pericardial layers may lead to patient’s survival for hours or even days, but
rarely weeks.

Experience and lessons

LVWR may be a rare condition in the era of primary percutaneous interventions, however it should always be a consideration in post-myocardial infarction
patients.

Peer review

This is an interesting manuscript.
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Rare multiple fistulas with large saccular aneurysms
originating from left anterior descending artery and left
main coronary artery
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from left anterior descending artery and left main coronary artery.
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INTRODUCTION
Coronary artery fistulas are rare anomalies that open into
the heart chambers, large vessels and other structures by
bypassing the myocardial capillary network. Coronary artery fistula is detected in 1.21%-5.60% of all patients undergoing coronary angiography[1]. Left main coronary artery fistula is extremely rare[2]. Not all coronary-pulmonary
artery fistulas are hemodynamically significant, however
some may cause myocardial ischemia, myocardial infarction, congestive heart failure, pulmonary arterial hypertension, aneurysmal fistula rupture and sudden death[3]. Here
we present a case with an angiographically documented
coronary artery fistula that originating from the left main
coronary artery (LMCA) and dividing into two branches.
In addition, another fistula that originated from the left
anterior descending artery (LAD) combined with the
LMCA fistula and created a new line of fistula, with large
saccular coronary sacs, that drained into the pulmonary
artery. This type of coronary artery fistula is most rares.

Abstract
A 49-year-old female patient consulted us for a cardiac
evaluation before undergoing colon adenocarcinoma
surgery. Three years prior, the patient underwent coronary angiography for dyspnea. The coronary angiography examination revealed a fistula originating from the
left anterior descending artery and left main coronary
artery, which had soft aneurysmal sacs and most likely
drained into the pulmonary artery. Parasternal short
axis echocardiography revealed a color flow that could
be related to the fistula, but the other echocardiographic findings were normal. The patient did not accept the
proposed examination and invasive treatment.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Left main coronary artery; Left anterior descending; Fistula; Swinging aneurysmal sacs

CASE REPORT
A 49-year-old female patient consulted us for a cardiac
evaluation before undergoing colon adenocarcinoma surgery. Three years prior, the patient underwent coronary
angiography for dyspnea. The coronary angiography examination revealed, a fistula originating from the LMCA
which could be interpreted as draining into the pulmonary artery. Upon examining the coronary angiography
in detail, in addition to the LMCA fistula, another fistula

Core tip: (1) Acquire technical and surgical skills; (2)
Learn the coronary anatomy and its variations; and (3)
Learn the methodology of for treating coronary anomalies.
Original sources: Emre E, Aktas M, Sahin T, Ural E, Ural D.
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A

B

Figure 1 A: The fistula emerging from the left main coronary artery is divided into two branches after the fold (arrowhead); B: An angiographic view showing the combination of a small fistula emerging from left anterior descending artery, the fistula from left main coronary artery (arrowhead) and large saccular sacs on the fistula line (arrow).

A

B

Figure 2 The passage of the contrast agent formed by the fistula (A), parasternal short axis echocardiography revealed the color flow associated with the
fistula (B).

giography[5]. A fistula from the coronary arteries to the
pulmonary artery is observed in 0.1%-0.2% of coronary
angiographies[6]. Atotal of 92% of coronary artery fistulas drain into the right heart chambers and 8% drains into
the left heart chambers. The origins of the fistulae are
vary, as follows: right coronary artery (50%-60%), left anterior descending artery (25%-42%), both coronary arteries (5%), circumflex artery (18%), diagonal artery (1.9%),
marginal arteries (0.7%). Left main coronary artery fistula
is extremely rare[2]. Although coronary artery fistulas are
often congenital, they may occur after chest trauma, angiography and bypass surgery[7].
Coronary artery anomalies often affect hemodynamic
parameters. Not all coronary-pulmonary artery fistulas
are hemodynamically significant, However some may
cause myocardial ischemia, myocardial infarction, congestive heart failure, pulmonary arterial hypertension, aneurysmal fistula rupture and sudden death[3].
Although two-dimensional echocardiography
(transesophageal echocardiography complements twodimensional echocardiography) is valuable in revealing
the fistula, it is operator dependent and because it does
not have a good acoustic window, determining the fistula
location may be insufficient[8].
Until recently, using conventional coronary angiography to detect coronary anomalies was the preferred diag-

emerged from the LAD combined with the LMCA fistula
and there was an aneurysmal sac swinging on fistula line
(Figure 1). It was thought that the fistula was draining
into the pulmonary artery (Figure 2A). Parasternal short
axis echocardiography revealed a flow that was most
likely caused by the fistula (Figure 2B). There were no regional wall motion abnormalities or systolic dysfunction.
Because of excessive fatigue, the stress test was terminated at the end of step 3. The target heart rate and blood
pressure were reached and there were no arrhythmia or
ST-T wave changes. After further investigations and evaluations were performed, the patient was informed about
the the possibility of a cardiac operation. The patient did
not accept the treatment proposals and further investigation was not planned. The medical risks were explained
to the patient and outpatient follow-up was scheduled
with full oral medical treatment.

DISCUSSION
Coronary artery fistulas are rare anomalies that open into
the heart chambers, large vessels and other structures by
by-passing the myocardial capillary network[1]. The first
case of coronary arteriovenous fistula was reported by
Krause[4] in 1865. Coronary artery fistula is detected in
1.21%-5.60% of all patients undergoing coronary an-
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and a chamber of the heart (coronary-cameral fistula) or any segment of the
systemic or pulmonary circulation (coronary arteriovenous fistula).

nostic method. However invasiveness, acquisition plane
images, the lack of angiographic projection angle and
concerns about the contrast load limit this method[9]. Multislice computed tomography (MSCT) can better reveal
aneurysms, occlusion; as well as the direction of the fistula and its relationship with the cardiovascular structures
along the fistula compared with coronary angiography[8].
MSCT imaging is the recommended technique for the diagnosis and follow up of coronary artery anomalies[10].
The treatment of asymptomatic patients without significant shunts is still a matter of debate[11]. The presence
of ischemic symptoms or a positive stress test, aneurysmal
dilatation with or without mural thrombus and overload
of heart chambers due to excessive blood flow are the
indications for fistula closure[12]. In the literature, similar
early efficiency, mortality and morbidity rates are observed
for both the surgical and transcatheter approaches[13].
In this case, although the fistula did not affect the hemodynamic parameters and the exercise test for ischemia
was negative and because there was a large thrombosed
aneurysm sac on the fistula line, transcatheter closure of
the fistula was considered. The patient did not accept
any attempt at surgical treatment, thus, further examination and treatment.could not be performed. The patient
was discharged with with full oral medical treatment and
recommendations. The patient has the risk of sudden
death due to aneurysmal sac rupture and thromboembolic event due to aneurysm sac thrombus. Because of
progression in the shunt system, a reduction in functional
capacity and heart failure may develop. Coronary artery
fistula is a possibility because of the degree of shunt or
the patient’s symptoms; in addition, aneurysmal sacs and
thrombus in the fistula line are possible[5,12].

Experiences and lessons

The authors have learned how to diagnose a coronary fistula, manage its complications and treatment and searched the literature about its frequency and
treatment modalities.

Peer review

Interesting case report of a rare congenital coronary artery anomaly. This case
represents the dilemmas of diagnosis, treatment and follow up of this rare cases.
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Core tip: We present a rare case of pseudoaneurysm
of the pancreatico-duodenal artery (PDA) in a patient
with no risk factors but with an occlusive lesion of the
celiac axis. To the best of our knowledge this is the
first reported case of PDA pseudoaneurysm successfully treated in emergency by single transabdominal ultrasonography-guided injection of thrombin after failed
attempts of percutaneous catheterization of the feeding
vessel of the pseudoaneurysm.

Abstract
Pancreatico-duodenal artery (PDA) pseudoaneurysms
are rare vascular conditions with high mortality rates
after rupture and they are frequently secondary to pancreatitis, surgery, trauma or infection. Due to the high
risk of rupture and bleeding, it is mandatory to treat
all pseudoaneurysms, regardless of their size or symptomatology. First option of treatment is open surgical
repair, but it has high mortality rate, especially in hemodynamically unstable patients. In the recent years,
percutaneous ultrasonography (US)- or computed tomography-guided thrombin injection was proposed as
an alternative method for treating visceral aneurysms
and pseudoaneurysms, but few reports described this
therapy in case of peri-pancreatic pseudoaneurysms.
We present a rare case of pseudoaneurysm of the PDA
in a patient with no previous history of pancreatitis nor
major surgery but with an occlusive lesion of the celiac axis. To the best of our knowledge this is the first
reported case of PDA pseudoaneurysm successfully
treated in emergency by single transabdominal USguided injection of thrombin after failed attempts of
percutaneous catheterization of the feeding vessel of
the pseudoaneurysm.
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INTRODUCTION
Pancreatico-duodenal artery (PDA) pseudoaneurysms are
potentially life-threatening but rare vascular conditions,
accounting for 2% of splanchnic artery aneurysms and
with mortality rates after rupture of 15%-50%[1-4].
They are mostly due to pancreatitis, surgery, trauma,
infection, iatrogenic lesions, vasculitis and atherosclerosis[5], but also to the presence of a celiac axis or common
haepatic artery stenosis/occlusion, known as SuttonKadir syndrome[6,7]. These lesions may be identified by
means of different imaging techniques [ultrasonography
(US), computed tomography (CT), magnetic resonance
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Figure 1 Axial contrast-enhanced computed tomography showing pancreatico-duodenal artery pseudoaneurysm (arrow) before the treatment.

Figure 2 Selective superior mesenteric artery catheterization showing
pancreatico-duodenal artery pseudoaneurysm (arrow) but the feeding vessel could not be identified.

imaging (MRI) and digital subtraction angiography
(DSA)].
Due to the high risk of rupture and bleeding and the
absence of predictive factors, it is recommended to treat
all pseudoaneurysms, regardless of their size or symptomatology[8]. Open surgical repair, consisting of resection, ligation, exclusion, bypass or endo/organ resection,
has high-mortality rate and is applied in hemodynamically
unstable patients or as secondary approach after failed
transcatheter embolization[9].
In the recent years, with the development of materials and techniques in the field of interventional radiology,
percutaneous endovascular management of such a pseudoaneurysm is becoming the first-line treatment, with
low morbidity and mortality[10,11].
Percutaneous US- or CT-guided injection is an alternative method for treating visceral aneurysms and pseudoaneurysms[12-23], but few reports described this therapy in
case of superior mesenteric artery (SMA) or PDA pseudoaneurysms[9,24-28].
To the best of our knowledge, this is the first reported case of a PDA pseudoaneurysm percutaneously
treated by direct thrombin injection by US guidance after
failing of endovascular treatment.

history of chronic pancreatitis.
At the admission the patient underwent to endotracheal intubation but was hemodynamically stable. Due to
her age and clinical co-morbidities, open surgery was not
the best option and an attempt with endovascular procedure was decided.
Angiography was performed using Siemens equipment (Axiom Artis U, Siemens AG, Forchheim, Germany). Under local anaesthesia (lidocaine 2%), using
the Seldinger technique, a selective SMA catheterization
(Cobra Glidecath, 5F, 65-cm-long, Terumo, Tokyo, Japan) with a hydrophilic guidewire (0.035”, 150-cm-long,
Terumo) confirmed the pseudoaneurysm of 2-cm on diameter of the PDA area (Figure 2). Both the examination
of the SMA made in different projections, including the
lateral view and superselective catheterization (Progreat,
2.7F, 130-cm-long, Terumo, Tokyo, Japan) of at least 4
proximal branches did not show the pseudoaneurysm so
that the feeding vessel could not be identified.
Selective catheterization (Radifocus guidewire, 0.035”,
150-cm-long, and Cobra Glidecath, 5F, 65-cm-long,
Terumo) of the celiac artery (CA) was performed, but
the gastroduodenal artery (GDA) was not depicted, because of a close stenosis of the take-off of CA from the
abdominal aorta.
Since we were not able to identify and catheterize the
feeding vessel, and considering the patient’s high-risk clinical condition, percutaneous embolization with thrombin
injection was suggested. The procedure was performed
after local anaesthesia (lidocaine 2%) and a Chiba needle
(Ecojekt 18G, 20-cm-long, HS Hospital Service, Aprilia,
Latina, Italy) was inserted into the pseudoaneurysmal sac
through the anterior abdominal wall under US guidance
(MyLab, Esaote, Genova, Italy) and 2 mL (1000 IU) of
human thrombin (Tisseel, Baxter AG, Rome, Italy) were
injected. During the injection, the anechoic area of pseudoaneurysm turned into hypoechoic area and the colour
signals disappeared because of immediate thrombosis
was achieved on the US control (Figure 3).
A final SMA selective control DSA performed at the
end of the procedure confirmed complete exclusion of

CASE REPORT
An 82-year-old woman was in a peripheral hospital two
days before for cerebral haemorrhage and was admitted
in emergency to our central hospital with the suspicion
of acute bleeding. During the hospital stay routine laboratory investigation revealed severe anaemia with haemoglobin drop to 6.0 g/dL and contrast-enhanced thoracoabdominal CT scan was performed on a 64-slice multidetector Siemens scanner. It identified an oval, rounded
mass within the pancreatic head with slow centrifugal
contrast-enhancement, presumed to be a bleeding pseudoaneurysm with a haematoma and a small haemoperitoneum around the spleen (Figure 1). The feeding artery to
the pseudoaneurysm was identified as a PDA, given the
area of distribution and the origin from SMA. The patient’s surgical history was unremarkable and did not have
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B

Figure 3 Two-dimensional B-mode ultrasonography (A) and color-Doppler ultrasonography (B) showing pancreatico-duodenal artery pseudoaneurysm
(arrows) before and after percutaneous thrombin injection, respectively.

ma, surgery, biopsy, infection, collagen vascular disease,
medial necrosis, arthritis and dissection.
Symptoms depend on the location and include abdominal pain, melena, body loss, internal haemorrhage
and hypovolemic shock due to pseudoaneurysm rupture.
Our patient did not have history of chronic pancreatitis and was suspected to have an internal haemorrhage
because of onset of severe anaemia and lacking a worsening of the brain haemorrhage.
Imaging techniques for the diagnosis of pseudoaneurysms include US, CT, MRI and DSA[4]; this shows
precise location, morphology, size of the sac, feeding collateral vessels and efferent arteries if present, and enables
immediate endovascular treatment.
PDA or SMA pseudoaneurysms require immediate
treatment due to a high mortality, up to 90%, in the case
of not treatment[18] and it includes open surgical repair
and non surgical procedures.
Surgical treatment, traditionally a first-line therapy option[30], is invasive and is associated with high risk of infection, haemorrhage and long rehabilitation time. Deep
retroperitoneal and retroduodenal position of the vessels
involved in peri-pancreatic aneurysms is technically challenging for the surgeon and as much as 70% of the PDA
aneurysms are not detected at surgery[3].
Non surgical management includes endovascular
and percutaneous techniques[31]. At present endovascular
treatment is considered the first choice for embolization
of PDA and SMA pseudoaneurysm and the technical
success ranges from 56% to 100%[10,31-33]. Coils, gelfoam,
thrombin, glue (N-butyl-cyanoacrylate), stent-graft and
Amplatzer vascular plug (AVP, ev3, Plymouth, Unites
States), are different materials for endovascular management and the choice depends on the vascular anatomy of
the target lesion and the patient’s clinical condition[34].
Recently, 2 new agents have been used for endovascular treatment of aneurysms and pseudoaneurysms: ethylene vinyl alcohol copolymer (Onyx, Micro Therapeutics,
Irvine, CA, Unites States)[35] and a multilayer flow modulator stent (Cardiatis, Multilayer, Bruxels, Belgium)[32,36].
When antegrade superselective catheterization of the
feeding vessel of the PDA pseudoaneurysm fails owing

Figure 4 Axial contrast-enhanced computed tomography showing pan
creatico-duodenal artery pseudoaneurysm (arrow) 1 wk after the treatment.

the pseudoaneurysm with no endoleak and preserved
perfusion of the SMA.
Finally, haemostasis of the puncture site at the right
common femoral artery (CFA) was obtained using a vascular closure device (Angioseal 6F, Saint Jude, MN, United
States).
Thrombotic or immunologic complications of thrombin were not observed. A 1-wk follow-up abdominal CT
scan showed a completely thrombosed PDA pseudoaneurysm with no endoleak or recurrence of bleeding, and
preserved flow through the SMA branches (Figure 4).
Patient’s condition was stable and the blood test normalized. Doppler ultrasound examinations at 2 wk and 3 mo
confirmed thrombosis of the pseudoaneurysm, without
any echographic signs of blood flow within.
Patient was discharged from the intensive care unit
and she is now under careful clinic and imaging follow-up.

DISCUSSION
Natural history of the visceral false aneurysms is potentially the rupture and a lethal abdominal haemorrhage,
with a rupture rate of 50% and a mortality rate up to
80%[29].
Causes of SMA aneurysm and pseudoaneurysm formation include chronic pancreatitis, atherosclerosis, trau-
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to vessel tortuosity, a retrograde catheterization of the PDA by way of collateral vessels from the GDA could potentially be advantageous.
Unfortunately, in our patient a close stenosis at the origin of the CA did not allowed retrograde catheterization of PDA. As Sutton et al[6] and Kadir et al[7] reported, proximal
obstruction of the CA induces consequent compensatory hypertrophy of the PDA and causes hemodynamic alterations that favour the development of PDA aneurysms and
pseudoaneurysms[34,37].
An alternative option to endovascular management of the pseudoaneurysms is the percutaneous embolization by thrombin injection under US or CT guidance.
At first, this method was used for the treatment of iatrogenic pseudoaneurysms of the CFA[38,39], but there are few reports of treating visceral artery aneurysms and pseudoaneurysms, usually as second procedure after failed transarterial embolization[9,12-28].
In our case we attempted to identify angiographically the feeding vessel of the pseudoaneurysm, also replacing shape and type of the catheter and changing obliquity of the
X-rays beam projection, but superselective catheterization of the feeding branch of the pseudoaneurysm failed.

GDA: Gastroduodenal artery; SMA: Superior mesenteric artery; SPDA: Superior pancreaticoduodenal artery; IPDA: Inferior pancreaticoduodenal artery; PDA: Pancreaticoduodenal artery; US: Ultrasound; CT: Computed tomography; TCE: Transcatheter embolization; G: Gauge; PE: Pulmonary embolism; F: Female; M: Male.

Not specified

Fankhauser et al[16]

69

Not available

Armstrong et al[23]

Laganà et al[14]

50
42

Patient age (yr)

Sparrow et al[18]
Manazer et al[19]

Ref.

Table 1 Literature summary of peripancreatic pseudoaneurysms treated with percutaneous thrombin injection
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ported by some Authors[13-15,23]. These results indicate the
importance of a close post-embolization follow-up with
US or CT, required to identify high-risk patients, who
need further treatment.
In conclusion, transabdominal thrombin injection
could be the first line treatment when the incannulation
or identification of the feeding vessel of peri-pancreatic
pseudoaneurysm failed, especially in patients not candidate for open surgical approach[40]. Moreover, in these patients, this treatment could be considered as “bridge-tosurgery” allowing the stabilisation of the ruptured vessel
and the further surgical treatment.

After exclusion of open surgery approach for high
risk-surgery patient, a non-vascular procedure was proposed, by means of percutaneous thrombin injection
directly into the pseudoaneurysmal sac.
Thrombin is a clotting factor formed in coagulating
form from prothrombin, which hydrolyzes bonds of
fibrinogen and allows polymerization of the fibrinogen
to form a fibrin clot. The commercially used product is
a solution of a sterile protein substance that includes human fibrinogen and artificial aprotinine, which must be
mixed with a human thrombin solution in the presence
of calcium. After the injection, it acts immediately: the
clot is bio-absorbable, and the risk of infection, tissue
necrosis or inflammation is minimized.
The first report on the use of thrombin for percutaneous embolization of aneurysms of both peripheral and
visceral arteries was in 1986 from Cope et al[12].
Afterwards this technique was applied to treat several visceral aneurysms and pseudoaneurysms, and type
II and type I endoleak following endovascular repair of
abdominal and thoracic aortic aneurysms. Potential complications of thrombin use are distal thrombosis, visceral
artery occlusion and immunologic reactions[18]. Given the
risk of distal embolization, the use of embolic protection
device was suggested[28]. It is advised to evaluate the free
flowing component of the total volume of the pseudoaneurysm, and the quantity of thrombin to prevent the
leakage of thrombin from the sac[20].
The Table 1 presents an overview of the literature
where peri-pancreatic pseudoaneurysms were treated by
transabdominal thrombin injection US- or CT-guided,
along with volume and type of the used thrombin, results, complications and follow up.
In the majority of cases 1000-1500 IU of thrombin
were injected into the pseudoaneurysmal sac and the human thrombin is today preferred to bovine thrombin for
a minor risk of anaphylactic reaction. In one case additional use of coils was suggested for the embolisation of
the afferent artery, to prevent the possible reperfusion of
the pseudoaneurysm[14].
CT usually provides appropriate guide to percutaneous procedure, but US-guide allows real-time evaluation
of the amount of thrombin being injected and of the
patency of the pseudoaneurysmal sac. Furthermore USguided injection allows real-time visualization of the
needle track, lowing the risk of accidental puncture of
bowel, vascular or organs.
Thrombin injection resulted in complete thrombosis
and exclusion of the majority of the treated pseudoaneurysmal sacs, even during the follow up imaging control
with US or CT scan, although the longest follow-up
period was of 24 mo. There were not major complications referred to transabdominal access because of use
of small calibre needles, except for our study in which
we used an 18 G needle because only an 18 G US-guide
was available in emergency. Table 1 shows important risk
of early rebleeding of the treated pseudoaneurysm that
required at least one additional thrombin injection, re-
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Case characteristics

An 82-year-old woman with cerebral haemorrhage was admitted in emergency
with the suspicion of acute bleeding.

Clinical diagnosis

Severe anaemia (haemoglobin drop to 6.0 g/dL) but haemodynamically stable.

Differential diagnosis

Increasing of the cerebral haemorrhage, thoraco-abdominal source of bleeding.

Laboratory diagnosis

Haemoglobin = 6.0 g/dL; haemodynamically stable.

Imaging diagnosis

Contrast-enhanced thoraco-abdominal computed tomography scan showed an
oval, rounded mass of 2-cm on diameter within the pancreatic head with slow
centrifugal contrast-enhancement, presumed to be a bleeding pseudoaneurysm
with a haematoma and a small haemoperitoneum around the spleen.

Pathological diagnosis

Selective angiography of the superior mesenteric artery confirmed a pancreatico-duodenal artery pseudoaneurysm.

Treatment

The patient was treated with 2 mL (1000 IU) of human thrombin percutaneously
injected into the pseudoaneurysmal sac under ultrasonography (US) guide.

Related reports

Few reports described peri-pancreatic pseudoaneurysms treated by percutaneous US-guided thrombin injection after failing of the endovascular treatment.

Term explanation

Pancreatico-duodenal artery pseudoaneurysm, or false aneurysm, is a vessel
diameter dilatation without all vessel wall layers and is the consequence of a
vessel wall disruption limited only by the adventitia or by the surrounding tissues.

Experiences and lessons

Pancreatico-duodenal artery pseudoaneurysm embolization by percutaneous
US-guided thrombin injection is feasible after failing of the endovascular treatment, especially in patients not candidate for open surgical approach.

Peer review

This report describes a successful percutaneous US-guided treatment of the
rare pancreatico-duodenal artery pseudoaneurysm after a failed endovascular
approach.
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Laparoscopic ligation of proximal splenic artery aneurysm
with splenic function preservation
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Core tip: An aneurysm in the proximal splenic artery is
rare. Few cases of an aneurysm in the proximal splenic
artery treated by laparoscopic techniques have been
reported in the literature. We present a case of splenic
artery aneurysm located in the proximal splenic artery
which was treated by laparoscopic ligation with longterm preservation of splenic function. This is the first
case of laparoscopic ligation of a proximal artery aneurysm with preservation of splenic function to be reported in the English literature.
Original sources: Wei YH, Xu JW, Shen HP, Zhang GL, Ajoodhea H, Zhang RC, Mou YP. Laparoscopic ligation of proximal
splenic artery aneurysm with splenic function preservation. World
J Gastroenterol 2014; 20(16): 4835-4838 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i16/4835.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i16.4835

Abstract

INTRODUCTION

Splenic artery aneurysm is one of the most common
visceral aneurysms, and patients with this type of aneurysm often present without symptoms. However,
when rupture occurs, it can be a catastrophic event.
Although most of these aneurysms can be treated with
percutaneous embolization, some located in uncommon
parts of the splenic artery may make this approach impossible. We present a patient with an aneurysm in the
proximal splenic artery, close to the celiac trunk, which
was treated by laparoscopic ligation only, without resection of the aneurysm, and with long-term preservation of splenic function.

Splenic artery aneurysms (SAAs) account for 46%-60%
of all visceral artery aneurysms[1]. Most occur in the distal
third of the splenic artery (75%) followed by the middle
third (20%)[2]. Aneurysms in the proximal splenic artery
are uncommon. Treatment of a SAA includes laparotomy, laparoscopy or endovascular techniques. In recent
years, open aneurysm repair of SAAs has been largely
replaced by minimally invasive surgery, such as endovascular procedures, which result in less surgical trauma and
faster postoperative recovery. However, only selected
aneurysms are suitable for these procedures, as marked
tortuosity of the artery or SAA in the proximal splenic
artery may not be suitable for endovascular management.
Thus, in these rare cases, laparoscopy may be a challenging alternative, not only to open surgery, but also to en-

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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A

Figure 1 Three-dimensional computed tomography reconstruction. A: A 3-cm splenic artery
aneurysm in the proximal splenic artery with afferent (a) and efferent (b) artery; B: Angiography
demonstrating a 3 cm splenic artery aneurysm at
the same location with afferent (a) and efferent
(b) artery. AO: Abdominal aorta; CA: Celiac artery;
CHA: Common hepatic artery; SAA: Splenic artery
aneurysm; SPA: Splenic artery.
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Figure 2 Intraoperative imaging. A: The position of the splenic artery aneurysm with its afferent (a) and efferent (b) artery; B: Both afferent (a) and efferent (b) arteries of the aneurysm were occluded by the ligaclips; C: Reverse side of the splenic artery aneurysm showing no collateral vessels connecting with the aneurysm. CHA:
Common hepatic artery; SAA: Splenic artery aneurysm; SPA: Splenic artery. LGA: Left gastric artery; PV: Portal vein; SPV: Splenic vein.

dovascular procedures.
To our knowledge, few cases of SAA in the proximal
splenic artery treated by laparoscopic techniques have
been reported in the literature. The authors present a
patient with an aneurysm located in the proximal splenic
artery, which was treated by laparoscopic ligation with
long-term preservation of splenic function.

whole spleen appeared dusky, but returned to normal at
the end of the procedure. The abdominal cavity was irrigated with normal saline and a drain was placed under
the aneurysm to drain the fluid and prevent contingent
complications caused by pancreatic leakage.
The operative time was 50 min and blood loss was
10 mL. Three days later, abdominal vascular ultrasound
showed a hypoechoic mass between the proximal part
of the splenic artery and celiac trunk with no color flow
signals (Figure 3A), and the blood flow into the splenic
vein was affluent (Figure 3B). The patient had a smooth
recovery with no complications and was discharged on
postoperative day 5. During the postoperative followup period, she recovered very well with no abdominal
pain or pancreatic insufficiency. The three-dimensional
computed tomography reconstruction (two months after
surgery) revealed no recurrence of the aneurysm and her
splenic function was well maintained (Figure 3C).

CASE REPORT
An asymptomatic 49-year-old woman was found to have a
splenic artery aneurysm on medical examination. Computed
tomography scan revealed a 3 cm SAA. Both three-dimensional reconstruction and angiography demonstrated the
presence of a 3 cm aneurysm in the proximal splenic artery,
approximately 0.8 cm from the celiac trunk (Figure 1). Considering the anatomic location of the aneurysm, endovascular treatment was not proposed due to recanalization and
coil migration. Thus, laparoscopic surgery was deemed the
optimal treatment option. It was decided to attempt simple
laparoscopic ligation without resecting the aneurysm.
The patient was placed in the supine position. Five
ports were inserted and a pneumoperitoneum was created. First, we divided the gastrocolic ligament, revealing
the pancreatic edge, then identified the splenic artery and
exposed the aneurysm. We separated its proximal and
distal parts, and clips were used to ligate the aneurysm
proximally and distally (Figure 2). The collateral vessels
of the aneurysm were also completely dissected, thus
isolating the aneurysm with no retrograde filling. The

WCCR|www.wjgnet.com

DISCUSSION
Despite an extremely low incidence and almost no symptoms of SAA, death can occur if the aneurysm ruptures[3]. The available evidence suggests that active treatment should be initiated if the aneurysm is larger than
2 cm in patients at high risk of rupture, such as during
pregnancy, patients of childbearing age or following liver
transplantation.
Transcatheter embolization is currently considered
to be the first-line treatment in most patients with SAAs,
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Figure 3 Postoperative imaging. A: Ultrasound showing a 3 cm hypoechoic mass between the proximal splenic artery and the celiac trunk; B: Ultrasound showing
no color flow signals in the hypoechoic mass; C: Three-dimensional CT reconstruction revealing the proximal splenic artery without aneurysm recurrence and without
collateral vessels supplying the spleen (c). AO: Abdominal aorta; CA: Celiac artery; CHA: Common hepatic artery; LGA: Left gastric artery.

since the procedure can be carried out under local anesthesia with minimal trauma to the patient[4]. However, this
technique may not be proposed if the SAA is located at
the hilum of the spleen or if the splenic artery is particularly tortuous. In addition, it presents some critical points:
recanalization, coil migration and distal infarction with
abscess formation, and the post-treatment splenic flow
can be compromised due to related splenic malfunction
and infarction[5].
Stent grafting also requires careful patient selection
as the size and tortuosity of the splenic artery as well as
the location of the aneurysm may have limitations in the
deployment of the stent graft[6]. Furthermore, complications related to stent migration and arterial occlusion
also have to be considered[7]. Moreover, following stent
grafting, life-long oral antiplatelet drugs are required and
the long-term durability and patency of these grafts are
unknown.
In the present case, the SAA was in the proximal
splenic artery, close to the celiac trunk, and the splenic
artery was tortuous in this location. Thus, transcatheter
embolization and stent grafting were considered inappropriate treatment choices. Laparoscopic management
was deemed to be the best treatment option, and was to
include either resection of the SAA or just simple ligation
of the SAA. Laparoscopic resection of orthotopic SAAs
has been espoused by a number of authors as a less invasive alternative to open surgery[8]. However, it was performed only for aneurysms of small diameter, 2-2.5 cm,
affecting the middle or distal third of the artery. In addition, this technique is controversial as it leaves a vascular
stump exposing it to pulsatile arterial pressure and the
possibility of recurrence[9].
To date, laparoscopic ligation of aneurysms has only
been reported in two cases, and both were located in the
middle or distal third of the splenic artery[10,11]. An SAA
in the proximal splenic artery treated by laparoscopic ligation has not yet been reported. In our case, the location
of the SAA was in the proximal part of the splenic artery,
close to the celiac trunk, and the splenic artery was tortuous in this location. Therefore, we chose laparoscopy as
the optimal treatment. As an SAA is a non-solid tumor,
it was not necessary to resect the aneurysm. Preoperative
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evaluation is essential and blocking the collateral circulation of the SAA is the most important step in the procedure, which ultimately leads to no retrograde filling of the
SAA. The risk associated with laparoscopic ligation of
the SAA was deficient residual blood flow to the spleen,
thus leading to splenic infarction and possible evolution
into a splenic abscess. Therefore, intraoperative ultrasound may contribute to determination of the residual
blood flow. To the best of our knowledge, this is the first
case of laparoscopic ligation of a splenic artery aneurysm
in the proximal part of the splenic artery. This approach
greatly reduces blood loss and results in a shorter operative time compared to laparoscopic resection. In addition,
spleen function was completely preserved. The patient
had a faster postoperative recovery and a good long-term
outcome associated with preservation of splenic function. Therefore, we believe that laparoscopic ligation is
suitable for aneurysms located in the proximal splenic
artery.
In conclusion, laparoscopic ligation of a SAA in the
proximal splenic artery is safe and effective. It offers
good postoperative recovery with a good long-term outcome due to preservation of splenic function. Therefore,
laparoscopic ligation may be the preferred treatment in
cases in which other treatments are unfeasible.

COMMENTS
COMMENTS
Case characteristics

Incidental finding of a 3-cm aneurysm in the proximal splenic artery in an asymptomatic 49-year-old female patient on routine medical examination.

Clinical diagnosis

Incidental finding of a 3-cm aneurysm in the proximal splenic artery on computed tomography (CT).

Differential diagnosis

To exclude a tortuous splenic artery and calcified lymph nodes, three-dimensional CT reconstruction and angiography were performed.

Laboratory diagnosis

The laboratory tests were all within normal ranges.

Imaging diagnosis

Three-dimensional CT reconstruction and angiography revealed a 3-cm aneurysm in the proximal splenic artery, 0.8 cm from the celiac trunk.

Treatment

Laparoscopic ligation of the proximal splenic artery aneurysm, without resection
of the aneurysm.
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Related reports

To date, laparoscopic ligation of aneurysms has only been reported in two
cases, and both were located in the middle or distal third of the splenic artery.

5

Experiences and lessons

Laparoscopic ligation of a splenic artery aneurysm is safe and effective, and
should be considered when other treatment modalities are not feasible.

Peer review

The authors presented their successful experience of laparoscopic ligation of
asymptomatic proximal splenic artery aneurysm in 49-year-old woman. The
paper is very well presented with very nice intraoperative figures. It is an interesting rare case report with nice laparoscopic views.
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Core tip: Large vessel damage is described during spinal surgery and can lead to perforation of the aorta by
misplaced pedicle screws. However, misplaced pedicle
screws are often seen within postoperative computed
tomography scans, only resulting in elective pedicle
screw removal/exchange. Different techniques are
available. We describe the use of a thoracotomy to
prevent lethal hemorrhage. The importance of preoperative planning is highlighted, including pondering the
advantages and disadvantages.
Original sources: Decker S, Omar M, Krettek C, Müller CW.
Elective thoracotomy for pedicle screw removal to prevent severe
aortic bleeding. World J Clin Cases 2014; 2(4): 100-103 Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/
i4/100.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i4.100

Abstract
We present a case of a 33-year-old female who sustained multiple injuries of her spine, including spinous
process fractures of C5 to C7 and a lamina fracture of
C6 and C7. Her thoracic spine showed transverse process fractures of T4 to T10, a compression fracture and
lamina fracture of T3, spinous process and transverse
process fractures of T4 and T5, a rotation injury of
T6, as well as a compression fracture of L1. Thirteen
months after posterior thoracic spinal instrumentation,
a pedicle screw was suspected to be in contact with the
aorta, which was proved by computed tomography angiograms. Consequently, implant removal was planned
with direct exposure of the aorta in order to allow for
immediate repair if needed. So far, studies that compare different techniques to remove pedicle screws
that are suspected to penetrate the aorta are missing.
However, different techniques have been described in
case reports, mainly minimally invasive endovascular
techniques vs open techniques such as thoracotomy.

INTRODUCTION
Damage to large vessels like the aorta is a major complication in spinal surgery. This is a rare but life-threatening
event. It is not uncommon that pedicle screws can
penetrate the anterior cortex, therefore posing a risk of
trauma to the aorta[1]. The anterior vertebral body is convex which increases the risk of penetration by the pedicle
screws. As there is no biomechanical benefit from penetration of the anterior cortex with a pedicle screw, spinal
surgeons generally do not strive for it[2].
Research has shown that the posterior spinal approach poses less risk for severe aortic bleeding than that
of anterior surgery. Liljenqvist et al[3] reported 99 patients
of whom only one underwent pedicle screw exchange
because of its proximity to the aorta[4-6].
Major arterial bleeding has also been reported after
lumbar disc surgery[7]. In particular, aortic damage has

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 2 Postoperative X-ray after posterior fusion.

Figure 1 Severe rotation injury of T6 in the coronal and sagittal plane.

A

B

Figure 3 The left pedicle screw of T7 seems to
perforate the aorta. A and B: Transversal view; C: 3D
image, the left T7 pedicle screw is marked by the arrow.

C

been reported after pedicle screw instrumentation. Most
authors favor minimally invasive endovascular treatment
using a femoral artery approach to implant a stent for a
misplaced pedicle screw that penetrates the aorta before
implant removal[8-11].
In the event of aortic bleeding during the removal of
pedicle screws, the patient is at a particularly high risk for
exsanguination. Different invasive strategies are available
to protect the patient from life-threatening bleeding, of
which thoracotomy with direct visualization of the aorta
and endovascular approaches with the use of stents are
the main strategies.
Whilst there are several reports on endovascular treatment of aortic damage due to spinal instrumentation,
reports regarding thoracotomy are rare[12,13]. We present
a case of a displaced pedicle screw with a concern of
penetration of the aorta. Elective thoracotomy was performed during implant removal for best visualization and
to give the opportunity for immediate aortic clamping in
case of severe bleeding.

forearm fracture. She also suffered from multiple severe
spinal injuries. Her cervical spine had spinous process
fractures of C5-C7 and a lamina fracture of C6-C7. Her
thoracic spine showed transverse process fractures from
T4 to T10, a compression fracture and lamina fracture of
T3, spinous process and transverse process fractures of
T4 and T5, a rotation injury of T6 (Figure 1), as well as a
compression fracture of L1. We performed pedicle screw
instrumentation from T2 to T10, as well as a laminectomy
of T6 and posterior fusion on the day of injury (Figure
2). Three weeks later, an anterior interbody fusion of T5
to T7 was performed with an autologous iliac crest bone
graft using a thoracoscopic approach. The postoperative
computed tomography (CT) showed correct positioning
of all pedicle screws, as well as the bone graft. Wound
healing was regular without complications. She was discharged 23 d after admission and directly started rehabilitation. The patient stayed on our intensive care unit during
the complete hospital stay. We allowed full weight-bearing.
Follow-up care was performed by resident physicians.
Thirteen months after anterior fusion, she presented in
our outpatient clinic and a CT scan was performed to
evaluate fracture healing as well as integration of the bone
graft. There was a concern that the left pedicle screw of
T7 was in contact with or could potentially perforate the
aorta. This was not seen on the previous CT scan (Figure
3). Transesophageal sonography could not exclude an
intraaortic position of the tip of the pedicle screw. Consequently, we planned the implant removal which was performed two weeks after the CT scan. This was done with

CASE REPORT
A 33-year-old woman was admitted to our emergency department with multiple injuries during a roll-over accident
with her car. Endotracheal intubation was performed at
the site of the accident without complications. No neurological deficit was reported. She suffered from severe
thoracic trauma with several rib fractures on both sides,
lung contusions, a hemopneumothorax, as well as a left
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gery should be as minimally invasive as possible. E.g., a
thoracotomy[12,13] is very invasive and should be avoided
whenever possible. In conclusion, this is a very subjective
decision. Clear data that help to decide which technique
is best in which situation is missing and, in contrast, the
decision-making process depends on individual surgical
competence and experience.

the help of the vascular surgeons.
The patient was placed in the right lateral position.
Using a median approach, we first removed the cross
connector, the rod as well as all the pedicle screws on the
right side. A thoracotomy was then performed through
the 6th and 7th intercostal space. Anterior preparation of
the T7 left pedicle screw, which penetrated the anterior
cortex of the corpus vertebrae, was done for optimal
visualization before implant removal; the screw did not
penetrate the aorta. The aorta was pulled across using
a retractor so that it did not cover the screw of T7. We
then removed the left rod as well as all the pedicle screws.
No bleeding was observed with removal of the T7 pedicle screw. The incision was closed in layers after irrigation
and placement of a chest tube and drains at the back.
One month later, the patient needed revision surgery
because of a seroma at the back. The seroma had been
apparent since discharge from the hospital after implant
removal and was punctured in our outpatient clinic three
times before revision surgery. Afterwards, to our knowledge no further complication occurred. However, wound
healing was monitored by a resident physician between
the initial surgery and the implant removal.

COMMENTS
COMMENTS
Case characteristics

The patient described did not show any symptoms 13 mo after posterior instrumentation of multiple spinal fractures. However, a computed tomography (CT)
scan did raise suspicion that a pedicle screw could perforate the aorta.

Clinical diagnosis

Like in the CT, intraaortic positioning of the pedicle screw could not be excluded
by transesophageal sonography.

Treatment

The authors planned implant removal using a thoracotomy for direct visualization of the aorta which did not appear to be perforated.

Related reports

Thoracotomy is a very invasive technique that provides the best visualization
during surgery but there have also been reports that described minimally invasive endovascular treatment.

Term explanation

The authors experienced the importance of intensive preoperative planning, as
well as a multidisciplinary approach to discuss all available treatment options to
reduce the risk of lethal hemorrhage during surgery.

DISCUSSION

Experiences and lessons

When surgeons suspect that a pedicle screw affects the
aorta, one should keep in mind that implant removal
should not be performed with the patient in a prone
position without further precautions. Instead, intensive
preoperative planning is needed and vascular surgeons
should be contacted in advance if the trauma or orthopedic surgeon is not qualified to manage large vessel damage. Preoperative planning should include good visualization of the spatial relationships of the tip of the screw
as well as the involved vessels. Different techniques are
available, mainly minimally invasive endovascular techniques as well as a thoracotomy[8-13]. Clear guidelines as to
which technique is best are missing so far. In this case, we
decided to perform a thoracotomy to directly visualize
the left T7 pedicle screw as we were afraid of not being
able to control bleeding in case of aortic rupture using an
endovascular approach. Although this is a very invasive
technique, it provides the best visualization as well as
access for a fast intervention like aortic clamping in the
event of aortic injury. Nevertheless, alternatives such as
preoperative implantation of femoral arterial access for
quick endovascular intervention have to be considered
and extensively discussed with the patient and the team
preoperatively. When pedicle screw removal is planned
because of its proximity to the aorta, the patient should
be clearly informed about the risk of bleeding, as well as
the various options to prevent life-threatening bleeding.
We recommend a multi-disciplinary discussion of these
surgeries to evaluate which technique is best. Generally,
surgeons should decide depending on two main aspects.
First, the technique has to be safe to prevent lethal hemorrhage and surgeons have to feel safe. Second, the sur-
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The strength of this case report is that it describes a rare situation that can,
however, be seen by every spine surgeon. Although the authors describe a very
invasive technique, other techniques have also been described. Nevertheless,
the decision of which technique to use is very subjective as experience with this
specific topic is low.

Peer review

The study reported how a 33-year-old patient underwent a thoracotomy for
pedicle screw removal due to suspected contact with the aorta. It is an unusual
but not unheard of occurrence which is valuable to review.
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Left atrial thrombosis in an anticoagulated patient after
bioprosthetic valve replacement: Report of a case
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disease, VKA was re-established with hemodynamic
and liver enzymes normalization and atrial thrombus
resolution. Caution has to be used when considering
fondaparinux as an alternative strategy to VKA in patients with multiple thrombotic risk factors.
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Key words: Mitral valve; Thrombus; Prosthetic valve;
Atrium; Hepatotoxicity
Core tip: Thromboembolism represents an important
complication following heart valve replacement. This
case report shows that although vitamin K antagonist
(VKA) treatment represents the elective therapy in patients with left atrial thrombosis without mitral valve
dysfunction, it may not be sufficient to avoid thrombogenesis. We also recommend that the discontinuation
of VKA during the first three months after mitral valve
surgery has to be carefully considered, especially in
high thromboembolic risk patients.
Original sources: Rosa GM, Parodi A, Dorighi U, Carbone F,
Mach F, Quercioli A, Montecucco F, Vuilleumier N, Balbi M,
Brunelli C. Left atrial thrombosis in an anticoagulated patient
after bioprosthetic valve replacement: Report of a case. World J
Clin Cases 2014; 2(1): 20-23 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i1/20.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i1.20

Abstract
We present the case of a 74 year old woman suffering
from severe mitral valve incompetence and rapid atrial
fibrillation. After an appropriate vitamin K antagonist
(VKA) therapy, the patient underwent mitral valve replacement by bioprosthesis. Then, the patient was rehospitalized for jaundice. Suspecting hepatotoxicity,
VKA was discontinued and fondaparinux was started.
During this treatment, the patient developed a symptomatic atrial thrombus. After exclusion of a hepatic
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INTRODUCTION
Thromboembolism represents an important complication following heart valve replacement. The international
guidelines on the management of valvular heart disease
recommend postoperative anticoagulation therapy (AT)[1].
While mechanical valves require lifelong anticoagula-
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Figure 1 Echocardiographic image. A: Left parasternal long axis transthoracic echocardiography; B: Upper transesophageal views of the aortic valve in short axis; C:
Left parasternal long axis transthoracic echocardiography; D: Upper transesophageal views of the aortic valve in short axis; E: Left parasternal long axis transthoracic
echocardiography. LA: left atrium.

tion therapy, bioprosthetic valve (BV) recipients can
avoid long-term use. Owing to the higher frequency of
thromboemboli in the first 3 mo after BV insertion, three
months of AT is recommended for patients not receiving
antithrombotic therapy, especially for those who undergo
bioprosthetic mitral valve replacement[2]. However, in the
presence of atrial fibrillation (AF), heart failure and impaired LV function (ejection fraction < 30%), AT has to
be continued for life.

was on antithrombotic therapy with acetylsalicylic acid.
EKG showed rapid atrial fibrillation. Transthoracic echocardiography (TTE) demonstrated severe mitral valve
incompetence and mild stenosis, enlarged left atrium and
right chambers, and severe tricuspid regurgitation (Figure
1A). Appropriate vitamin K antagonist (VKA) therapy
was administered.
Transesophageal echocardiography (TEE) showed no
thrombus in the left atrium (LA) or in the left atrial appendage (Figure 1B). Since the pharmacological therapy
was unable to control the rhythm, the patient was successfully submitted to electrical cardioversion. Five weeks
later, the patient underwent mitral valve replacement by
Carpentier-Edwards Perimount Magna bioprosthesis
(Edwards Lifesciences, Irvine, CA, United States) and tricuspid valve annuloplasty.

CASE REPORT
A 74 year old woman with a history of valvular rheumatic
disease, acute myocardial infarction, autoimmune thrombocytopenia and paroxysmal atrial fibrillation presented
with palpitations and rapid worsening of dyspnea. She
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In June 2012, the patient was re-admitted because of
jaundice and abdominal pain. EKG showed atrial fibrillation. Liver and biliary tract diseases were ruled out despite
hyperbilirubinemia and cholestasis indexes (bilirubin was
15.63 mg/dL, γ-glutamyltransferase 1638 U/L, alkaline
phosphatase 621 U/L, aspartate aminotransferase 30 U/
L, alanine aminotransferase 63 U/L). VKA was discontinued due to suspected hepatotoxicity and fondaparinux
was subcutaneously administered (5.0 mg/d). Due to
peripheral edema, jugular turgor and hepatomegaly, TTE
was repeated over the following days. We found a mass
stratified on all the atrial walls (Figure 1C). TEE confirmed that the image was suggestive of thrombus (Figure
1D). Diagnostic workup excluded a thrombophilic state,
viral/autoimmune liver disease, cancer or biliary duct
pathology. In the first days of July 2012, VKA treatment
was re-started and fondaparinux was stopped. In August
2012, the patient showed hemodynamic stability and normalization of the liver function and enzymes, while TTE
excluded the presence of a thrombus in the left atrium
(LA) (Figure 1E). During 5 mo of follow up, the patient
remained asymptomatic.

tient compliance and risk of bleeding events.
The beginning of VKA therapy is burdened by a prothrombotic state, so we associated LMWH for few days
until reaching the international normalized ratio (INR
target), as recommended by international guidelines to
avoid thromboembolism.
Our case confirmed this aspect: INR was 4.6 following heart surgery and 1.5 at re-hospitalization after
four weeks of therapy at home. Thus, we had to improve anticoagulation by VKA therapy but our concern
was related to the increased bilirubin levels and cholestatic indexes suggestive of an acute hepatitis with liver
damage.
First of all, we excluded the most frequent causes of
acute liver disease. No evidence of viral hepatitis, cholelithiasis and no use of hepatotoxic drugs or toxin ingestion were found. Thus, we theorized that the cause of
increased bilirubinemia and cholestatic index levels could
be related to the right heart failure with hepatic blood
stasis and secondary liver dysfunction.
On the other hand, in accordance with previous reports[5], we did not continue administering VKAs. Furthermore, we could not administer UFH or LMWH due
to the history of immune thrombocytopenia and, moreover, we found some reports of LMWH-induced hepatotoxicity. Thus, we decided to administer fondaparinux.
We found little evidence (two experimental models[6,7]
and a case report[8]) supporting the administration of
fondaparinux (7.5 mg once per day) to prevent thrombosis in patients with mechanical heart valves. At that time,
we speculated on the potential usefulness of a concomitant antiplatelet therapy (APT). However, we excluded
this option considering that there was no evidence of improved efficacy and only an increased hemorrhagic risk.
During an echocardiogram that was carried out to investigate the clinical signs of right heart failure, we found
a giant left atrial thrombosis.
These findings, together with the normalization of
the hepatobiliary function indexes, suggested to us to
discontinue fondaparinux and re-start VKA treatment.
Another issue supporting this therapeutic strategy was
represented by the concomitant presence of atrial thrombosis without valve dysfunction.
After one month of correct VKA therapy (INR target: 2-3), we not surprisingly found a normally functioning prosthetic valve, accompanied by the resolution of
atrial thrombosis. Whether oral anticoagulation may result
in the lysis of a thrombus is not clear. Studies carried out
for cardioversion in atrial fibrillation have shown that 3-4
wk of warfarin therapy leads to complete resolution of
atrial thrombi in 80%-90% of cases without evidence of
clinical thromboembolism or residual organized adherent thrombus[9]. In our patient, this thrombus remodeling
may have favored its re-absorption.
Although VKA treatment represents the elective therapy in patients with left atrial thrombosis without mitral
valve dysfunction, this case shows that it may be not suit-

DISCUSSION
Unlike mechanical heart valves, BV insertion is associated
with a very low rate of thrombosis (approximately 0.03%
per year)[3]. After BV implantation, AT is recommended
for the first 3 mo and for life only in the presence of
atrial fibrillation, heart failure, impaired left ventricular
function or history of thromboembolism. Currently, the
only oral drugs approved for AT are VKAs.
There is no scientific evidence that the new oral antithrombotic agents (e.g., dabigatran, rivaroxaban and apixaban) are effective in these patients. Nevertheless, these
drugs could represent a new interesting option because
of their elevated safety and efficacy due to their pharmacodynamic profile and the absence of drug-to-drug
interactions. The only possible alternatives to VKAs are
unfractionated heparin (UFH) and low molecular weight
heparins (LMWHs), but they must be administered intravenously or subcutaneously[1]. Our patient was admitted
nearly 40 d after mitral valve surgery when anticoagulation therapy is considered mandatory. Since she was at
high thrombotic risk (e.g., age, left ventricular dysfunction, atrial fibrillation, left atrial enlargement with atrial
contractile failure), on the basis of the current guidelines,
she should have continued AT indefinitely. This treatment strategy is mandatory for the primary prevention
of cardioembolic ischemic stroke in patients with cardiac
disorders (such as atrial fibrillation). Cardioembolic stroke
is considered a high-risk complication and it represents
the subtype of ischemic infarct with the highest in-hospital mortality (20%)[4].
Clinical practice shows that VKA therapy is very effective but long-term administration may be difficult,
especially in elderly patients due to the variability in drug
metabolism, drug-drug and drug-food interactions, pa-
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able for avoiding thrombogenesis. This case shows that
in very high thromboembolic risk patients, VKA therapy
never must be discontinued.
This case also suggests that discontinuation of VKAs
during the first three months after mitral valve surgery
has to be carefully considered, especially in high thromboembolic risk patients. Although we used fondaparinux
as an alternative strategy, the efficacy of this drug requires further validation in larger clinical trials.
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Core tip: We successfully treated the patient of a large
pedunculated left ventricular (LV) thrombus with poor
LV function via left atriotomy. Compared to conventional ventriculotomy, left atrial approach would be
more suitable for emergency LV thrombectomy for
highly mobile thrombi because the left atriotomy may
not further decrease the LV function and would preserve the LV apex for future ventricular assist device
placement.
Original sources: Tanaka D, Unai S, Diehl JT, Hirose H. Surgical removal of a large mobile left ventricular thrombus via left
atriotomy. World J Clin Cases 2014; 2(2): 32-35 Available from:
URL: http://www.wjgnet.com/2307-8960/full/v2/i2/32.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i2.32

Abstract
Left ventricular (LV) thrombus is a life-threatening complication of severe LV dysfunction. Ventriculotomy has
been a commonly performed procedure for LV thrombus; however, it often further decrease LV function
after surgery. We present an alternative approach to
thrombectomy in order to minimize the postoperative
LV dysfunction. A 37-year-old female with a postpartum
cardiomyopathy found to have poor LV function and a
large left ventricular apical thrombus (3 cm × 3 cm)
attached to the apex by a narrow stalk. Given her severe LV dysfunction, the LV thrombus was approached
via left atriotomy under cardiopulmonary bypass. The
LV thrombus was easily extracted with gentle traction
via the mitral valve. Postoperatively, the patient was
discharged home without any embolization event or
inotropic support. LV thrombectomy via left atriotomy
through the mitral valve could be an alternative option
for the patients with poor LV function with a mobile LV
thrombus.

INTRODUCTION
Left ventricular (LV) thrombus is a life-threatening complication of severe left ventricular dysfunction. Possible
treatment options include anticoagulation, thrombolysis
and surgical thrombectomy[1,2]. Small immobile thrombi
can be safely managed with anticoagulation; however,
treatment for large mobile thrombi is often problematic.
LV thrombus is usually associated with poor LV function[3]. Therefore, surgical approaches such as left ventriculotomy, which potentially cause further deterioration of
LV function, should be avoided if possible. We present
an alternative approach of LV thrombectomy in order to
preserve the remaining LV function.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

A 37-year-old female with a history of postpartum cardiomyopathy and multiple pulmonary embolisms in the
past presented to an outside hospital with worsening

Key words: Left ventricular thrombus; Atriotomy; Cardiomyopathy; Surgical thrombectomy; Pedunculated
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Figure 1 Transthoracic echocardiogram demonstrated a large left ventricular thrombus. It
was highly mobile and the risk of embolization was
considered to be high.

dyspnea on exertion and fatigue 3 mo after her second
delivery. She stated that she ran out of her medications
for several weeks including rivaroxaban which was
prescribed for her possible hypercoagulable state. At
the outside hospital she complained of chest pain and
underwent right and left heart catheterization, which
disclosed a cardiac index of 1.5 L/min per square
meter and non-obstructive coronary disease. She was
initiated on inotropic support for low output cardiac
failure. Her transthoracic echocardiogram followed by
transesophageal echocardiogram showed worsening LV
function with an ejection fraction of 10%, which was
previously 20%, and a large apical pedunculated LV
thrombus measuring 3 cm × 3 cm (Figure 1). She was
therefore transferred to our hospital for further management.
Considering a narrow stalk and large size of the LV
thrombus, the risk of embolization was considered to be
high. Emergent surgery was thus undertaken. Under cardioplegic cardiac arrest and cardiopulmonary support, the
left atrium was opened at Waterson’s groove. A Cosgrove
retractor was placed to optimize the exposure of the mitral valve. The LV thrombus was visualized through the
mitral valve and was located at the apex connected to the
ventricular wall only with a small stalk, which was divided
at the base of the papillary muscle. The thrombus was
extracted with gentle traction through the mitral valve
without difficulty. The LV cavity was extensively irrigated, and then the left atrium was closed. The cross clamp
time was 20 min and there was no issue weaning from
cardiopulmonary bypass. Postoperatively, the patient was
on minimal inotropic support which was successfully
weaned off by postoperative day 4. She developed transient atrial fibrillation on postoperative day 3, which was
converted to sinus rhythm by medical therapy. The postoperative echocardiogram revealed a small residual mural
thrombus measuring 3 mm × 4 mm with left ventricular
function of 40% (Figure 2). Hematology was consulted
for workup of a possible hypercoagulable state, however
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all studies were negative. She was placed on coumadin
therapy for the residual LV thrombus and was discharged
home on postoperative day 10 without an embolic event.
Pathologic workup of the mass revealed a large thrombus without any malignant component. Throughout her
postoperative course, she has remained symptom free 6
mo after surgery.

DISCUSSION
First line of treatment for a LV thrombus is anticoagulation; however, a large mobile thrombus as is in this
case often requires urgent surgical thrombectomy. The
concern with surgical removal of a large LV thrombus
is ventricular function, since it is often seen in patients
with poor LV function. The conventional approach to
LV thrombus is left ventriculotomy[4,5]. Ventriculotomy
provides direct visualization of the thrombus; thus it has
been considered the standard approach for complete
removal of the thrombus. This may be best utilized for
mural thrombus which is adhered to the ventricular wall.
However, LV ventriculotomy often causes further deterioration of the LV function[6], and should be avoided
in cases of poor LV function if possible. Furthermore,
if once the left ventriculotomy was performed, future
placement of the ventricular assist device in case of further deterioration of the LV function would be more
complicated. Another possible approach is thrombus
extraction via aortotomy. This trans-aortic approach has
been reported in conjunction with the video-assisted
thoracoscopy to facilitate visualization[7]. However, the
size of the thrombus is often the limiting factor in this
approach and was too large to pass through the aortic
valve in this case.
A left atrial approach does not require incision to the
LV, thus theoretically preserves the remaining LV function. This approach also provides adequate visualization
of the thrombus and trans-mitral valve extraction allows
extraction of a larger thrombus than the trans-aortic ap-
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Figure 2 Postoperative transthoracic echocardiogram demonstrated only minimally remaining mural thrombus.

proach[8-10]. The potential disadvantage of the left atrial
approach would be limited room for maneuvering of the
thrombus and should be reserved only for one that is
loosely connected to the ventricular wall with a narrow
stalk, which is exactly the case that emergent thrombectomy is usually indicated. When surgical thrombectomy
is indicated for mural thrombi, which can usually be
managed with anticoagulation, the left atrial approach
should not be selected because extensive debridement is
expected. These cases should be operated semi-electively
with a standby left ventricular assist device since further
deterioration of the LV function is expected after ventriculotomy. Therefore, we advocate left atriotomy as an
alternative approach for emergent LV thrombectomy.

Experiences and lessons
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Compared to conventional ventriculotomy, left atrial approach would be more
suitable for emergency LV thrombectomy for highly mobile thrombi because the
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INTRODUCTION
HeartMate Ⅱ (Thoratec, Pleasanton, CA) is a continuous flow left ventricular assist device (LVAD), which has
improved the quality of life and survival of patients who
have end-stage heart failure refractory to medical therapy.
The device is consisted of an inflow cannula in the left
ventricle, axial flow pump, and an outflow graft to the
ascending aorta. It is designed for long-term usage, either
bridge to transplant or destination therapy. Since 2006,
more than 10000 HeartMate Ⅱ LVADs have been implanted, and 2500 LVADs have been implanted in 2013,
according to the INTERMACS registry[1]. Consequently,
the incidence of device-related complications, such as
pump thrombosis, infection, bleeding, has increased,
which often require re-admission and/or surgery[2]. Pump
thrombosis is one of the common causes of hemolysis
in patients with LVAD. Hemolysis related to the LVAD
could be due to kinking of the outflow graft, malposition of the inflow cannula, or malfunction of the pump.
We present a case of an LVAD thrombosis that presented with hemolysis and discolored urine 3 mo after
the LVAD placement. The patient failed conservative
medical management and underwent surgery for pump
exchange. Thrombus was seen in the pump and the color
of the urine changed dramatically after the pump was
exchanged which enabled us to confirm the diagnosis of
pump thrombosis.

Abstract
A 50-year-old male who underwent a HeartMate Ⅱ left
ventricular assist device placement for ischemic cardiomyopathy presented with discolored urine and hemolysis
3 mo after the operation. His hemolysis was thought to
be due to thrombosis within the pump. Imaging studies
were not able to visualize a left ventricular thrombus.
Medical management with anticoagulation failed and he
underwent surgery for a pump exchange. Intraoperatively, a firm thrombus was found within the pump of the
HeartMate Ⅱ, and the color of the urine changed dramatically from cola-colored to yellow which enabled us to
confirm the diagnosis.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cardiac surgery; Hemolysis; Left ventricular
assist device; Thrombosis
Core tip: Diagnosis of pump thrombosis is difficult, but
the intraoperative change of the color of urine may be
seen almost immediately after pump exchange. This
report also highlights the technical aspect of replacing
the HeartMate Ⅱ pump, and we believe the images are
educational for the readers.
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CASE REPORT
A 50-year-old male with a history of axillo-bifemoral
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Figure 1 Intraoperative photo after the replacement of the pump. IC: Inflow
connection; OC: Outflow connection.

Figure 2 Inspection of the pump revealed a firm thrombus along the inlet
stator.

bypass for bilateral chronic iliac artery occlusive disease,
ischemic cardiomyopathy with an ejection fraction of
20%, underwent placement of a HeartMate Ⅱ LVAD as
a bridge to cardiac transplantation. Preoperative hematology work-up disclosed no evidence of hypercoagulability.
Heparin infusion was started on postoperative day 1 and
warfarin was started on postoperative day 3. Heparin drip
was maintained with a goal PTT level of 60 to 70 s until
the INR reached 1.8. He was discharged on postoperative
day 15 on aspirin 325 mg and warfarin with a target INR
of 1.8 to 2.5. Upon discharge, the LVAD was set at 9200
rpm, giving a flow of 5.7 L/min, with a pulsatility index
(the pulsatility of the flow through the pump) of 5.5 and
pump power (a direct measurement of motor voltage and
current) of 6.7 watts.
Three months later on his scheduled office visit, his
lactate dehydrogenase (LDH) was found to be elevated
to 1352 IU/L (Table 1). His baseline LDH level was
between 400 and 500 IU/L. Interrogation of the pump
parameters revealed several episodes of elevation in the
pump power a few days before the office visit that had
since resolved. It was thought to be due to a small pump
thrombus that resolved spontaneously. Ten days later,
he was admitted to the hospital due to discolored urine.
Urine analysis showed strongly positive hemoglobin, very
few red blood cells, and white blood cells. He denied any
chest pain, shortness of breath, or edema. There were
no signs of infection. Hemoglobin was 7.6 g/dL, plasma
free hemoglobin was 52.0 mg/dL. The LDH, haptoglobin, AST were unable to be measured due to severe
hemolysis. Other lab values included INR 1.7, serum
creatinine 1.9 mg/dL (baseline 1.2 mg/dL), total bilirubin 1.1 mg/dL. Echocardiography showed severe biventricular dysfunction and opening of the aortic valve with
every heartbeat. The velocity through the inflow cannula
was 1.1 m/s. The LVAD parameters showed occasional
pump power elevation over 9 watts. Heparin was initiated
but there was no resolution of the discolored urine over
three days. Although echocardiography and chest CT
scan failed to demonstrate a thrombus, he was clinically
diagnosed with pump thrombosis. Due to the persistently
elevated creatinine and requirement of multiple blood

transfusions for hemolytic anemia despite optimum
medical therapy, the decision was made to proceed with
pump exchange.
After resternotomy, cardiopulmonary bypass (CPB)
was established with ascending aorta and right femoral
vein cannulation, as the femoral arteries were not able
to be cannulated due to iliac artery occlusions. To gain
access to the inflow portion of the LVAD, a left subcostal incision was added and the body of the HeartMate
Ⅱ pump was removed by unscrewing the inflow- and
outflow- connections. It was replaced with a new HeartMate Ⅱ pump (Figure 1). There was no thrombus in the
inflow cannula or outflow conduit. Intraoperative inspection of the original LVAD interior demonstrated a firm
thrombus along the inlet stator (Figure 2). The urine color was tea-colored before CPB (Figure 3A). It changed to
reddish upon cessation of flow from the original LVAD
and institution of CPB (Figure 3B). Following initiation
of the new LVAD flow and discontinuation of CPB, it
changed to a yellow color (Figure 3C). Postoperative recovery was steady and his renal function recovered with
clear urine (Table 1). Anticoagulation therapy consisted
of intravenous heparin with overlapping warfarin (INR
2.5 to 3.5), aspirin 325 mg, and clopidogrel 75 mg. He
was discharged home on postoperative day 8. The patient
was symptom free afterwards, and underwent heart transplant 2 mo later.
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DISCUSSION
LVAD therapy requires a balance between anticoagulation and hemostasis to prevent the complications of
bleeding and thrombosis. There are many anticoagulation
regimens to achieve this goal, and most combine inhibition of the clotting cascade with warfarin and at least
one antiplatelet agent. The optimal anticoagulation/antiplatelet strategy remains elusive because of the heterogeneity in the reaction between the biological components
(i.e., blood) and artificial surfaces (i.e., LVAD) as well as
the variability in the responsiveness to anticoagulants and
anti-platelet medications[3]. As a result of this imperfect
coexistence between “man” and “machine”, the lead-
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A

B

Figure 3 Urine color. A: Before CPB; B: After CPB and cessation of the old pump; C: After pump replacement. CPB: Cardiopulmonary bypass.

C

Table 1 Laboratory values
Outpatient (1 mo prior to admission) Outpatient (1 wk prior to admission) Admission Post pump exchange (POD 7)
White blood cells (B/L)
Hemoglobin (g/dL)
Hematocrit
Platelets (B/L)
Reticulocytes
Na (mEq/L)
K (mEq/L)
BUN (mg/dL)
Creatinine (mg/dL)
Total bilirubin (mg/dL)
Aspartate aminotransferase (IU/L)
Lactate dehydrogenase (IU/L)
Plasma free hemoglobin (mg/dL)
Haptoglobin (mg/dL)
Urine color
Red blood cell in urine (/HPF)

6.5
10.8
35.1%
158

6.7
8.4
27.9%
139

139
4
17
1.2
0.4
40
707

136
4.7
16
1.4
0.5
60
1382

8
7.6
24.5%
164
7.4%
131
4.9
28
1.9
1.1

52

10.7
11.6
36.4%
162
2.8%
137
3.8
26
1.5
0.9
34
527
6.4

Light red
1

Yellow
<1

1
1

1

1

Unable to be obtained due to hemolysis.

ing causes of LVAD readmissions include bleeding and
thrombosis. Thrombosis of the LVAD is a potentially
lethal complication which occurs in 2% to 3% of the
patients who receive the HeartMate Ⅱ LVAD and the incidence is reported to be increasing[4-6]. Patients typically
present with elevated pump power, heat over the pump,
heart failure and signs of hemolysis. Echocardiography
may show opening of the aortic valve due to inadequate
decompression of the left ventricle (LV) and increased
LV end-diastolic diameter. Serial recording of LV enddiastolic diameter while increasing the pump speeds may
diagnose pump thrombus or other flow obstructions[7].
However, there have been reports of pump thrombosis
with normal echo and pump parameters as well[8,9]. Hemolysis may be the only sign of thrombosis, although hemolysis may be due to various reasons, such as kinking of
the outflow graft, malposition of the inflow cannula or
the pump itself (high shear stress, etc.)[8,9]. The diagnostic
challenge is that pump thrombus may not be visualized
with contrast CT scan or echocardiography, due to artifacts caused by the metallic housing of the LVAD[8]. In
our case, we were able to confirm that the hemolysis was
due to pump thrombosis by intraoperative inspection of
the removed pump and the resolution of the urine after
pump exchange.
Change of urine color is easily noticeable to patients
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and should be promptly addressed as a sign of possible
pump thrombosis. In the current era of non-pulsatile
LVAD therapy, it is likely that the risk of pump thrombosis
and hemolysis will remain, and LVAD exchange may be
necessary in cases that are refractory to medical management. Fortunately, the modular nature of LVAD technology allows for pump exchange with a reasonable degree
of safety; the mortality is reported to be 6% to 7%[10,11]. In
contrast, medical management; adding anti-platelet agents
such as dipyridamole or clopidogrel, increasing the dose
of aspirin and/or increasing the target PT-INR for anticoagulation, resulted in a 48.2% mortality in the following six
months after the diagnosis of pump thrombosis[6].
In conclusion, thrombosis during LVAD therapy is a
potentially life-threatening complication requiring prompt
diagnosis and management. We presented a report of
LVAD thrombosis causing hemolysis and discoloration
of the urine that resolved promptly after the pump exchange. The diagnosis is challenging, but we were able to
confirm the diagnosis by intraoperative inspection of the
pump and the prompt resolution of the discolored urine.

COMMENTS
COMMENTS
Case characteristics

A 50-year-old-male with a history of HeartMate II implantation presented with
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discolored urine.

Clinical diagnosis

He denied any chest pain, shortness of breath, or edema.

Differential diagnosis

Discolored urine and the lab values suggesting hemolysis, occasional pump
power spikes were thought to be due to pump thrombosis.

5

Laboratory diagnosis

Hemoglobin 7.6 g/dL; plasma free hemoglobin 52.0 mg/dL; PT-INR 1.7; serum
creatinine 1.9 mg/dL; total bilirubin 1.1 mg/dL. The lactate dehydrogenase, haptoglobin, AST were not able to be measured due to severe hemolysis.

6

Imaging diagnosis

Echocardiography showed severe biventricular dysfunction and opening of the
aortic valve with every heartbeat.

Treatment

The patient underwent pump exchange.

7

Related reports

Medical management resulted in a 48.2% mortality in the following six months
after the diagnosis of pump thrombosis.

Experiences and lessons

The diagnosis of pump thrombosis is challenging, but the authors were able to
confirm the diagnosis by intraoperative inspection of the pump and the prompt
resolution of the discolored urine.

Peer review
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VASCULAR DISEASES

Vasculitis with renal involvement in essential mixed
cryoglobulinemia: Case report and mini-review
Sabiha Anis, Khawar Abbas, Mohammad Mubarak, Ejaz Ahmed, Sajid Bhatti, Rana Muzaffar
a proper diagnosis. We review the need for appropriate
laboratory testing, which is often neglected in clinical
practice and which can result in false negative results.
This review also emphasizes the significance of an extended testing repertoire necessary for better patient
management. Despite a strong association of MC with
HCV infection and other causes that lead to cryoglobulin
formation, EMC remains a separate entity. Correct diagnosis requires proper temperature regulation during
sample handling, as well as characterization and quantification of the cryoprecipitate. Inclusion of rheumatoid
factor activity and complement levels in the cryoglobulin
test-panel promotes better patient management and
monitoring. Consensus guidelines should be developed
and implemented for cryoglobulin detection and the
diagnosis of cryoglobulinemic syndrome, which will reduce variability in inter-laboratory reporting.

Sabiha Anis, Khawar Abbas, Rana Muzaffar, Department of
Immunology and Molecular Biology, Dewan Farooq Medical
Complex, Sindh Institute of Urology and Transplantation, Karachi 74200, Pakistan
Mohammad Mubarak, Department of Histopathology, Sindh Institute of Urology and Transplantation, Karachi 74200, Pakistan
Ejaz Ahmed, Sajid Bhatti, Department of Nephrology, Sindh
Institute of Urology and Transplantation, Karachi 74200, Pakistan
Author contributions: Anis S and Abbas K performed the patient follow-ups for the immunological investigations; Anis S
planned and analyzed the laboratory investigations and reports;
Mubarak M performed the histopathological diagnosis; Ahmed
E and Bhatti S were the attending physicians and finalized the
diagnosis; Anis S wrote the initial manuscript; Abbas K edited
the manuscript; Anis S, Mubarak M and Muzaffar R performed
critical editing of the manuscript and prepared the final draft.
Correspondence to: Sabiha Anis, MCPS, FCPS, Assistant
Professor, Department of Immunology and Molecular Biology,
Dewan Farooq Medical Complex, Sindh Institute of Urology and
Transplantation, M-9 N-5 Link Rd, Karachi 74200,
Pakistan. sabiha_anis@hotmail.com
Telephone: +92-21-32725543 Fax: +92-21-99215469
Received: November 22, 2013 Revised: February 13, 2014
Accepted: April 11, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cryoglobulin characterization; Cryoglobulin
detection; Essential mixed cryoglobulinemia; Cryoglobulinemic glomerulonephritis; Hepatitis C virus; Renal
manifestations
Core tip: The diagnosis of essential mixed cryoglobulinemia (EMC) requires thorough laboratory investigation
to exclude all possible causes of cryoglobulin formation.
Although cryoglobulin testing is simple, it requires careful temperature regulation to avoid false negative results. The testing panel should also include cryoglobulin
quantification and characterization, rheumatoid factor
activity and complement levels, to better facilitate patient management. Furthermore, there is a need to
develop and implement consensus guidelines for laboratory and clinical diagnoses of EMC.

Abstract
The discovery of a strong association between hepatitis
C virus (HCV) infection and mixed cryoglobulinemia (MC)
has led to an increasingly rare diagnosis of idiopathic
essential MC (EMC). The incidence of EMC is high in regions where there is a comparatively low HCV infection
burden and low in areas of high infection prevalence,
including HCV. The diagnosis of EMC requires an extensive laboratory investigation to exclude all possible
causes of cryoglobulin formation. In addition, although
cryoglobulin testing is simple, improper testing conditions will result in false negative results. Here, we present a 46-year-old female patient with a case of EMC
with dermatological and renal manifestations, highlighting the importance of extensive investigation to reach
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Table 1 Laboratory results from a patient with essential
mixed cryoglobulinemic syndrome
Laboratory investigation
Complete blood cell counts
Hemoglobin
White blood cell count
Neutrophils
Lymphocytes
Platelets
Coagulation profile
APTT
INR
Renal functions
Urea
Creatinine
Liver functions
Total bilirubin
Direct bilirubin
Alkaline phosphatase
Alanine amino transferase
Gamma glutamyl transferase
Bone chemistry
Calcium
Phosphorus
Albumin
Urine detailed report

INTRODUCTION
Cryoglobulins (CGs) are abnormal proteins/immunoglobulins (Igs) that precipitate out of serum at temperatures below 37 ℃[1]. Initially identified by Winthrobe and
Buell in 1933 and later named by Lerner et al[2], CGs are
found in many disorders ranging from autoimmune and
infectious diseases to malignancies[3-5]. Cryoglobulinemia,
the presence of CGs in blood, is significant only when
the associated symptoms are present[6,7]. Mixed cryoglobulinemia (MC) is strongly associated with hepatitis C virus (HCV) infection[8-11]. Other causes, including autoimmune disorders and other infections, can lead to MC[12].
When the cause for MC cannot be identified, the disease
is termed as idiopathic or essential mixed cryoglobulinemia (EMC)[13-15]. An extensive laboratory investigation is
required to rule out the known conditions associated with
cryoglobulinemic vasculitis to impart a proper diagnosis
of EMC[3,4,16]. Here, we present a 46-year-old female patient with EMC and briefly review the current laboratory
methods for diagnosing this syndrome.

8.5 g/dL (11.5-15.4 g/dL)
15200 × 109/L (4.0-11.0 × 109/L)
87% (40%-80%)
10% (20%-40%)
23000/L (150-400 × 109/L)
28 s (25.8 s)
1.98 (< 1.35)
88 mg/dL (15-39 mg/dL)
6.2 mg/dL (0.5-1.5 mg/dL)
6.1 mg/dL (0.2-1.0 mg/dL)
3.2 mg/dL (0-0.25 mg/dL)
202 U/mL (32-92 U/mL)
10 U/mL (10-40 U/mL)
204 U/mL (7-64 U/mL)
7.5 mg/dL (8.4-10.2 mg/dL)
4.4 mg/dL (2.5-4.0 mg/dL)
2.2 mg/dL (3.5-5.0 mg/dL)
Anuric on admission, later showed
+2 proteinuria; no red blood cells,
no cast

Immunological work-up
Complement 3
Complement 4
Anti-nuclear antibodies
ANCA
Rheumatoid factor activity

CASE REPORT
A 46-year-old female patient presented to the Department of Nephrology after suffering from anuria and
renal failure for ten days. Prior to admission at our institute, the patient had already undergone four sessions of
dialysis in another hospital. The only significant medical
history for the patient was a laparoscopic cholecystectomy she received two months prior. The patient had no
history of hypertension, diabetes mellitus or other renal
disease.
Upon routine examination, the patient was pale, icteric, apyrexial and normotensive, with facial and pedal
edema. Palpable purpura was present on both hands. No
other abnormalities were revealed during the remainder
of the systemic examination. Laboratory investigations
revealed normochromic and normocytic anemia, elevated total leukocyte counts with neutrophilia, and thrombocytopenia. Renal and liver functions were abnormal
and proteinuria was present (+2 on a dipstick) (Table 1).
A chest X-ray and an abdominal ultrasound were normal. There was no evidence of malignancy or infections
upon bone marrow biopsy, and all requested cultures
(blood, urine, and bone marrow) to rule out infections
were negative. A provisional diagnosis of vasculitis was
made.
In the absence of infections and malignancies, further
examinations were carried out (Table 1). An immunological work-up showed low complement levels (C3 and
C4) and a negative anti-nuclear antibody test, which remained negative at a 6-mo follow-up. Type Ⅱ CGs were
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Test results (reference ranges)

Anti-cyclic citrullinated peptide
Anti-extractable nuclear antigens
C-reactive protein
Viral markers
HBsAg
Anti-HCV
Anti-HIV
HCV RNA

0.4 g/L (0.79-1.52 g/L)
0.01 g/L (0.16-0.38 g/L)
Negative
Negative
Positive: 859 IU/mL
(cut off < 20 IU/mL)
Negative
Weakly positive for anti-Ro52
0.1 mg/dL (cut-off < 0.7 mg/dL)
Negative
Negative
Negative
Not detected

ANCA: Anti-neutrophil cytoplasmic antibodies; APTT: Activated partial
thromboplastin time; HBsAg: Hepatitis B surface antigens; HCV: Hepatitis
C virus; HIV: Human immunodeficiency virus; INR: International normalized ratio.

detected, with a cryocrit of 6% (Figure 1A and B). Tests
for anti-HCV antibodies and HCV RNA were negative.
Other tests to evaluate vasculitis were also negative (Table
1). Renal biopsy showed evidence of cryoglobulinemic
glomerulonephritis (Figure 1C and D).
Before vasculitis was suspected, the patient was empirically managed with antibiotics and hemodialysis, but
did not show improvement. After the diagnosis of cryoglobulinemic glomerulonephritis was made, the patient
was treated with intravenous solumedrol (15 mg/kg body
weight) for three days, monthly intravenous injections
of cyclophosphamide (15 mg/kg body weight) for five
months, and plasmapheresis. After 14 plasmapheresis sessions, the patient’s renal functions normalized (serum creatinine 1.2 mg/dL) and the cryocrit decreased to 1%. Cryocrit levels subsequently decreased to less than 1% over a
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Figure 1 Detection of essential mixed cryoglobulinemic syndrome in a female patient. A: Precipitated cryoproteins from the cryoglobulin detection test are
shown at the bottom of the tube, with a cryocrit measurement of approximately 6%; B: Immunotyping of cryoglobulins at 37 ℃ revealed a mixture of polyclonal immunoglobulin (Ig) G and monoclonal IgMκ (black arrows); C: Hematoxylin and eosin-stained renal biopsy showing diffuse moderate mesangial proliferation, numerous
wireloop lesions and hyaline thrombi in capillary lumina (black arrows) (magnification × 200); D: Periodic acid-Schiff staining from the same biopsy showing extensive
hyaline thrombi in the capillary lumina (arrow) (magnification × 200).

period of six months. Normal renal function was found
to be maintained at the one-year follow-up examination.

tributed to MC development. However, 5%-48% of cases
with cryoglobulinemic syndrome have still been reported
as EMC[28-30]. The incidence of EMC is higher in regions
with a low prevalence of HCV infection, and lower in areas with high HCV prevalence[4]. In Pakistan, more than
ten million people are infected with HCV[31,32] and there
is a high burden of other infections, especially in immunocompromised populations[33], which makes the risk
for EMC lower. Therefore, an extensive and thorough
examination is required to rule out other causes of cryoglobulinemia and properly assign an EMC diagnosis[34,35].

DISCUSSION
Brouet et al[17] immunochemically classified CGs into
three types. TypeⅠ CGs are characterized by the presence
of only a monoclonal component, mostly IgMκ, and are
usually found in patients with lymphoid malignancies
such as multiple myeloma. Mixed CGs are comprised of
type Ⅱ, characterized by the presence of polyclonal Igs
with a monoclonal component, and type Ⅲ, which contain only polyclonal Igs[17]. Mixed CGs are also associated
with rheumatoid factor (RF) activity[7,18,19].

Symptomatic MC
Cryoglobulinemic syndrome was first described by
Meltzer et al[18] in 1966 as a triad of symptoms including
purpura, arthralgia and weakness. The syndrome may
also involve the visceral organs, including hepatosplenomegaly[36], glomerulonephritis[37] and lymphadenopathy[30].
The presence of CGs is not always associated with clinical features[24], and low levels of CGs have been found in
HCV-infected patients without associated symptoms[4,6,7].
During renal replacement therapy for end stage renal disease, low levels of CGs have been detected in a substantial number of non-infected and HCV-infected patients,
with and without symptoms[33].

MC with or without HCV infection
Before the discovery of HCV infection, most cases of
MC were defined as EMC, without an underlying identifiable cause[20]. In the early 1990s, HCV became recognized
as the major cause of CG formation, with approximately
90% of MC patients having the virus[3]. It has been reported that approximately 50% of HCV-infected patients
develop CGs in their blood[6]. The viral particles have also
been detected in cryoprecipitates[21,22]. Since this discovery, the diagnosis of EMC has become rare[10,16,23].
Autoimmune or connective tissue diseases[13,14,24,25],
lymphoproliferative disorders[26] and other infections such
as bacterial, viral and parasitic[27] infections, have been at-
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Renal manifestations in MC
The incidence and presentation of renal manifestations
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globulinemia[46]. Similarly, a low C-reactive protein has
also been observed in the serum of patients with MC,
not related to systemic lupus erythematosus[19,47].
CG quantification can be done in various ways, including total protein or immunoglobulin content of
cryoprecipitates, cryocrit determination [45], gel-based
semi-quantitative tests[48] and other methods[49,50]. Determination of levels using a cryocrit is less cumbersome
and more informative, though it should be noted that a
cryocrit is less sensitive and specific than quantification
of washed cryoproteins[44]. CG characterization provides
valuable information that aids in long-term patient management[45,49]. Patients with type Ⅱ CGs should be closely
monitored for B cell lymphoma development, especially
in patients that are difficult to treat[6,15]. Lack of standardization and an incomplete testing repertoire inadvertently
lead to distrust of laboratory results by the treating physicians and undermine the significance of CG detection
in suspected cases, which may poorly affect patient management[4,45,49,50]. This is very important given that better
treatment options are increasingly becoming available to
manage this rare yet troublesome disorder[41,51,52].

in HCV-associated cryoglobulinemia is well documented[10,11]. In non-HCV cryoglobulinemia, including EMC,
the evidence of renal manifestations is predominantly
confined to case reports[29,38-42]. It is important to note
that most of the data on renal manifestations in EMC
have come from studies on French populations[16,28,30,34].
In a multicenter French study comprised of 20 HCVnegative patients with renal manifestations, 50% of the
patients had EMC[16]. In this study, microscopic hematuria and hypertension were the most common presenting
clinical features, followed by nephrotic range proteinuria
and renal insufficiency. In a separate French study, which
contained 33 patients with type Ⅱ CGs, 13 (39%) of the
patients had EMC. Of these patients, eight (62%) had renal involvement, with four of those suffering from renal
insufficiency[34]. In a Dutch study of 22 non-HCV patients with type Ⅱ CGs, seven (32%) were found to have
EMC, of which six patients had renal involvement[35].
CG detection and testing repertoire
Detection of CGs requires stringent temperature control,
a fact that cannot be stressed enough. It is imperative to
maintain the sample temperature at 37 ℃ from the time
the sample is collected until separation of the serum[43].
Failure to keep samples at 37 ℃ will result in false negative results[4,44,45]. In our own experience, centrifuges even
those lacking a heater-with a wide temperature range (e.g.,
0 ℃-40 ℃) can be used to separate serum at 37 ℃. This
can be achieved by preheating the instrument with an
initial dry run at > 37 ℃ and then immediately transferring the samples from a 37 ℃ incubator to the centrifuge.
Once centrifugation is complete, the samples should be
immediately taken out of the centrifuge and placed in a
37 ℃ incubator until the supernatant can be separated.
Adherence to this protocol helps to avoid red blood cell
contamination, which can hinder the visibility of CGs.
Although cryoglobulinemic syndrome was first identified in 1933, the significance of a proper CG detection
assay and awareness for the condition is still not fully
recognized. A large European survey of 140 laboratories
revealed that only 37 (26%) were following the appropriate standard procedure for CG detection[45]. The reporting of CG positive results should include quantification
and characterization of these proteins, RF activity and
complement (C3 and C4) levels[5,44,45]. Although CG concentration does not correlate well with disease activity,
CG levels, along with RF activity and complement levels,
are useful in monitoring the disease[5,19].
This case report highlights the importance for proper
and thorough investigation of a patient in order to diagnose cryoglobulinemic syndrome in the absence of
infections (including HCV) and other known causes of
MC. Furthermore, the quantification and characterization
of CGs is important, as the decrease in cryocrit level in
the present case correlated well with clinical remission.
Although repeated anti-nuclear antibody tests were negative, there was a weak positivity for anti-Ro52 antibodies,
which can be found in various conditions, including cryo-
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Diagnosis of cryoglobulinemic syndrome: Diagnostic
versus classification criteria
Varied clinical presentation and insignificant correlation of CG concentration with clinical manifestations
have made the diagnosis of cryoglobulinemic syndrome
quite difficult. Thus, various diagnostic and classification
criteria have been proposed to facilitate in the diagnosis
of this condition[7,53,54]. Diagnostic criteria are based on
major and minor laboratory and clinical features[54], and
preliminary classification criteria have been proposed,
including a questionnaire regarding symptoms, laboratory
findings (including CG types, complement levels, RF activity and HCV presence) and organ involvement[7]. Diagnostic and classification criteria indicate that the presence
of CGs in serum is the gold standard for a cryoglobulinemic vasculitis diagnosis. Moreover, the presence of clinical features consistent with this syndrome in the absence
of CGs warrants repeat testing for these proteins given
the possibility for false negative results[7,53].
In conclusion, despite a strong association of MC
with HCV infection and other causes that can lead to
CG formation, EMC remains a separate entity. Accurate
diagnosis requires a thorough laboratory investigation to
rule out the known causes of MC. Correct laboratory diagnosis not only requires proper handling of the samples
for CG detection, but also quantification of the amount
of cryoprecipitate and identification of the type of CGs
present. Other tests, such as RF activity and complement
levels (C3 and C4), should be included in the testing
panel to ensure better patient management and monitoring. There is a need to develop and implement consensus
guidelines for the detection of CGs and cryoglobulinemic
syndrome to reduce variability in inter-laboratory reporting and to establish the diagnostic criteria for this clinical
syndrome.
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COMMENTS
COMMENTS
Case characteristics

A 46-year-old female presented with anuria, acute renal failure and palpable
purpura.

8

Clinical diagnosis

The patient was diagnosed with essential mixed cryoglobulinemic syndrome.

Differential diagnosis

9

Vasculitis causing acute renal failure was ruled out.

Laboratory diagnosis

The following laboratory tests were acquired from the patient: negative cultures,
anti-nuclear antibodies, anti-neutrophil cytoplasmic antibodies, anti-hepatitis C
virus (HCV) and HCV RNA, and positive cryoglobulins (CGs) with low C3 and
C4 levels and high rheumatoid factor (RF) activity.

10

Imaging diagnosis

The patient had normal chest X-ray and abdominal ultrasound reports.

11

Hematoxylin and eosin staining, in addition to periodic acid-Schiff stains from a
renal biopsy, showed evidence of cryoglobulinemic glomerulonephritis.

12

Pathological diagnosis
Treatment

The patient was treated with intravenous injections of solumedrol and cyclophosphamide, and plasmapheresis, which improved her condition.

13

Related reports

Essential mixed cryoglobulinemia (EMC) is rare and requires a thorough examination to rule out other known causes. A complete work-up for cryoglobulinemic
syndrome, including quantification and characterization of cryoprecipitates,
complement levels and RF activity, is required for proper management and
monitoring.

14

Cryoglobulinemia is a disorder in which CGs precipitate out of the blood at
temperatures lower than 37 ℃ and is often associated with hepatitis C viral
infection.

15

Term explanation

Experiences and lessons

Early recognition, extensive diagnostic work-up and proper patient management, including regular follow-ups and immunological monitoring, resulted in a
favorable patient outcome in this study.

Peer review

16

This case report with a mini-review highlights the importance of a thorough
investigation for the rare and often neglected diagnosis of EMC. This article
will be of great benefit to clinicians as it increases the awareness regarding
the clinical utility and proper testing and interpretation of cryoglobulin detection
assays.
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Core tip: Hemostatic abnormalities that have already
been described in Ehlers-Danlos syndrome patients include platelet abnormalities (release defects, δ-storage
pool disease) as well as clotting factor deficiencies that
increase the bleeding tendencies of patients. The coexistence of platelet δ-storage pool disease and factor
Ⅴ Leiden mutation in our patient manifested as having
aneurysms of the splenic, renal, hepatic, gastric, mesenteric arteries and diffuse aneurysms of the upper and
lower extremities as well as bilateral lower extremity
deep vein thromboses and pulmonary emboli. This propensity to both bleeding and clotting made the management of our patient challenging on this presentation
with acute anterolateral myocardial infarction.

Abstract
Ehlers-Danlos syndrome (EDS) is a group of inherited
connective tissue disorders caused by collagen synthesis defects. Several hemostatic abnormalities have been
described in EDS patients that increase the bleeding
tendencies of these patients. This case report illustrates
a patient with an unusual presentation of a patient with
type Ⅳ EDS, platelet δ-storage pool disease and factor Ⅴ Leiden mutation. Young woman having previous
bilateral deep vein thrombosis and pulmonary emboli
coexisting with ruptured splenic aneurysm and multiple
other aneurysms now presented with myocardial infarction. Presence of factor Ⅴ Leiden mutation raises the
possibility that the infarct was due to acute coronary
thrombosis, although coronary artery aneurysm and
dissection with myocardial infarction is known to occur in vascular type EDS. This is the first report in the
medical literature of factor Ⅴ Leiden mutation in an
EDS patient which made the management of our patient challenging with propensity to both bleeding and
clotting.

Original sources: Refaat M, Hotait M, Winston B. Homozygous factor V Leiden mutation in type IV Ehlers-Danlos patient.
World J Clin Cases 2014; 2(3): 75-77 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v2/i3/75.htm DOI: http://
dx.doi.org/10.12998/wjcc.v2.i3.75

INTRODUCTION
Ehlers-Danlos syndrome (EDS) is a group of heterogeneous heritable diseases that cause hyperextensibility of
the skin, hypermobility of the large joints and easy bruising. It is classified in regard to main symptoms, the causative gene and the inheritance pattern. Among the eleven
described types of EDS, type Ⅳ EDS known as vascular
form, is a rare autosomal dominant inherited disorder
with a 100% phenotypic penetrance caused by a mutation of the COL3A1 gene encoding type Ⅲ collagen.
EDS has an estimated prevalence of 1:5000 to 1:250000
births, and among all, vascular type accounts for 5%-10%

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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of cases[1,2]. The vascular type is the most severe because
of vascular system complications as type Ⅲ collagen rich
systemic arteries may undergo dissection, aneurysm, or
rupture. Vascular rupture or other organ rupture are the
presenting signs in 70% of patients with vascular EDS
and the mean age for first major arterial or gastrointestinal complication is 23 years[1]. As for the hemostatic
abnormalities previously reported in EDS, patients have
more tendency to bleed due to platelet abnormalities (release defects, δ-storage pool disease) and clotting factors
deficiencies. We report a case of a 40-year-old female
with type Ⅳ EDS, platelet δ-storage pool disease and
factor Ⅴ Leiden mutation. Patient who had multiple previous complications including rupture splenic aneurysm
and multiple other aneurysms in addition to coexisting
bilateral deep vein thrombosis and pulmonary emboli,
presented with acute myocardial infarction.

Leiden mutation in type

Ⅳ

ED patient

Ehlers-Danlos syndrome type Ⅳ.
Initial examination was significant for a woman in
moderate distress, pulse of 115 bpm, blood pressure of
80/40 mmHg, respiratory rate of 24 per minute with 96%
oxygen saturation on 15 L/min non-rebreather, and temperature of 101.7 F. She had elevated jugular venous pressure to 6 cm above the angle of Louis, and diminished
breath sounds in the right lung with right basilar rales. Her
cardiac exam revealed no visible heave, a diminished point
of maximum intensity, a rapid regular rhythm, and a normal first and second heart sound with no audible S3. She
had a holosystolic Ⅱ/Ⅵ murmur loudest at the left sternal
border that did not vary with respiration, and she had no
pericardial rub. Her extremities were warm, and distal pulses were normal except for a diminished left radial pulse.
She had a large surgical scar running the medial length of
her left arm from axilla to distal forearm. She had no peripheral edema. Further physical examination was notable
for prominent veins of the extremities with a transparent appearance of the skin. Her finger, hand, and wrist
joints were hypermobile with passive range of motion.
Electrocardiogram revealed sinus tachycardia with 2
mm ST elevations and Q waves in the antero-lateral
leads consistent with acute antero-lateral myocardial infarction. Initial laboratory evaluation was significant for
troponin Ⅰ of 189 ng/mL. Chest X-ray was significant
for bilateral hazy infiltrates. The patient was offered
emergent cardiac catheterization but declined. She also
declined all antiplatelet and anticoagulant medications.
Echocardiogram was performed revealing severely decreased systolic function with severe hypokinesis of the
anterior wall, septum, apex and inferior wall. The remaining segments were hypokinetic. Right ventricular size
and function and estimated pulmonary artery pressures
were normal, and mild to moderate mitral regurgitation was present. Her mental status, blood pressure, and
chest pain improved with supportive measures including
empiric antibiotics for community acquired pneumonia.
The patient’s recovery from anterolateral myocardial
infarction and pneumonia was complicated by parapneumonic effusion. She tolerated percutaneous pleural drainage well and was discharged home.

CASE REPORT
The patient is a 40-year-old woman previously diagnosed
with Ehlers-Danlos syndrome type Ⅳ and aneurysms of
the splenic, renal, hepatic, gastric, and mesenteric arteries
as well as diffuse aneurysms of the upper and lower extremities. She was transferred emergently from an outside
hospital with nausea, vomiting, chest pain, shortness of
breath, productive cough, and fever of two days duration. Her history was significant for coagulopathy associated with platelet storage pool defect, factor Ⅴ Leiden
with large bilateral lower extremity deep vein thromboses
and pulmonary emboli, and diet controlled diabetes
mellitus. Further history obtained from the patient and
medical record revealed a healthy childhood and generally
good health in early adulthood. The patient noted that
she had always been “double jointed” in her hands. She
had excessive bleeding after cesearian section and deep vein
thrombosis in her twenties that prompted hematologic evaluation. This revealed a prolonged bleeding time and platelet
storage defect, and factor Ⅴ Leiden homozygous mutation.
The patient denied a tobacco smoking history.
At the age of 33 she was hospitalized for abdominal
pain and underwent appendectomy for presumed appendicitis. Approximately one month later she presented
again with further abdominal pain and was found to have
a ruptured splenic artery aneurysm and multiple aneurysms of the hepatic, renal, gastric, and mesenteric arteries. She underwent emergent splenectomy. Extensive vascular adhesions were found on laparotomy at that time.
Four days later she developed a left arm compartment
syndrome due to an automated sphygmomanometer
and underwent emergent vascular reconstruction of her
brachial artery. That hospitalization was further complicated by post-op intrabdominal bleeding requiring repeat
laparotomy and Jackson-Pratt drainage placement, and
hematochezia due to anal fissures. During recovery from
these acute events she developed thigh pain and pleuritic
chest pain and was found with large bilateral deep vein
thromboses and small pulmonary emboli. Surgical pathological examination of the splenic artery aneurysm with
molecular and biochemical analysis were diagnostic of

WCCR|www.wjgnet.com

Ⅴ

DISCUSSION
Among the eleven described types of EDS, type Ⅳ EDS,
also known as vascular form, is a rare autosomal inherited disorder of connective tissue due to a mutation of
the COL3A1 gene encoding type Ⅲ collagen. It presents
a decreased amount of type Ⅲ collagen and therefore
an increased vascular friability and fragility. The vascular
morbidity this patient has experienced is typical of patients with vascular EDS type Ⅳ who do not express the
typical hyperextensible skin and joints[3]. In fact, it is the
most severe form and leads to premature death due to
hemorrhage from the rupture of the major and visceral
arteries. Besides the connective pathology responsible
for the bleeding tendency, several hemostatic abnormalities have been described in EDS patients. These include
platelet abnormalities (release defects, δ-storage pool
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Ⅳ

ED patient

disease) as well as clotting factor Ⅷ, Ⅸ, XI and XIII deficiencies[4-6]. However, cause of the acute anterolateral
myocardial infarction remains unclear in this unfortunate
young woman with the combination of platelet storage
pool defect with coagulopathy and factor Ⅴ Leiden mutation with history of deep vein thromboses and pulmonary emboli. Coronary artery aneurysm and dissection
with myocardial infarction is known to occur in vascular
type EDS[7-14]. The coexistence of factor Ⅴ Leiden mutation further raises the possibility that the infarct was due
to acute coronary thrombosis, although a clear association between MI and factor Ⅴ Leiden in non-smokers
has not been established[15]. Coronary artery aneurysm
with or without dissection as an anatomic substrate for
acute coronary thrombosis in this individual with factor Ⅴ Leiden is one possibility that could tie together
her vascular and hematologic abnormalities that resulted
in acute anterolateral myocardial infarction. This patient
had an unusual combination of pathologies. This rare association of EDS type Ⅳ, platelet δ-storage pool disease
and factor Ⅴ mutation is not previously described. As our
patient illustrates, this association predisposes to bleeding
and clotting tendencies. While there is no therapy for EDS,
desmopressin acetate reduces the bleeding time in patients
with EDS type Ⅳ and platelet δ-storage pool disease[16].

REFERENCES
1

2

3

4

5

6

7
8

COMMENTS
COMMENTS
Case characteristics

9

Clinical diagnosis

10

Differential diagnosis

11

A 40-years-old female diagnosed with Ehlers-Danlos syndrome (EDS) type Ⅳ
presented with chest pain, shortness of breath and productive cough.
Diminished breath sounds in the right lung, holosystolic Ⅱ/Ⅵ murmer loudest
at left sternal border and elevated jugular venous pressure to 6 cm above the
angle of Louis.
Myocardial infarction, pulmonary embolism, pneumonia.

Laboratory diagnosis
Troponin I 189 ng/mL.

12

Imaging diagnosis

Electrocardiogram (ECG): 2 mm ST elevations and Q waves in anterolateral
leads; chest X-ray: Bilateral hazy infiltrates; echocardiogram: Decreased systolic
function with severe hypokinesis of anterior wall, septum, apex and inferior wall.

Pathological diagnosis

13

ECG and troponin suggestive of anterolateral myocardial infarction.

Treatment

Patient declined both emergent cardiac catheterization and antiplatelet/anticoagulation medications.

14

Related reports

Patients with type Ⅳ Ehler-Danlos are reported to have increased tendency to
bleed rather than having hypercoagulability state.

15

Experiences and lessons

This case report shows unusual coexistence of platelet storage disease and
factor Ⅴ Leiden mutation in EDS, predisposing our patient to bleeding and clotting tendencies.
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Which triggers the other?
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which raises the possibility of associated hemophagocytic syndrome. In the setting of RP or AAV physicians
should always be aware of the possibility of sudden or
insidious appearance of the other disease.
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Core tip: Relapsing polychondritis (RP) is a rare disease
usually diagnosed late when serious symptoms occur.
Appearance of renal symptoms significantly increases
the possibility of associated associated vasculitis (AAV).
We present three cases of RP in whom AAV occurred
at different times during the illness. AAV caused rapidly
progressive glomerulonephritis (RPGN) in the second
and third patient. Aggressive immunosuppression resulted in remission of both RP and AAV. In the RPGN
cases dialysis could be discontinued.

Abstract

Original sources: File I, Trinn C, Mátyus Z, Ujhelyi L, Balla J, Mátyus J. Relapsing polychondritis with p-ANCA associated vasculitis:
Which triggers the other? World J Clin Cases 2014; 2(12): 912-917
Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/
i12/912.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i12.912

Relapsing polychondritis (RP) is a rare autoimmune
disease with chronic inflammatory/destructive lesions
of the cartilaginous tissues. In one third of the cases it
is associated with other autoimmune disorders, mostly
with anti-neutrophil cytoplasmic antibody (ANCA) associated vasculitis (AAV). We report three cases of RP
with p-ANCA positive AAV. In the first patient RP developed 1.5 years after the onset of AAV. In the others the
signs of RP were present before the onset of severe
crescent glomerulonephritis. Patients responded well
on steroid and cyclophosphamide. In dialysis dependent cases plasmapheresis was also used successfully.
During the 2 and 1.5 years of follow up, they were
symptom-free, and had stable glomerular filtration rate.
The first patient died after four years of follow-up due
to the complications of sudden unset pancytopenia,
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INTRODUCTION
Relapsing polychondritis (RP) is a rare disease characterized by recurrent inflammatory flares of cartilaginous
structures of ear, nose, joints, larynx and tracheobronchial tree[1-4]. The aetiology of RP is not clearly defined,
but the pathogenesis should involve an autoimmune
response to cartilage[5]. About one third of RP cases can
be associated with other multi-system diseases, of which
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fection of the skin developed, therefore cyclophosphamide
was withdrawn. The patient was well on a low dose steroid,
but after tapering the dose to 4 mg/d in November 1999
episcleritis reoccurred. Painful swelling and redness of
both auricles with sparing of the ear lobe had also developed (Figure 1). Auricular polychondritis spontaneously
diminished, but in the next months it relapsed twice. Less
severe inflammation of the nose bridge was also present.
Based on these clinical symptoms the diagnosis of relapsing polychondritis was established. ANCA remained
negative and no other signs of systemic vasculitis reoccurred. Increased steroid dose and azathioprine resulted
in remission of polychondritis, therefore six month later
azathioprine was withdrawn and only 4-8 mg of methylprednisolone was applied. In June of 2002 fever, weakness and purpura reoccurred. Severe thrombocytopenia
(24 G/L), leucopenia (1,2 G/L) and anaemia (Hb 78 g/L)
were also present. Bone marrow biopsy showed hyperregenerative cell lines but also a delay in cell maturation
thus leading to pancytopenia. Occasionally macrophages
containing red blood cell fragments within their cytoplasm were also present. No primary haematological
disease was seen and ANCA was negative. Pulse steroid
treatment was given resulting in quick improvement of
pancytopenia. In August 2002 pancytopenia suddenly reoccurred and the patient died within 24 h after admission
into another institution. No autopsy was performed.

Figure 1 Red and swollen ear of patient 1. The inflammation spares the
lobule.

primary systemic vasculitides are the most common. antineutrophil cytoplasmic antibody (ANCA) may be present in up to 25% of patients with RP[6]. Some of these
patients show a classical clinical picture of one of the
ANCA associated vasculitides (AAV) and polychondritis
is usually thought to be a secondary phenomenon[7-9].
However many RP patients with ANCA positivity do not
have any, or only limited, vasculitic symptoms[6] and the
occurrence of RP may precede AAV[10-12]. It is possible
that the development of ANCA could be provoked by
RP, as it was seen by us in rheumatoid arthritis patients[13].
Whatever is the sequence of disease manifestations,
the occurrence of renal symptoms significantly raise the
possibility of (underlying or secondary) AAV, the need
for more aggressive treatment, and indicates worse prognosis[14-17]. We present three cases of RP in whom AAV
occurred at different times during the illness. Two patients developed rapidly progressive glomerulonephritis
(RPGN). The aggressive treatment resulted in dialysis
independence in both cases.

Case report 2
A 63-year old woman was admitted to our Department in
July 2012 with two months’ history of 6 kg weight loss,
fatigue, subfebrility, elevated C-reactive protein and normocytic anaemia. She had renal failure as well and needed
urgent haemodialysis (serum creatinine 1040 μmol/L).
Urinalysis disclosed proteinuria and glomerular haematuria, ultrasound showed normal size kidneys. Rapidly
progressive glomerulonephritis was suspected. The renal
biopsy demonstrated pauci-immune necrotizing glomerulonephritis with fibrocellular crescents being present in
70% of glomeruli (Figure 2). She had elevated anti-MPO
titer: 21 U/mL (normal < 5 U/mL). The diagnosis of
ANCA associated systemic vasculitis was established.
Typical signs of auricular chondritis were also present,
her ears were tender and had cauliflower appearance. She
complained of dizziness, hearing loss, and compromised
smell. Her bilateral mixed hearing loss was diagnosed 8
years earlier. In the recent years she had migrating transient polyarthralgia, recurrent nasal obstruction and red
eyes, but medical consultation was not sought except due
to hypertension in 2010. These signs and symptoms led
to the diagnosis of relapsing polychondritis. Pulse steroid
of 3 × 1 g was given and five sessions of plasmapheresis
were performed. Treatment resulted in immediate resolution of the inflammatory symptoms. Maintenance immunosuppression was continued in a dose of 0.5 mg/kg per
day prednisolone and 1.5 mg/kg per day cyclophosphamide per os. Renal function improved, in February 2013
dialysis could be discontinued, cyclophosphamide was

CASE REPORT
Case report 1
In March 1998 microscopic polyangiitis was diagnosed
in a 58 years old male, based on four weeks’ history of
fever, anaemia, purpura, arthralgia, episcleritis, axonal
neuropathia, and p-ANCA positivity of 38 U/mL (normal
< 3 U/mL). Glomerular haematuria, granular casts and
mild proteinuria were also present. The serum creatinine
was normal, therefore a kidney biopsy was not performed. Renal angiography did not find any aneurysms.
Skin biopsy verified small vessel vasculitis. Per os treatment
with 1 mg/kg steroid and 2 mg/kg cyclophosphamide
resulted in quick resolution of symptoms and p-ANCA
negativity, but 2 mo later severe leucopenia and herpes in-
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A

B

Figure 2 Renal biopsy of the second patient: extensive fibrocellular crescents in the glomeruli. A: Haematoxilin-eosin × 40; B: Periodic acid-Schiff × 40.

withdrawn. Prednisolone was stopped in June 2014 (estimate
GFR 20 mL/min per 1.73 m2, proteinuria 0.5 g/L). During the 2 years of follow-up, no relapse of vasculitis or
polychondritis was observed. Anti-MPO level remained
negative, her hearing and the shape of her ears returned
to normal.

episode but rather by an immunosuppression-related
cerebral infection. Herpes encephalitis was diagnosed
by liquor herpes simplex virus polymerase chain reaction
positivity. Intravenous acyclovir and immunoglobulin was
administered, the steroid dose increased and cyclophosphamide discontinued. This therapy resulted in a slow but
full recovery regarding cerebral symptoms. The steroid was
gradually tapered and stopped after 1 year. There was no
relapse of polychondritis or vasculitis during the 18 mo
follow-up, eGFR stabilized about 20 mL/min per 1.73 m2,
there was no proteinuria, and ANCA tests were negative.
The most important laboratory findings are presented
in the Table 1.

Case report 3
A 56-year-old woman - with a ten year history of hypertension - was referred to our Department in October
2012 due to RPGN requiring dialysis. ANCA associated
glomerulonephritis was established based on > 100 U/
mL anti-MPO (normal < 5 U/mL) and pauci-immune
glomerulonephritis (fibrocellular crescents in 10 of 32
of glomeruli) seen in the kidney biopsy. In recent years
she repeatedly experienced hoarseness, sore throat, laryngotracheal pain, swollen, tender, painful ears and low
grade fever. Symptoms sometimes disappeared spontaneously, sometimes she was treated with antibiotics and
analgesics. She also had migrating arthralgia. Based on
these signs preceding polychondritis was also diagnosed.
Before the start of her complaints she punctured her
finger while vaccinating rabbits against myxomatosis. At
that time (September 2011) laboratory tests revealed normal renal function without proteinuria and haematuria. In
September 2012 her throat and ear complaints reoccurred
accompanied by fever, fatigue, weight loss, macroscopic
haematuria and oliguria. Considering this acute episode
she was started on the following therapy: pulse prednisolone (4 × 0.5 g), plasmapheresis (5 session), and 1.5
mg/kg oral cyclophosphamide. The treatment resulted in
resolution of the inflammatory symptoms, renal function
improved, and dialysis could be discontinued. Anti-MPO
level decreased to 16 U/mL. The patient was discharged
in good condition with 0.8 mg/kg per day methylprednisolone and 1.5 mg/kg per day cyclophosphamide. After
three weeks she needed admission to our intensive care
unit due to high fever, repeated convulsions, agitation
and unconsciousness. ANCA titer was normal, renal
function has not deteriorated, and her ears and throat
did not show signs of inflammation. Therefore cerebral
symptoms were suspected not caused by a vasculitic

WCCR|www.wjgnet.com

DISCUSSION
We present three cases of ANCA associated vasculitis,
who also merit the diagnostic criteria for RP. They are
not exceptional cases, because vasculitis can be seen in
14% of RP patients[1], ANCA positivity in up to 25%
of RP patients[6]. The annual incidence of AAV and RP
(which is about 10-30/million and 3.5/million population
respectively) makes it unlikely that these cases represent
simple coincidence.
About one third of RP cases can be associated with
other autoimmune diseases, of which vasculitis is the
most common[1-4]. All types of vasculitis were already
reported with RP, including microscopic polyangiitis[10,14],
polyangiitis with granulomatosis[18], eosinophil granulomatosis with polyangiitis[19], among them most frequently
AAV. In our three cases microscopic polyangiitis was diagnosed based on the general and renal signs of systemic
vasculitis, the absence of eosinophilia, allergic rhinitis/
asthma or sinusitis/otitis. The p-ANCA, anti-MPO positivity is also characteristic for MPA.
There are no specific clinically applicable tests to confirm the diagnosis of RP. Antibodies against type Ⅱ collagen and matrilin-1 (cartilage matrix protein prominent
in tracheal, auricular, and nasal cartilages) can be detected
in sera of patients with RP, however their sensitivity and
specificity is very low[5]. Therefore the diagnosis of RP
is based on clinical signs[20]. Currently the diagnosis of
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picion of pauci-immune crescentic glomerulonephritis,
which was verified by a kidney biopsy. This type of glomerular lesion is diagnostic for AAV-s, even if ANCA is
not present. In the early phase of kidney damage only focal segmental glomerular necrosis can be present. These
lesions were the most frequently observed pathological
finding in RP and rose the suspition of vasculitis even decades earlier when ANCA was not yet available[14-17]. Less
frequently other types of glomerulonephritides, such as
IgA nephropathy[25], membranous nephropathy[26] had
also been reported. We think that these lesions could not
to be linked to RP. When renal signs appear it is very important to differentiate renal vasculitis from other causes:
e.g., membranous nephropathy could be caused by nonsteroid anti-inflammatory drugs, used for the treatment
of arthralgia in RP.
Renal vasculitis indicates a worse prognosis and the
need for more aggressive immunosuppressive treatment.
Due to the poor response of AAV to steroids alone,
first-line regimes used in patients with RP/AAV overlap
should include additional cyclophosphamide or other
immunosuppression. Our patients responded well on
steroid and cyclophosphamide treatment. In dialysisdependent cases we combined it with plasmapheresis.
This regime resulted in dialysis independence in spite of
the advanced histological picture. The patients became
symptom-free both regarding RP and AAV. They have severely decreased GFR, which could have been prevented
had they been referred to us earlier. The first patient died
after four years of follow-up due to the complications of
sudden unset pancytopenia. No primary haematological
disease was seen on bone marrow biopsy. Therefore it
was thought to be a result of a flare of the underlying autoimmune disease, which was supported by the fact that
pulse steroid treatment had been effective. The presence
of hemophagocytosis and the recurrence of pancytopenia with sudden respiratory failure raise the possibility of
hemophagocytic syndrome. Its association with adult onset autoimmune disease has recently gained attention[27,28].
The association of RP and AAV can lead to critical conditions and treatment needs to be initiated promptly and
undertaken by an experienced team. RP patients need a
regular and prolonged follow up for renal symptoms and
ANCA-s as well.

Table 1 Laboratory findings in relapsing polychondritis
patients with systemic vasculitis
Case 1, male
58 yr
03, 1998
Proteinuria (g/d)
Haematuria (vvt/hpf)
Hb (g/L)
CRP (mg/L)
UN (mmol/L)
Creatinine (μmol/L)
GFR (mL/min
per 1.73 m2)
Anti-MPO ab (U/mL)

Case 2 female
56 yr
7, 2012

0.2
15
95
209
6.3
105
> 60
38
(normal < 3)

1.03
516
63
101
41
1040
3
21.8
(normal < 5)

Case 3, female
63 yr
10, 2012
4.7
107
69
103
28
534
7
> 100
(normal < 5)

CRP: C-reactive protein; GFR: Glomerular filtration rate.

RP requires the presence of a proven inflammation in
at least 2 of 3 of the auricular, nasal, or laryngotracheal
cartilages, alternatively, a proven inflammation in one of
the above cartilages and two other signs including ocular
inflammation, hearing loss, vestibular dysfunction, or seronegative arthritis[21].
In our cases the auricular chondritis was the diagnosis-raising sign, but there were other signs in every case
to meet the diagnostic criteria of RP. In the first patient
recurrent polychondritis developed 1.5 years after the onset of typical vasculitis (neuropathy, purpura, haematuria)
when the steroid dose was tapered off. This supports the
concept, that RP is a secondary phenomenon of underlying AAV. However, at that time vasculitis was not active,
furthermore ANCA was negative. This observation is
counter to the findings outlined in a recent case report[9].
In Case 3 the ear and throat symptoms preceded the
vasculitis by one year. Her symptoms started after an accidental needle-puncture while vaccinating rabbits against
myxomatosis. It is possible that the attenuated Myxoma
virus was the trigger activating the immune system by molecular mimicry. In Case 2 AAV and auricular chondritis
occurred at the same time, but her hearing loss preceded
them by eight years. From that time she had recurrent
auricular, nasal and ophthalmological symptoms, which
raises the possibility of RP. The diagnosis of RP is difficult in the early stage because the incidence of each
symptom is less than 50% at the onset[1]. The diagnosis
is usually delayed by 3 years[22] but the delay can be as
long as 10 years[23]. Extremely precise case history and
clinical evaluation is needed. In this case the biopsy of
an involved cartilage could help. Biopsies, however, often
show only nonspecific granulation tissue, so the pathognomonic findings for RP may be not be easy to obtain[24].
In spite of the fact that glomeruli do not contain type
II collagen, renal involvement was reported in 29/129
cases in the Mayo Clinic study[17]. Haematuria was the
most frequent abnormality occurring in 26% of 337 patients[1]. It was observed in all our cases, indicating a proliferative glomerulonephritis. Rapid decline in glomerular
filtration rate (GFR) was seen in two cases raising the sus-
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Recommendation
In any case of RP or AAV physicians should be aware of
sudden or insidious appearance of the other disease.

COMMENTS
COMMENTS
Cases characteristics

A 58-year-old male diagnosed with microscopic polyangiitis experienced painful
swelling and redness of both auricles, a 63-year-old woman had renal failure,
tender and cauliflower-like ears, a 56-year-old woman -with a history of relapsing polychondritis-presented with rapidly progressive glomerulonephritis.

Clinical diagnosis

Swelling and redness of both ears, arthralgia, red eyes, hearing loss, tracheobronchial pain pointed to relapsing polychondritis, while purpura, general (fever,
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fatigue, weight loss), and renal (haematuria, oliguria) symptoms to vasculitis.

Differential diagnosis

10

Microscopic polyangiitis, polyangiitis with granulomatosis, eosinophil granulomatosis with polyangiitis, other vasculitides, systemic lupus erythematodes, other
causes of rapidly progressive glomerulonephritis (RPGN) can be considered.

Laboratory diagnosis

11

High C-reactive protein, anaemia, p-anti-neutrophil cytoplasmic antibody/antiMPO positivity, haematuria, proteinuria, elevated serum creatinine, decreased
glomerular filtration rate (Table).

Imaging diagnosis

Chest X-ray was unremarkable, abdominal ultrasound showed normal size kidneys.

12

Skin biopsy of the first patient showed small vessel vasculitis, renal biopsy of
the other two patients was consistent with pauci-immune crescentic glomerulonephritis.

13

Pathological diagnosis

Treatment

Immunosuppressive treatment with steroid, cyclophosphamide, azathioprine; in
the RPGN cases plasmapheresis was the specific medication.

Related reports

14

There are only scattered case reports about the association of relapsing polychondritis (RP) and associated vasculitides (AAV).

Term explanation

15

Experiences and lessons

16

Pauci-immune glomerulonephritis is diagnosed based on extensive extracapillary proliferation (leading to crescent formation) and necrotic lesions in the
capillary tuft with negative immunofluorescent and electron microscopic finding.
In any case of RP or AAV physicians should be aware of sudden or insidious
appearance of the other disease.

Peer review

It is properly writen article on case series of relapsing polychondritis and vasculitis.

17
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Core tip: This case report describes a patient with Erdheim-Chester disease with gastrointestinal manifestations and unique endoscopic appearance as seen both
in gastroscopy and colonoscopy with histological proof
of histiocyte infiltration of the lamina propria. The clinical and endoscopic findings of this unique case, to the
best of our knowledge, were never described before, so
were the features of the gastrointestinal involvement in
this disease.
Original sources: Ben-yaakov G, Munteanu D, Sztarkier I, Fich
A, Schwartz D. Erdheim chester - A rare disease with unique endoscopic features. World J Gastroenterol 2014; 20(25): 8309-8311
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i25/8309.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i25.8309

Abstract

INTRODUCTION

Erdheim-Chester disease (ECD) is a rare inflammatory
syndrome in which systemic infiltration of non-Langerhans cell histiocytes occurs in different sites. Both the
etiology and pathophysiology of ECD are unknown,
but CD68 positive CD 1a/S100 negative cells are characteristic. The presentation of ECD differs according
to the involved organs. This case report describes a
patient with ECD and the gastrointestinal manifestations and unique endoscopic appearance as seen in
gastroscopy and colonoscopy with histological proof
of histiocyte infiltration of the lamina propria. The
clinical and endoscopic findings of this unique case, to
our knowledge, were never described before, so were
the features of the gastrointestinal involvement in this
disease.

Erdheim-Chester disease (ECD) is a rare inflammatory
disease in which systemic infiltration of non-Langerhans cell
histiocytes occurs in different sites. Both the etiology and
the pathophysiology of ECD are unknown, but CD68
positive CD1a/ S100 negative cells are characteristic[1].
The presentation of ECD differs according to the involved organs. In most cases, lesions of long bones are
present, but CNS[2-4], heart[5] and lung[6,7] manifestations
in this disease were previously described as well. Gastrointestinal involvement in ECD seems to be extremely
rare[8], unlike other histiocytosis[9], and to the best of our
knowledge, there are only three case reports published
describing hepatic billiary and pancreatic manifestations[8,10,11] of this disease.
Here we describe a case of a 36-year-old female patient who presented to the ER with prolonged diarrhea
polyuria, fatigue and weight loss.
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The laboratory test showed anemia with hemoglobin
level of 9. Her hemoglobin was within a normal range
over the past 6 mo. White cell count was normal with
no deviation in differentiation. The blood chemistry was
normal besides mild elevation of transaminases. Alanine
aminotransferase was 68 IU/L, and aspartate aminotransferase was 164 IU/L; both were documented at a
normal range two mo before. Serum lactate dehydrogenase was 2200 U/L (normal range, 230-480), serum iron
was 21 μg/dL (normal range, 40-145) with transferrin
level of 148 (normal range, 200-360). Albumin was 3.3
g/dL (normal range 3.5-5.2) and C reactive protein was
increased to 3.43 mg% (normal range, up to 0.5), antinuclear Ab, rheumatoid factor, DNA Ab celiac screen
and ANCA were negative as well as serology for viral
hepatitis.
Computerized tomography of chest, abdomen and
pelvis revealed mildly enlarged axillary and retroperitoneal lymph nodes, mild splenomegaly, few small hypodense
hepatic lesions and sclerotic lesions in both sternum and
iliac crest.
A month prior to the current admission, she was
evaluated at another medical center where bone marrow
was aspirated, resulting in suspicion of histiocytosis. An
auxiliary lymph node was surgically obtained, and showed
almost complete replacement of lymph node by a monotonous population of CD68 positive , CD1a and S-100
protein negative histiocytes. PAS and polymerase chain
reaction for different mycobacteria were negative. Bone
marrow showed hypercellularity with the presence of
non-necrotizing epithelial granulomas. The pathologist
conclusion was an adult form of ECD.
Due to the weight loss, prolonged diarrhea and recurrent vomiting, and in light of the pathologist conclusion,
an endoscopic evaluation of the upper gastrointestinal
tract was performed by gastroscopy and colonic evaluation by colonoscopy with intubation of the ileocecal
valve and examination of the terminal ileum.
The gastroscopy showed a cobblestone-like raised
nodular gastritis of the entire stomach (Figure 1). Pylorus and duodenum were normal. Gastric biopsy showed
chronic follicular inflammation associated with patchy
infiltration of CD68 positive foamy histiocytes (Figure
2). Colonoscopy revealed numerous small round hyperpigmented lesions with decreased vascularity in the
surrounding mucosa extending from the rectum to the
cecum (Figure 3).
The terminal ileum was normal as well. Biopsies
subsequently taken showed colonic mucosa with preserved crypt architecture and patchy infiltration of foamy
histiocytes. PAS and Giemsa stains were negative for
micro-organisms (Figure 4). The biopsies taken from
the terminal ileum were normal. After the diagnosis of
ECD was made, the patient was treated with interferon
which is the current standard of treatment[12]. The patient
began a course of combined vinblastine and prednisone
and achieved partial response. Unfortunately, no further
follow-up is available.

Figure 1 Endoscopic appearance of the stomach body.

A

B

Figure 2 Histological findings in gastric biopsy. A: Lamina propria infiltrated
by foamy histiocytes negative for PAS (PAS stain, × 200); B: Foamy cells
stained positive for CD 68 (CD68 stain, × 100).

CASE REPORT
A 36-year-old female, previously healthy with the exception of an anxiety disorder, and treated with Fluoxetine,
was admitted to hospital due to diarrhea, weight loss,
nausea and vomiting, prolonged fever and weakness for
the last 3 mo. She reported significant weight loss of
more than 10 kg in the last year with increased thirst and
polyuria. The patient denied any cardiac, respiratory or
bone pain but did complain of joint pain with no evidence of arthritis. On admission, the patient’s fever was
38.3, but other vital signs were normal. She had body
mass index of 19 kg/m2. Physical examination showed
notable cachexia with palpable groin lymph nodes.
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2

3

4
Figure 3 Colonoscopy showing numerous small round hyper-pigmented
lesions.

5

6

7
Figure 4 Histology of colonic mucosa showing histiocytic infiltration of
lamina propria (HE stain, × 100).

8
9

DISCUSSION
ECD is a systemic type of non-Langerhans cell histiocytosis. It was first described by Jacob Erdheim and William
Chester in 1930. There were approximately 400 cases
reported in literature with extremely rare gastrointestinal
involvement. There has been no endoscopic description
of gastrointestinal features so far.
Here, for the first time, we discuss the endoscopic
findings revealed by both gastroscopy and colonoscopy
in a patient with gastrointestinal involvement of ECD.
Although extremely rare, this case suggests that physicians should always keep in mind the diagnosis of infiltrating systemic disease such as ECD when dealing with
prolonged unexplained gastrointestinal complains along
with systemic symptoms of chronic disease.

10

11

12
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Core tip: Splenic rupture after colonoscopy is a very
rare but potentially serious complication. This is a case
of a 65-year-old woman who suffered severe splenic
rupture after colorectal endoscopic submucosal dissection (ESD) for lateral spreading tumor in the descending colon. Colorectal ESD is usually a long and
position-demanding technique, implying torquing and
loop formation. To our knowledge this is the first case
of splenic rupture after colorectal ESD reported in the
literature.
Original sources: Herreros de Tejada A, Giménez-Alvira L,
Van den Brule E, Sánchez-Yuste R, Matallanos P, Blázquez E,
Calleja JL, Abreu LE. Severe splenic rupture after colorectal
endoscopic submucosal dissection. World J Gastroenterol 2014;
20(28): 9618-9620 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i28/9618.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i28.9618

Abstract
Splenic rupture (SR) after colonoscopy is a very rare
but potentially serious complication. Delayed diagnosis
is common, and may increase morbidity and mortality associated. There is no clear relation between SR
and difficult diagnostic or therapeutic procedures, but
it has been suggested that loop formation and excessive torquing might be risk factors. This is a case of a
65-year-old woman who underwent endoscopic submucosal dissection (ESD) for lateral spreading tumor in
the descending colon, and 36 h afterwards presented
symptoms and signs of severe hypotension due to SR.
Standard splenectomy was completed and the patient
recovered uneventfully. Colorectal ESD is usually a long
and position-demanding technique, implying torquing
and loop formation. To our knowledge this is the first
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INTRODUCTION
Splenic rupture (SR) after colonoscopy is a very rare
complication, with an estimated incidence rate of 1-21
cases/100000 colonoscopies/year[1,2], with a higher proportion in female population[2-5]. It was first reported in
the mid-70 s[5,6], and since then slightly over 100 cases
have been reported worldwide[2], probably due to under-

1578

February 8, 2015|Second Edition|

Herreros de Tejada A et al . Splenic rupture after colorectal ESD

Most of the cases published in the literature were not
related to difficult diagnostic or therapeutic colonoscopies[2-4]. It has been suggested that loop formation and
excessive torquing might induce significant stress over the
splenocolic attachments and trigger splenic surface avulsion[2,3,7]. Some authors consider that tension over iatrogenic adhesions between left colon and spleen in patients
with previous abdominal surgery may be related[3,6,8], but
conclusive data have not been reported so far. Though
mild cases with favorable prognosis can be treated conservatively (observation or splenic embolization)[2,3], those
with significant bleeding (hemoglobin drop > 3 g/dL)
require emergent surgery and splenectomy[2-4,10].

Figure 1 Endoscopy view of lateral spreading tumor granular mixed type
(0-Is + Ⅱa), 30 mm size (descending colon).

Case report
A 65-year-old woman with no significant medical history and no prior surgery was admitted for endoscopic
submucosal dissection (ESD) of a lateral spreading tumor granular mixed type (0-Is + Ⅱa), 30 mm in larger
diameter, located in the proximal descending colon (Figure 1). Procedure was performed under deep sedation
controlled by anesthesiologist in the endoscopy unit. A
pediatric colonoscope (PCF-H180 AI/L, Olympus Co.)
with a regular 11.8 mm plastic cap attached (D-201-11304,
Olympus Co.) was used to perform ESD; special knifes
utilized were Flush knife 1.5 BT (Fujifilm, Co) and Hook
knife (Olympus, Co.). En-bloc resection was completed
successfully in 74 min without apparent complications.
The patient started experiencing dizziness and significant
hypotension 36 h after the procedure, with a drop in hemoglobin level of 7 g/dL. Resuscitation maneuvers were
initiated and emergent CT showed signs of SR, with active vascular contrast extravasation, perisplenic hematoma
and large hemoperitoneum (Figure 2). The patient was
taken to the operating room and emergent laparotomy
demonstrated 2.5 L hemoperitoneum and multiple splenic lacerations, with no signs of colonic lesions. Standard
splenectomy was completed, with no further events. According to guidelines, standard post-splenectomy vaccination on the patient was started right after surgery. The
patient was discharged 6 d after. Final pathology of the
ESD specimen showed a 32 mm × 22 mm tubular adenoma with low-grade dysplasia and free lateral and deep
margins (R0) (Figure 3), whereas the assessment of the
spleen did not show any significant abnormality.

B

A

1
1

C

1

Figure 2 Computerized tomography images. A, B: Multiplanar sagital and
coronal reformation images: periesplenic hematoma (black arrow) and large hemoperitoneum (white arrows); C: Active splenic vascular contrast extravasation:
focal areas of high attenuation (arrow) in splenic subcapsular space. 1Spleen.

reporting or due to a bias toward the publication of severe cases[2,3,7].
Delay in diagnosis is common and may be related
to increased morbidity and mortality (up to 5%)[2,3], as
well as to a source of professional liability[8]. Sudden upper left quadrant abdominal pain and left shoulder pain
(Kehr´s sign), significant hemoglobin drop or symptoms
associated with low blood pressure should alert us[2-4,7,8].
Diagnosis of this complication may be right during colonoscopy withdrawn (free blood sign in the left colon)[7],
but usually happens several days after[2-4,9]. Emergent
abdominal computerized tomography (CT) provides diagnostic confirmation[2,3].
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DISCUSSION
To the best of our knowledge, SR after colorectal ESD
has not previously been described, probably due to the fact
that the number of procedures worldwide is exceedingly
small compared to the number of diagnostic or regular
therapeutic colonoscopies. Nevertheless, it is expected that
increasing number of colorectal ESD will be performed
every year with the progressive adoption of this technique.
In addition, this technique commonly implies long procedures, with frequent changes of patient´s position and
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Figure 3 Pathology images. A: Macroscopic appearance of resected specimen post formalin-fixed; B: Histological appearance of tubular adenoma featuring mucosal low-grade neoplasia and normal mucosa. Hematoxylin and eosin staining section (× 25).

scope movements (torquing and bending) to get the best
of gravity for adequate working field, a risk factor suggested in several studies[2,3,7].
In the present report the timeline between the procedure and the onset of symptoms supports the causal
relationship between colorectal ESD and splenic injury.
The location of the colonic neoplasia next to the splenic
flexure and the extended time (> 1 h) with repeated
torquing and bending might have contributed to this uncommon complication. Endoscopists performing ESD
worldwide must be aware of this rare but potentially
deadly complication, particularly if the target lesion is
located next to the splenic flexure. We recommend that
in those cases informed consent for ESD should particularly address this potential risk for legal purposes.

Experiences and lessons
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Colorectal ESD is increasingly extending in the world, and endoscopists must
be aware of the possibility of splenic rupture as a delayed and life-threatening
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This is the first case of splenic rupture after colorectal ESD ever reported, and despite its uncommonness, it should be included in the list of possible complications.
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Core tip: Primary splenic lymphoma is a rare entity, can
present with grave complications like hypersplenism
and splenic rupture. In such circumstances, emergency
splenectomy is an effective therapeutic and diagnostic
tool. Now a days laparoscopic splenectomy is emerging
because of minimal complications. Postoperative anticoagulation is important to prevent portal splenic vein
thrombosis.
Original sources: Ingle SB, Ingle CRH. Splenic lymphoma with
massive splenomegaly: Case report with review of literature.
World J Clin Cases 2014; 2(9): 478-481 Available from: URL:
http://www.wjgnet.com/2307-8960/full/v2/i9/478.htm DOI:
http://dx.doi.org/10.12998/wjcc.v2.i9.478

Abstract
As per strict criteria of Das Gupta et al , primary splenic
lymphoma is very rare. Herein, we are reporting an
unusual case of primary large cell splenic lymphoma of
B lineage in a middle aged female presenting with massive splenomegaly (3.8 kg) and hypersplenism. After
performing therapeutic splenectomy for hypersplenism,
a precise diagnosis of diffuse large B cell lymphoma
was made on histopathology and confirmed by immunohistochemistry. The patient responded well to standard (Cyclophosphamide, Hydroxydaunorubicin, Oncovin (vincristine), Prednisone or prednisolone) regimen
last year and is now in full remission. The splenectomy
thereby has prevented the potential grave complications related to hypersplenism and splenic rupture.
Our aim behind highlighting the topic is to specify that
emergency splenectomy followed by anticoagulation
therapy is an effective plan of management to prevent
untoward complications related to disease and treatment.

INTRODUCTION
Primary splenic lymphoma is a very unusual entity if
strict diagnostic criteria proposed by Das Gupta et al[1] are
applied. According to their views diagnosis of Primary
Splenic Lymphoma should be made when the disease is
confined to spleen or at the most involves hilar lymph
nodes with no recurrence of disease after splenectomy[1,2].
Herein, we present such an unusual case of Primary
Splenic Lymphoma of diffuse large B cell type diagnosed
on histopathology and confirmed by immunohistochemistry in a patient presenting with massive splenomegaly
and hypersplenism. Splenectomy was followed by anticoagulation therapy and chemotherapy [with standard
Cyclophosphamide, Hydroxydaunorubicin, Oncovin
(vincristine), Prednisone or prednisolone (CHOP) regimen]. The patient responded well and as on today, is in
complete remission preventing grave complications of
disease and splenectomy thus justifying both diagnostic
and therapeutic utility of splenectomy and effective anticoagulation therapy is must to prevent portal vein splenic

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Computed tomography showing massive splenomegaly without
mass lesion.

Figure 3 Cut surface was grey white.

Figure 4 Diffuse monotonous population of neoplastic lymphoid cells.

Figure 2 Encapsulated huge massive splenic mass.

emergency splenectomy was planned and performed.
The operation progressed without complications. The resected spleen weighed 3.8 kg. The cut surface was almost
totally effaced by a huge greywhite homogenous tumor
soft rubbery in consistency (Figures 2 and 3) Microscopy
revealed diffuse proliferation of monotonous population of large neoplastic lymphoid cells [Large B cell
lymphoma (DLBCL)] (Figure 4) , The tumor cells were
immunopositive for CD 20 and immunonegative for T
cell markers (Figure 5). Intraoperative findings did not
reveal any lymph node swelling or tumor. Therefore, the
patient was diagnosed as stage I splenic lymphoma. Four
days after the operation, the patient recovered from the
pancytopenia: WBC of 7.6 × 109/L, Hb 13.0 g/dL and
platelet count 330 × 109/L although CRP increased to
8.21 mg/dL owing to postoperative infection. 24 h after
surgery, received subcutaneous injection of LMWH (Low
Molecular Weight Heparin) routinely, 0.3 mL per 12 h for
5 d and then maintained by oral therapy with warfarin for
one month to keep the target prothrombin time/international normalized ratio (PT/INR) at a level between 1.25
and 1.5 to prevent PSVT.
Three courses of standard CHOP plus rituximab chemotherapy were given. Complete remission has continued for 12 mo post operatively without any grave complications related to disease and splenectomy. Thus, the case
was finally confirmed as primary splenic lymphoma of B

vein thrombosis(PVST).

CASE REPORT
A 41-year-old female, complained of weight loss and abdominal pain. She was afebrile and physical examination
revealed no palpable peripheral lymphadenopathy. Head
and neck examination revealed moderate anemia, no jaundice and a clear oropharynx. Heart and lung examination
were normal. She had a protuberant abdomen with a firm
palpable spleen that extended below the navel. There
was no ascites or hepatomegaly. Abdominal ultrasonography and plain computed tomography scanning showed
massive splenomegaly without a mass lesion (Figure 1).
Blood examination revealed pancytopenia: WBC 1.9 ×
109/L (neutrophils 48.0%, eosinophils 0%, basophils 0%,
monocytes 4.0%, lymphocytes 48.0%), Hb 10.3 g/dL,
platelet count 99 × 109/L, LDH 127 U/L (normal range
100-220 U/L). Air-dried peripheral blood smear showed
no abnormal lymphocytes including hairy cells or villous
lymphocytes. Liver and renal functions were within normal limits. Bone marrow aspiration and biopsy revealed
normocellular bone marrow without abnormal cell involvement, fibrosis, dysplasia or hemophagocytosis. Liver
cirrhosis and idiopathic portal hypertension were ruled
out. Whole body computed tomography (CT) scanning
revealed no abnormal lesions in other organs. Therefore,
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most cases of aggressive lymphoma such as DLBCLs
show disease expansion and progression, requiring immediate chemotherapy. It is speculated that the high rate
of perioperative mortality in massive splenomegaly could
be due to rapid progression of disease and such patients
should be subjected to less invasive diagnostic methods
and treated immediately.
Splenic lymphoma and splenomegaly secondary to
lymphoma or other hematological malignancies are often
reported as a cause of hypersplenism and the cytopenias
resolved after splenectomy in most cases[4,9]. Therefore
,splenectomy is useful not only for diagnosis but also for
treatment of the underlying hematologic malignancy.
It is an unusual case of primary splenic lymphoma
presenting with massive splenomegaly (3.8 kg) and hypersplenism. In such a critical clinical situation, clinician
should keep in mind splenectomy supported by anticoagulation therapy as an effective therapeutic and diagnostic method to prevent grave complications related to
disease (hypersplenism, splenic rupture) and splenectomy,
i.e., PSVT that could prove fatal. Recently splenic needle
biopsy can be used to diagnose the condition earlier.

CD20-B cell marker

Figure 5 CD20 positive lymphoid cells.

cell lineage as per the strict criteria of Das Gupta et al[1].

DISCUSSION
Primary lymphoma of the spleen is very rare if strict
criteria for diagnosis suggested by Das Gupta et al[1] are
applied[2].
Solitary splenic non Hodgkin Lymphoma (NHL) is
rare; the incidence is less than 1%[3]. Some solitary lymphomas cannot be discerned by plain CT scanning alone
or US alone. Consequently, enhanced CT scanning and
Gallium scintigraphy are absolutely required to identify
splenic tumor. Splenectomy is often chosen to diagnose
solitary splenic lymphoma.
However, several previous reports discussed the risk
of splenectomy for massive (greater than 1500 gm) splenomegaly. Splenectomy for massive splenomegaly showed
a high rate of perioperative mortality (about 20%[4,5]. In
some cases with poor general status, bleeding tendency,
complications due to infection or organ failure, one
should be hesitant to use an invasive diagnostic method.
On the other hand, splenic needle biopsy may provide
an adequate diagnosis without severe complications.
Tam et al[6] reported percutaneous image guided splenic
needle biopsy in 156 consecutive cases and concluded
that splenic needle biopsy in the evaluation of new or recurrent neoplasm is a minimally invasive procedure with
low complication rates and a high diagnostic yield. If it
is institutionally and technically possible, splenic needle
biopsy should be taken into consideration for high risk
patients[6]. Recently, laparoscopic splenectomy has often
been used for splenic masses because of fewer complications and since it is rather appropriate for moderate splenomegaly[7,8].
This patient underwent splenectomy because she
had no complications. Splenectomy was done to: (1)
establish a correct pathological diagnosis; (2) reduce the
hypersplenism; (3) reduce the radiation field; (4) relieving
symptoms; and (5) prevent splenic rupture and prevented
PSVT with effective anticoagulant therapy
Generally speaking,the localized indolent lymphoma
is expected to have good prognosis despite the absence
of further treatment with chemotherapy. In contrast,
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COMMENTS
COMMENTS
Case characteristics

Massive splenomegaly, hypersplenism.

Clinical diagnosis

Primary splenic lymphoma presenting with huge splenic mass and hypersplenism.

Differential diagnosis

Causes of hypersplenism, lymphoma, leukemia, Malaria, Kala azar.

Laboratory diagnosis

Hypersplenism presenting with thrombocytopenia.

Imaging diagnosis

Computed tomography scan revealing massive splenomegaly without mass lesion.

Pathological diagnosis

Biopsy findings are confirmatory for diffuse large B cell lymphoma.

Treatment

Emergency splenectomy is an effective therapeutic and diagnostic tool in such
critical circumstances.

Peer review

This manuscript is very interesting.
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Symptomatic multinodular splenic hamartoma preoperatively
suspected as metastatic tumor: A case report
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spindle cells, vimentin was positive in the tumor, factor-Ⅷ-related antigen was positive multifocally in lining
cells, and smooth muscle actin was positive in some
spindle cells. Thrombocytopenia and anemia were
cured after splenectomy.
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Core tip: Splenic hamartoma (SH) is a rare benign
tumor that is usually detected accidentally. This case
represents one of the largest SHs reported in the literature, and we report the use of immunohistochemistry
as a tool to confirm the diagnosis. Thrombocytopenia
and anemia were cured after splenectomy.
Original sources: Wang RT, Xu XS, Hou HL, Qu K, Bai JG.
Symptomatic multinodular splenic hamartoma preoperatively
suspected as metastatic tumor: A case report. World J Gastroenterol 2014; 20(30): 10637-10641 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i30/10637.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i30.10637

Abstract
Splenic hamartoma (SH) is a rare benign tumor usually
detected accidentally, which is composed of an aberrant
mixture of normal splenic elements. Here, we report
a case of 54-year-old man who presented with symptomatic multinodular SH and was admitted initially for
thrombocytopenia and anemia. Physical examination
revealed that the patients had an anemic appearance
and palpable spleen, extending 10 cm below the costal
margin. Preoperative ultrasound and computed tomography (CT) indicated splenomegaly with multinodular
lesions. On enhanced CT scanning, during the arterial
phase, the lesions demonstrated inhomogeneous enhancement, and in the portal phase the lesions were
more hyperdense than the splenic parenchyma. The
images were highly suggestive of a metastatic tumor.
Splenectomy was performed 1 wk later. The tumor was
eventually diagnosed as SH according to the morphological features and immunohistochemical detection,
by which CD34 was positive in lining cells and some
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INTRODUCTION
Splenic hamartoma (SH) is a rare benign tumor composed of an aberrant mixture of normal splenic elements. It is usually a single lesion, with rare occurrence
of multiple or diffuses lesions[1,2]. Most patients are asymptomatic, with no specific imaging findings, making it
difficult to distinguish it from other benign and malignant
splenic diseases, and thus surgery is necessary to confirm
the clinical suspicion[3,4]. We here report a symptomatic
multinodular SH that was suspected as tumor metastasis
preoperatively.
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Figure 1 Computed tomography imaging. A: Computed tomography plain scanning showing multiple hyperintense lesions in the spleen; B: During the arterial
phase, the lesions showed heterogeneous enhancement; C: In the portal phase, the lesions were more hyperdense than the splenic parenchyma.

The nodules were mainly composed of variably dilated,
unorganized vascular channels, which were lined by
endothelial cells (Figure 2B). These vascular channels
contained RBCs, mature granulocytes, lymphoid cells,
and tissue cells. Spindle cells could also be seen in local vascular channels, which were arranged in fascicules,
with unclear boundaries (Figure 2C). These cells were of
regular shape and size, with short spindle-shaped nuclei,
fine chromatin, small eosinophilic nucleoli, lightly stained
cytoplasm, and light eosin staining. Hyaline degeneration
and focal calcification were seen in the area of the spindle
cells. A small amount of atrophic white pulp residue was
observed between the lesions.
Immunohistochemical staining indicated that CD34
was positive in lining cells and some spindle cells (Figure
3A); vimentin was positive in the tumor (Figure 3B); factor-Ⅷ-related antigen was multifocally positive in lining
cells (Figure 3C); and smooth muscle actin (SMA) was
positive in some spindle cells (Figure 3D). Combined
with the features of morphology and immunohistochemistry, it was eventually diagnosed as SH.

CASE REPORT
A 54-year-old male patient was admitted to our department for weak and left upper quadrant pain. Physical
examination revealed that the patient had an anemic appearance and palpable spleen, extending 10 cm below
the costal margin. The spleen had a nodular surface, hard
texture, and was tender. Routine blood tests showed: red
blood cell (RBC) count 2.03 × 1012/L, hemoglobin 65 g/
L, white blood cell (WBC) count 5.18 × 109/L and platelet count 36 × 109/L.
Ultrasound revealed splenomegaly, with multiple hyperechoic masses in the spleen, and some lesions were
fused. The diameter of the larger lesions was about 5
cm. The borders were not clear, with irregular shape and
rough capsules, which were suggestive of multiple splenic
metastases. Further investigation with computed tomography (CT) was performed. Splenomegaly and multiple
hyperintense lesions were also seen on CT plain scanning (Figure 1A). On enhanced CT scanning, during the
arterial phase, the lesions demonstrated inhomogeneous
enhancement (Figure 1B), and in the portal phase, the lesions were more hyperdense than the splenic parenchyma
(Figure 1C).
Splenectomy was performed 1 wk later. On day 7 after surgery, routine blood tests showed: RBC count 2.85
× 1012/L, hemoglobin 90 g/L, WBC count 9.60 × 109/L
and platelet count 234 × 109/L. Finally, the patient was
discharged from hospital on postoperative day 10. Blood
counts returned to normal 1 mo postoperatively, and 6
mo after the operation, the patient was in general good
condition with normal blood counts.
The resected specimen was 2130 g in weight and 24
cm × 19 cm × 11 cm in size. On the surface there were
multiple nodules of different sizes (Figure 2A). The cut
surface showed round, well-circumscribed and unencapsulated bulging nodules compressing the adjacent normal
splenic parenchyma. Local fibrosis and cystic areas were
also seen. The lesions were dark red mixed with yellow
stripes, ranging from 1.3 to 5 cm.
Histologically, the normal spleen structure had disappeared, and was replaced by nodular lesions of various
sizes, similar to the red pulp of the spleen, that merged
imperceptibly with the surrounding splenic parenchyma.
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DISCUSSION
SH was first described in 1861 by Rokitansky. It is a rare
benign tumor with an incidence of 3/200000 splenectomies reported by a single center and 0.024%-0.13% in
autopsies[1,2]. SH can occur in any age group and has the
same male and female occurrence[5,6]. It tends to be larger
in women, probably due to hormonal influence on tumor growth[3,7], whereas our case was an adult man with
splenomegaly. The majority of patients are asymptomatic, with SH being an incidental finding. A minority of
patients have symptoms such as pain, palpable mass, or
spontaneous splenic rupture associated with large lesions.
Hypersplenism, including thrombocytopenia, anemia,
pancytopenia, or malignant hematological conditions, has
also been reported[6,8,9]. Our patient complained of weak
and left upper quadrant pain. Routine blood tests showed
severe anemia and thrombocytopenia.
Imaging findings of SH are nonspecific. On ultrasound, it is usually a hypoechoic solid mass, or occasionally isoechoic or hyperechoic. Due to ischemia or hemorrhage, cystic degeneration and calcification are sometimes

1586

February 8, 2015|Second Edition|

Wang RT et al . Multinodular splenic hamartoma

A

B

C

Figure 2 Resected specimen was 2130 g in weight and 24 cm × 19 cm × 11 cm in size. A: Resected specimen showed splenomegaly with multiple nodular lesions of various sizes; B: Histological section showing disappearance of normal splenic structure, and replacement by various sizes of nodular lesions, which were
composed mainly of variably dilated, unorganized vascular channels (black arrow) (original magnification × 200); C: Proliferative spindle cells arranged in fascicular
shape (black arrow) (original magnification × 200).

A

B

C

D

Figure 3 Immunohistochemical staining. A: CD34 immunostaining was positive in the lining cells (white arrow) and some spindle cells (white arrow) (original magnification × 100); B: Vimentin immunostaining was positive in the tumor (white arrow) (original magnification × 100); C: Factor-Ⅷ-related antigen immunostaining was
multifocally positive in the lining cells (black arrow) (original magnification × 100); D: Smooth muscle actin was positive in some spindle cells (black arrow) (original
magnification × 100).
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demonstrated[4-6]. In our patient, ultrasound revealed multiple hyperechoic masses in the spleen, with some lesions
fused.
For red pulp type, SH is usually isointense to normal
parenchyma on CT plain scanning, with the only abnormality being the splenic contours. A heterogeneous
enhancement in the arterial phase and on delayed images
has also been reported. On magnetic resonance imaging (MRI), SH is isointense on T1-weighted images and
hyperintense on T2-weighted images[10,11]. For white pulp
type composed of lymphatic tissue, the imaging is similar
to lymphoma, in that it is usually hypodense or isointense
on CT plain scanning, shows delayed enhancement on
enhanced CT scanning[10,11], and is hypodense or isointense on MRI T1-weighted images and hyperintense on
T2-weighted images. For mixed type, imaging is related to
the different composition. For fibrous type mainly composed of fibrous tissue, the tumor is hypodense on CT
plain scanning, shows delayed enhancement on enhanced
CT scanning, and is isointense on T1-weighted images
and hypointense on T2-weighted images[10-12]. In our case,
multiple hyperintense nodular lesions were seen in the
splenic parenchyma on CT plain scanning. During the
arterial phase, the lesions demonstrated heterogeneous
enhancement. In the portal phase the lesions were more
hyperdense than the splenic parenchyma.
SHs are usually solitary, round, well-circumscribed,
unencapsulated nodules, with local fibrosis and occasional cystic areas. The size of SH ranges from a few millimeters to centimeters, with a median size of 5 cm, but
lesions as large as 20 cm have seldom been reported[7,13-15].
The color of the cut surface varies because of different
tissue types, and is usually grayish white, grayish yellow,
grayish red, or dark brown, and often accompanied by
bleeding[4-6]. SH can be divided into red pulp type (disorganized splenic sinus), white pulp type (lymphoid tissue), mixed type (red and white pulp), and fibrous type[1].
Immunohistochemically, the lining cells of the vascular
channels of the hamartoma are positive for endothelial
markers CD8, CD31, vimentin and factor- Ⅷ -related
antigen. Immunostaining results for the lining cells with
CD34 is inconsistent and CD68 is positive in scattered
stromal macrophages but negative in the lining cells of
the vascular channels[3,6,13-17]. The main feature of our case
was that the normal splenic structure disappeared and
was replaced by hyperplastic nodules of various sizes.
Spindle cells were seen in the local vascular channels,
which looked like splenic red pulp. The size of these cells
and their nuclei were consistent, and their morphology
was regular. Immunohistochemical staining indicated that
CD34 was positive in the lining cells and some spindle
cells; vimentin was positive in the tumor; factor-Ⅷ-related
antigen was multifocally positive in the lining cells; and
SMA was positive in some spindle cells.
SH is a rare benign tumor. It must be distinguished
from other benign and malignant primary splenic lesions
before surgery, including lymphoma, metastatic lesions,
inflammatory myofibroblastic tumor, disseminated fun-

WCCR|www.wjgnet.com

gal or mycobacterial infections, sarcoidosis, and vascular
tumors of the spleen, including hemangioma, littoral
cell angioma, lymphangioma, hemangioendothelioma,
sclerosing angiomatoid nodular transformation, and angiosarcoma[17]. However, the majority of patients with SH
are asymptomatic and the imaging findings are not specific. Consequently, it is difficult to diagnose before surgery.
Fine needle aspiration biopsy may be useful to establish a
pathological diagnosis. However, this technique is associated with some serious complications including bleeding and abdominal seeding[18]. Hence, surgery becomes
necessary. For single small lesions, especially in children,
partial splenectomy should be adopted, to avoid potential
risks of total splenectomy. For larger lesions, multiple lesions, or when the malignancy cannot be ruled out, total
splenectomy is needed[6,17]. The prognosis of SH is good,
without postoperative recurrence and metastasis. In our
case, blood counts returned to normal 1 mo postoperatively. At 6 mo postoperatively, the patient is in general
good condition and has normal blood counts.

COMMENTS
COMMENTS
Case characteristics

A 54-year-old man presented with symptomatic multinodular splenic hamartoma
(SH).

Clinical diagnosis

The patient was initially admitted for thrombocytopenia and anemia.

Laboratory diagnosis

Routine blood tests showed: red blood cell count 2.03 × 1012/L, hemoglobin 65
g/L, white blood cell count 5.18 × 109/L and platelet count 36 × 109/L.

Imaging diagnosis

Preoperative ultrasound and computed tomography indicated splenomegaly
with multinodular lesions.

Pathological diagnosis

Morphological features and immunohistochemistry indicated that CD34 was
positive in lining cells and some spindle cells; vimentin was positive in the
tumor; factor-Ⅷ-related antigen was multifocally positive in lining cells; and
smooth muscle actin was positive in some spindle cells.

Treatment

Splenectomy was performed 1 wk later, after which, thrombocytopenia and
anemia were cured.

Related reports

There are some reports of SH with a median size of 5 cm, but lesions as large
as 20 cm have seldom been reported.

Experiences and lessons

SH is asymptomatic and the imaging findings are not specific. Fine needle aspiration biopsy may be useful to establish a pathological diagnosis. However,
SH is associated with complications such as bleeding, thus making surgery
necessary.

Peer review

This article is interesting and will be of interest to the readership.
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Core tip: It is technical challenge to perform laparoscopic partial splenectomy for patient with spleen
rupture because of fragile parenchyma and abundant
blood supply. We report a case of successfully laparoscopic partial splenectomy for ruptured spleen, with
ordinary laparoscopic instruments. We also shared our
experience in laparoscopic partial splenectomy in this
case report.
Original sources: Cai YQ, Li CL, Zhang H, Wang X, Peng B.
Emergency laparoscopic partial splenectomy for ruptured spleen:
A case report. World J Gastroenterol 2014; 20(46): 17670-17673
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i46/17670.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i46.17670

Abstract
Splenic rupture is a common consequence of blunt abdominal trauma. Emergency splenectomy is indicated
when conservative management is not effective. With
better understanding of the immunologic function of
the spleen, surgeons have begun to perform the splenic-preserving surgery. However, it is technical challenge
to perform emergency laparoscopic partial splenectomy
for patient with spleen rupture. A 15-year-old male patient suffered from grade Ⅲ spleen injury basing on the
American association for the surgery of trauma splenic
injury scale. Conservative treatment failed to success
basing on the dramatically decreased hemoglobin level.
During the laparoscopic exploration, we found that two
individual ruptures were associated with the upper pole
of spleen. An emergency laparoscopic partial splenectomy was successfully carried out. The operative time
was approximate 150 min and the estimated blood loss
was 200 mL. The post-operative course was uneventful
th
and the patient was discharged on the 7 post-operative day.

INTRODUCTION
Splenic rupture is a common consequence of blunt abdominal trauma, which requiring emergency splenectomy
when conservative management is not effective[1]. Generally, emergency open total splenectomy is required in this
situation. Since Delaitre et al[2] firstly reported laparoscopic splenectomy (LS), LS has become the gold standard
procedure for remove of normal to moderate enlarged
spleens[3]. However, due to difficulty in blood control
and poor visibility, it difficult to perform splenectomy for
ruptured spleens laparoscopically[4].
With better understanding of immunologic function
of the spleen, surgeons began to perform the splenicpreserving surgery during the last decades. Laparoscopic
partial splenectomy (LPS) was performed for patients
with benign splenic tumors by several skilled laparoscopic
surgeons[5,6]. To our knowledge, LPS for ruptured spleen
was rarely reported in the literature. Herein, we reported
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Figure 1 Computed tomography (white arrow) shows a hematoma at the
upper pole of spleen.

Figure 2 Size and distribution of trocars. A: Subxiphoid, 5-mm; B: Upper
umbilicus, 10-mm; C: Left mid clavicular line, 12-mm; D: Left axillary line, 5-mm.

a case of emergency LPS for a patient who suffered from
splenic rupture.

from the 12-mm incision. A closed drainage was placed
in the splenic fossa. The operative time was 150 min and
the estimated blood loss was 200 mL. The post-operative
course was uneventful.

CASE REPORT
A 15-year-old male patient admitted at our institution
following blunt abdominal trauma during skating. The
computed tomography showed large hemoperitoneum
associated with a traumatic rupture at the upper pole of
the spleen (Figure 1). The patient suffered from grade Ⅲ
spleen injury basing on the American association for the
surgery of trauma splenic injury scale. The hemoglobin
decreased from 122 to 100 g/L during the hospitalization
with four hours conservative treatment. The heart rate of
the patient increased from 105 beats/min to 132 beats/
min, and the blood pressure decreased from 130/83
mmHg to 97/56 mmHg. The grade of American Society of Anesthesiologists scale of this patient was grade
3. A laparoscopic partial splenectomy/splenectomy was
scheduled with the consent of the patient’s parents. The
patient received general anesthesia and was placed in the
right semidecubitus position with the left side elevated
approximately 60° and the operating table slightly tilted
to the reverse Trendelenburg position. The sizes and
distributions of trocars were shown in Figure 2. During
laparoscopic exploration, a large hemoperitoneum (Figure
3A) and two individual ruptures of spleen were found
(Figure 3B and C). Active bleeding was also indentified
after removing the blood clot covering the ruptures. The
intra-abdominal blood was salvage for autotransfusion
after assurance of no liver rupture or hollow organs rupture. The operation began with clearance of hemoperitoneum, followed by dissection of splenogastric ligament
(including the short gastric artery). In order to control the
bleeding, we quickly controlled the splenic artery branches supplying the upper pole of spleen (Figure 3D). Then
we dissected the splenic artery branches one by one until
the ischemia line exceeding the rupture of the spleen.
We dissected the upper pole of spleen parenchyma using a Ligasure system (Figure 3E). The oozing of blood
from the cut edge was stopped by bipolar coagulator
(Figure 3F). The dissected spleen tissue was putted into
a retrieval bag, morcellated with forceps and retrieved
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DISCUSSION
Conservative managements are considered the current
standard of care for hemodynamically stable patients
with splenic injuries[7,8]. Emergency splenectomy is mandatory only when the patient suffers from low systolic
blood pressure which does not increase after fluid resuscitation and blood transfusions[8]. The computed tomography (CT) scan has proven to be an excellent imaging
modality for accurate diagnosis of splenic injury and its
severity[7]. Repeated hemoglobin examination and ultrasonography are useful strategies to estimate the blood loss
and detect the active bleeding. In this case, CT revealed a
rupture and a large hematoma located at the posterior of
spleen, where impeded us to perform splenorrhaphy. The
hemoglobin level of this patient was 122 g/L on arrival.
After four hours conservative therapy, the hemoglobin
level decreased to 100 g/L. Laparoscopic partial splenectomy was required considering the active bleeding and
the location of rupture.
It is a common consensus that laparoscopic surgery
has several advantages over open surgery, such as better
cosmetics, less blood loss, and faster recovery. However,
due to difficulty in bleeding control and poor visibility
associated with laparoscopic splenectomy, open surgery
is the first choice in most of institutions in setting of
splenic rupture. Owing to advancement in the operative
instruments and accumulating of operative experience
in laparoscopic splenectomy, several surgeons began to
perform laparoscopic splenectomy for patients with ruptured spleens[1,4,8]. Huscher et al[8] report the largest series
of patients treated laparoscopically for a splenic injury,
including six cases of splenectomy, one case of upper
polar resection, three cases of polyglycolic mesh wrapping, and one case of splenic hemostasis using argon
beam coagulation. They concluded that it is technical
feasible to perform laparoscopic splenic surgery for ruptured spleen. With better understanding of immunologic
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Figure 3 Intra-operative images. A: A large hemoperitoneum surrounding the spleen; B: The anterior rupture of the spleen (white arrow); C: The posterior rupture of
the spleen (white arrow); D: The branches of splenic artery were dissected; E: The parenchyma of spleen was dissected using a LigaSure vessel sealing system; F:
The cut edge of the splenic stump.

function of the spleen and the potential threat of severe
post-splenectomy infections, surgeons began to pay more
attention to parenchyma-preserving surgical procedures.
In setting of splenic rupture, partial splenic artery embolization, radiofrequency ablation, splenorrhaphy, and partial splenectomy are available strategies to conserve the
splenic parenchyma. Proper procedure should be chose
basing on the location and severity of the rupture and
the experience of the surgeon.
Because of fragile parenchyma and abundant blood
supply, it is much more difficult to perform LPS than
laparoscopic splenectomy. Poulin et al[9] reported the
first case of LPS for ruptured spleen in 1995. They performed partial splenic artery embolism to control bleeding before the operation. Since then, this procedure has
been very rarely reported due to technical challenge. Dr
Peng, an experienced laparoscopic surgeon in China,
has performed approximately 400 cases of laparoscopic
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splenectomy and 13 cases of LPS. Basing on our experience, several aspects are very important to carry out LPS
for patients with ruptured spleen. The basic requirement
for LS for ruptured spleen is that the patient should be
hemodynamically stable. The CT scan shows the rupture
locates at the upper pole or lower pole of spleen. During
the operation, we should not remove blood clot covering
the rupture as it is helpful to stop the bleeding. We dissected the branches of splenic artery until the ischemic demarcation line crossed the rupture and dissected splenic
parenchyma 6 to 10 mm above the ischemic demarcation
line. The oozing of blood from cut edge can be stopped
by bipolar coagulator. The autotransfusion is also very
important to patient with great blood loss; however, we
should avoid its application in patients with hollow organ
rupture or hepatic rupture. A closed drainage is required
to monitor the probable bleeding from the stump of
spleen. Basing on our limited experience, LPS is indicated
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for hemodynamically stable patients who fail to response
to conservative treatment. The rupture of spleen is severe and not feasible to perform splenorrhaphy or other
strategies. The location of rupture should be the upper
pole or lower pole of spleen and the experience of surgeon is also critical. Due to unavailable in the literature, it
should be stated that these recommendations were based
on our own experience other than literature review or an
objective study. Further studies are required to establish
the selection criteria for LPS in setting of splenic rupture.
In conclusion, laparoscopic partial splenectomy for
hemodynamically stable patient with splenic rupture is
feasible. However, it is just suitable for selected patients
and requires adequate experience with elective laparoscopic partial splenectomy.

Experiences and lessons

Laparoscopic partial splenectomy for hemodynamically stable patients with a
ruptured spleen is feasible and can preserve the immune function of spleen.

Peer review

This is an interesting case report on ruptured spleen successfully treated by
laparoscopic partial splenectomy. The authors provide selection criteria for the
choice of laparoscopic partial splenectomy in the emergency situation basing
on their own experience.
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Core tip: A rare benign; lesion inflammatory pseu
dotumours (IPT) are infrequently found in the spleen
with only sporadic case reports and short case series
reported in the literature. Here we report a case of
a spleen IPT associated with splenic tuberculous
lymphadenitis in a 50-year-old female patient who
was preoperatively diagnosed with a malignant spleen
neoplasm.
Original sources: Prieto-Nieto MI, Pérez-Robledo JP, DíazSan Andrés B, Nistal M, Rodríguez-Montes JA. Inflammatory
pseudotumour of the spleen associated with splenic tuberculosis.
World J Gastrointest Surg 2014; 6(12): 248-252 Available from:
URL: http://www.wjgnet.com/1948-9366/full/v6/i12/248.htm
DOI: http://dx.doi.org/10.4240/wjgs.v6.i12.248

Abstract
Inflammatory pseudotumor (IPT) of the spleen is an
uncommon entity with an uncertain aetiology. Inflam
matory pseudotumors present diagnostic difficulties
because the clinical and radiological findings tend to
suggest a malignancy. The symptoms include weight
loss, fever, and abdominal pain. Most cases of splenic
IPT present solitary relatively large well circumscribed
masses on imaging. The diagnosis in the majority of the
cases is made after histopathologic study of splenectomy
specimens. The IPTs that occur in the spleen and liver
are typically associated with Epstein-Barr virus. Thirtyseven percent of all new cases of active tuberculosis
infection are extrapulmonary tuberculosis and tuberculous
lymphadenitis the most commonly occurring form of
extrapulmonary tuberculosis. We report the case of an
inflammatory pseudotumor of the spleen associated
with splenic tuberculous lymphadenitis in a 50-year-old
female patient who was preoperatively diagnosed with a
malignant spleen tumour based on her history of breast
of carcinoma.

INTRODUCTION
Inflammatory pseudotumours (IPT) characterized
microscopically by a proliferation of inflammatory
cells, are infrequently found in the spleen and there are
only sporadic case reports and short case series in the
literature[1]. We report a case of a spleen IPT associated
with splenic tuberculous lymphadenitis in a 50-year-old
female patient who was preoperatively diagnosed with a
malignant spleen neoplasm[1,2].

CASE REPORT
A 50-year-old woman had been undergone a quadran
tectomy for an intraductal breast carcinoma intraductal.
The sentinel ganglion was negative so the patient
received radiotherapy followed by tamoxifen. Two years
later her routine follow-up ultrasonography incidentally
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Figure 1 Magnetic resonance imaging shows a mass of 6 cm in diameter. Axial T1W image shows well circumscribed solid and heterogeneous intrasplenic
mass. It might seem to have an excentric scar although calcification could also be possible. It is difficult to discern by magnetic resonance imaging.
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Figure 2 Axial T2W fat sat image shows a large intrasplenic mass. Notice the slightly decrease of signal intensity and the lack of a peripherical capsule.

discovered a solid mass at the inferomedial pole of the
spleen. There was no history of spleen trauma. Over the
previous two months, she had experienced minor weight
loss and tiredness, fatigue and left flank pain. Biochemical
and blood count parameters were within normal ranges.
Serum α-fetoprotein, carcinoembryonic antigen, and
antinuclear antibody and CA 19.9, CA 125, CA 15 levels
were normal and serum echinococcus granulosis IgE
and hemagglutination tests were negative. Biochemical
and haematological results were all within normal ranges.
Physical examination did not reveal organomegalia or
lymphadenopthy. Blood antibodies for Epstein-Barr
Virus (EBV), cytomegalovirus, toxoplasmosis and
Human Immunodeficiency Virus (HIV) were all negative.
The chest x-ray was normal. Magnetic resonance imaging
(MRI) revealed a 6 cm diameter mass. T1-weighted axial
imaging, showed a hypoisointense signal, while the T2weighted axial imaging showed an isointense signal
with small areas of hyperintensity (Figures 1 and 2).
Post-gadolinium-DTPA T1-weighted imaging showed
a heterogeneous increase in the mass[3,4]. Splenectomy
was performed. The spleen measured 17 cm × 10 cm
× 8 cm and weighed 415 g. The histopathological study
described an inflamed spleen with an inflammatory
pseudotumor (Figure 3A) showing fibroblastic and
myofibroblastic proliferation (Figure 3B) that was
associated with con tuberculous lymphadenitis of the

WCCR|www.wjgnet.com

spleen (Figure 3C). A six month regimen consist in two
months of isoniazide 300/d (INH), rifacin 600 mg/d
(RIFADIN), pyrazinamide 1.5 g/d and ethambutol 1 g/d
(MYAMBUTOL), followed by four months of isoniazid
and rifampin. Eighteen months after surgery the patient
remains asymptomatic and there is no evidence of
tumoral recurrence.

DISCUSSION
IPT are benign in nature. Slow-growing, these tumors may
be located in the lung, respiratory tract, gastrointestinal
tract, liver, spleen or lymph nodes,but the liver is the
most common extra pulmonary site[1,2]. About one half
of the lesion is discovered incidentally during revision for
other malignancies after splenectomy[1].
The aetiology and pathogenesis of IPT are not yet
understood. It may represent an non specific response
to a bacterial or viral infection. In up to 40% of cases,
granulomata, giant cells and EBV are detected in the
involved tissue. EBV can be found in 66.7% of splenic
and hepatic pseudotumors but it is detectable in only 20%
of pseudotumors of the lymph node[3]. The frequency
of EBV may vary depending on the site of the IPT[3-5]. It
has been hypothesised that IPT may have an autoimmune
nature. This hypothesis is supported by the fact that, in
some cases, IPT are associated with thrombocytopenia
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Figure 3 Histopathological study. A: Section of the spleen with a inflammatory pseudotumor (20 × HE); B: High power xamination revealed a fibroblastic and
myofibroblastic proliferation with lymphocytes and plasma cells (40 × HE); C: Several tuberculoid granuloma were identified in the spleen and and in the hilar lymph
node (20 × HE).

purpura[6,7]. In addition, autoimmunity is suggested by
the high plasmatic cell content in histologic specimens.
Infection, vascular causes and autoinmunes disorders
have been hypothesised in their pathogenesis. Infection
is one of the hypothesesis because of the presence of
granulomas and giant cells in the masses, as occurred
in our patient who had tuberculosis. Mycobacteria have
been found in spindle cell pseudotumors (MSP). In
most of the reported cases MSP occurs in the lymph
node of inmunocompromised patients[8] and it should
be noted that our patient had undergone radiotherapy
so perhaps her autoinmune system had become
compromised, allowing her to acquire the tuberculosis
and then inflammatory pseudotumor appeared. Some
37% of all new cases of active tuberculosis infection are
extrapulmonary tuberculosis[9]. Tuberculous lymphadenitis
is the most commonly occurring form of extrapulmonary
tuberculosis. Excisional biopsy of the lymph nodes with
histology, acid fast-bacillus stain and mycobacterial culture
are the diagnostic procedure of choice. A sample can
be cultured in a specific medium (Lowenstein Jenssen)
to diagnose the bacteria, but if there is not sufficient
simple, a polymerase reaction (PCR) analysis which is
highly sensitive and can distinguish tuberculosis from
other mycobacteris, must be done[10,11]. Tuberculosis in
the spleen is uncommon, usually associated with miliary
dissemination and is most often observed in patients
with immunodeficiency. Splenic tuberculoma can be
micronodular or macronodular. The latter form is
extremely rare and seen more often in HIV+ individuals.
However there are sporadic case reports of splenic TB
in immunocompetent patients. Our patient had neither a
history of TB nor showed evidence of TB in any other
organ. The bacteriological findings were confirmed by
histopathology and acid-fast bacillus staining as well as
culture and PCR. Results with interferon gamma release
assays have shown that the yield of this test is poor in
patients with altered immune systems and this was done
in our patient[12].
In most cases, IPT of the spleen affects patients in
their fifth or sixth decade of life, with men and women

WCCR|www.wjgnet.com

being affected in the same proportion [1], although
some authors report a higher incidence in women[1,2].
Patients with IPT of the spleen present with unspecific
symptoms, and the diagnosis is most often the result of
an incidental finding. The most usual complaint is pain
located on the left upper quadrant due to either increased
spleen size or compression of adjacent anatomical
structures. Less frequently, fever of unknown origin,
anaemia and weight loss[2], thrombocytosis, polyclonal
hypergammaglobulinemia, hypercalcemia and lekocytosis
all of which suggest a lymphoproliferative disorder[13,14]
may be reported. Physical examination can reveal
splenomegalia, but findings are most often unspecific
Preoperative diagnosis is troublesome, and can not
be made by relying on laboratory findings[1] although
leukocytosis and an elevated erythrocyte sedimentation
rate are common. Radiological studies reveal focal necrosis,
cystic calcification and myxoid changes. An abdominal
radiograph can show splenomegalia and curvilinear
calcifications along the inside edge of the spleen [14].
Computed tomography (CT) is not specific in differentiating
between splenic IPT and other malignancies[8]. CT reveals
a mass with a central hypodense area that may correspond
to a necrotic zone surrounded by a hyperdense area with
outlying hypodense zones[1,2,15]. MRI reveals a lesion with
a minimum increase in the signal on T1, a hypersignal on
T2, and gadolinium injection, a moderate enhancement in
signal intensity on T1 as occurred in our patient[14,16]. The
only MRI difference between a splenic tuberculoma and
an inflammatory tumor of the spleen is that the image of
the former changes with the evolution of the disease and
may even disappear at 5-10 mo while the inflammatory
pseudotumor does not change[17,18].
Radiological findings may also be indistinguishable from
those of a lymphoproliferative disorder or a malignancy
of the spleen. Lymphoma is the most usual misdiagnosis.
The differential diagnosis should also consider hamartoma
and benign tumours, including as well as vascular
malformations, granulomatous infections (which most
often result in systemic affectation), splenic infarct, and
spleen metastases, the latter being the initial presumptive
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diagnosis in our patient[13,14,19]. Surgery remains the gold
stantard for definitive diagnosis.
In most cases the pseudotumor consists of a single
well-circumscribed mass of 2-15 cm in diameter,
composed of inflammatory cells, particularly plasmatic
cells, and a fibroblastic proliferation of spindle cells,
such as smooth muscle antibody (+), myofibroblasts
and follicular dendritic cells (+). The spindle cells in
IPT are most often myofibroblasts[5,20]. (1) IPT of the
spleen is classified into three groups according to the
cellular characteristics of the mass, clinical presentation
and course, potential aetiology and prognosis: IPTlike follicular dendritic cell tumour. Is the kind that
most frequently affects women. It is associated with a
spindle cells and EBV infection; (2) The presence of
myofibroblasts in a splenic IPT has led to the designation
of inflammatory myofibroblastic (IMT) tumor. A
considerable proportion of these tumours are EBV (+)
and they have a potential for malignancy; and (3) IPT
of the spleen was described by Cottelingam and Jaffe as
having a predominance of spindle cells. Some 33%-48%
of cases are found incidentally. This is the group which
best deserves the term IPT of the spleen[5,20]. The World
Health Organization classification places inflammatory
myofibroblastic tumors in an intermediate category (rarely
metastasizing, < 5%) between benign and malignant[14].
IPT of the spleen is a rare entity. It should be included
in the differential diagnosis for splenic masses, especially
when MRI discloses a single mass showing increased
signal on T1 following gadolinium injection.

the lymph node.

COMMENTS
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2

Term explanation

Excisional biopsy of the lymph nodes with histology, acid fast-bacillus stain
and mycobacterial culture are the diagnostic procedure of choice. A sample
can be cultured in a specific medium (Lowenstein Jenssen) to diagnose
the bacteria, but if there is not sufficient simple, a polymerase reaction
analysis which is highly sensitive and can distinguish tuberculosis from
other mycobacteris, must be done. Tuberculosis in the spleen is uncommon,
usually associated with miliary dissemination and is most often observed in
patients with immunodeficiency. Splenic tuberculoma can be micronodular or
macronodular. The latter form is extremely rare and seen more often in Human
Immunodeficiency Virus+ individuals.

Experiences and lessons

The frequency of EBV may vary depending on the site of the IPT. It has been
hypothesised that IPT may have an autoimmune nature. This hypothesis
is supported by the fact that, in some cases, IPT are associated with
thrombocytopenia purpura. In addition, autoimmunity is suggested by the high
plasmatic cell content in histologic specimens. Infection, vascular causes and
autoinmunes disorders have been hypothesised in their pathogenesis. Infection
is one of the hypothesis because of the presence of granulomas and giant cells
in the masses, as occurred in their patient who had tuberculosis. Mycobacteria
have been found in spindle cell pseudotumors (MSP). In most of the reported
cases MSP occurs in the lymph node of inmunocompromised patients and
it should be noted that their patient had undergone radiotherapy so perhaps
her autoinmune system had become compromised, allowing her to acquire
the tuberculosis and then inflammatory pseudotumor appeared. Tuberculous
lymphadenitis is the most commonly occurring form of extrapulmonary
tuberculosis.

Peer review

It is an interesting manuscript worthy of publication.
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GENETIC DISEASES, INBORN

Clinical and radiographic features of Hutchinson-Gilford
progeria syndrome: A case report
Daniel Berretta Alves, Juliana Melo Silva, Tatiany Oliveira Menezes, Rosely Santos Cavaleiro, Fabrício Mesquita
Tuji, Marcio Ajudarte Lopes, Alexandre Augusto Zaia, Ricardo Della Coletta
cia, bone fragility, and cardiovascular disorders. The
most frequent cause of death is myocardial infarction
at a mean age of 13 years old. Dental manifestations
include delayed development and eruption of teeth,
discoloration, crowding and rotation of teeth, and displaced teeth. Cone beam computed tomography images revealed the absence of the sphenoid, frontal,
and maxillary sinus, flattening of the condyles and glenoid fossa, and bilateral hypoplasia of the mandibular
condyles. The disease is caused by mutations in lamin
A/C (LMNA ). Here, we present a case report of an
11-year-old boy with classical features of HGPS, which
was caused by a de novo germ-line mutation (C1824T,
G608G) in exon 11 of the LMNA gene. Some uncommon HGPS-associated features in our patient, such as
alterations in the facial sinuses and hypoplasia of the
condyles, contributed to the expansion of the phenotypic spectrum of this syndrome from a dentomaxillofacial perspective.
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Core tip: Hutchinson-Gilford progeria syndrome (HGPS)
is a rare genetic syndrome characterized by the accelerated appearance of aging in children. We report a
case of an 11-year-old boy with HGPS with uncommon
HGPS-associated dentomaxillofacial features. Alterations in the facial sinuses and hypoplasia of the condyles were recognized in our patient, expanding the
phenotypic spectrum of this syndrome.

Abstract
Hutchinson-Gilford progeria syndrome (HGPS) is a rare
dysmorphic syndrome characterized by several features of premature aging with clinical involvement of
the skin, bones, and cardiovascular system. HGPS has
an estimated incidence of one in four million to one in
eight million births. The main clinical features of HGPS
include short stature, craniofacial dimorphism, alope-
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INTRODUCTION
Hutchinson-Gilford progeria syndrome (HGPS; OMIN
#176670) is an uncommon genetic disorder characterized by accelerated aging with clinical involvement of
the skin, bones, and cardiovascular system[1,2]. The prevalence of HGPS is one in four million to one in eight
million live births; males are more frequently affected
than females, and the intellect of the affected children
is unimpaired[3]. Clinically, individuals with HGPS demonstrate short stature, prominent eyes, micrognathia,
craniofacial disproportion, loss of subcutaneous fat,
alopecia, beaked nose, coxa valga, pathologic bone
fractures, radiolucent terminal phalanges, hearing loss,
photophobia, hypertension, hyperlipidemia, atherosclerosis, and cardiovascular disorders. The most frequent
cause of death is myocardial infarction at a mean age of
13 years old[4-11]. Oral alterations include high rates of
tooth decay, crowding, delayed tooth development and
eruption, tooth discoloration, hypodontia, maxillary and
mandibular hypoplasia, and small mouth opening[5-7,12,13].
Recognition of dentomaxillofacial features of HGPS
may allow oral health problems to be readily identified
and aid in implementation of preventative treatment
plans to improve quality of life[14,15]. Although HGPS
demonstrates both autosomal dominant and autosomal recessive modes of inheritance, most cases are due
to sporadic mutations[16]. Mutations in the lamin A/C
(LMNA) gene are responsible for HGPS[17-19].
Here we report a case of HGPS in an 11-year-old boy
with an uncommon phenotype and a de novo heterozygous silent mutation at amino acid 608 (G608G) of the
LMNA gene.

Figure 1 Clinical features of the patient at 11 years of age. A: Facial features were characterized by a deformed head, generalized alopecia, a small
face, a beaked nose, and thin and inelastic skin; B: In the lateral view, prominent scalp veins and micrognathia are evident.

maturity of a 14-year-old boy with a chronological age of
11 years and 8 mo.
His height and weight were 1.1 m and 17.4 kg, respectively, which is well below the 3rd percentile for his
age and only 4.4 kg greater than expected for a normal
4.5-year-old boy. Oral examination revealed micrognathia,
class Ⅱ malocclusion, and chronic trimus. Erupted teeth
were of normal size, shape and color, but the permanent
incisors were lingually erupted. The patient had gingivitis and low salivary flow, but had no dental caries and
brushed his teeth while supervised by the mother. An orthopantomographic radiograph showed reduced dimensions of both arches with consequent lack of space for
the correct positioning of the permanent teeth, mandible
with a steep mandibular angle, eruption of the permanent teeth, and congenitally missing left upper second
premolar and both lower second premolars (Figure 2).
To better visualize the craniofacial features, cone beam
computed tomography (CBCT) was performed. CBCT
images revealed the absence of the sphenoid, frontal,
and maxillary sinuses (Figure 3A and B), flattening of the
condyles and glenoid fossa, and bilateral hypoplasia of
the mandibular condyles (Figure 3C). Panoramic and axial
images confirmed the dental alterations (Figure 3D-F).
To confirm the clinical diagnosis of HGPS, DNA
sequence analysis was performed. The parents gave informed consent before the genetic study began. Mutation analysis of the LMNA gene with genomic DNA
extracted from oral mucosa cells was performed according to a published protocol[20]. The patient demonstrated
a heterozygous C-to-T transition at nucleotide 1824 in
exon 11 of LMNA, which created a silent point mutation
at codon 608 (GGC>GGT, G608G) (Figure 4). A similar
mutation was not observed in the patient’s parents or sister.

CASE REPORT
An 11-year-old boy with a clinical diagnosis of HGPS
was referred to the Clinical Department, School of Dentistry, Federal University of Pará, Brazil for oral health
care. He was suffering from angina, peptic ulcer disease,
and limited joint mobility. His current medications were
pravastatin (5 mg/d) to prevent cardiovascular disease
and ranitidine (150 mg/d) for the treatment of the peptic
ulcer. The patient had normal neurodevelopment and
showed the classical clinical features of HGPS, including
short stature, low weight/height ratio, thin and inelastic
skin, eyes slightly open when sleeping, photophobia,
osteoporosis in the femur region, generalized alopecia,
prominent scalp veins, small face with a beaked nose, and
high-pitched voice (Figure 1). The patient had no apparent hearing loss. Echocardiogram and electrocardiogram
results, blood pressure, pulse, and oxygen saturation were
within normal limits. A hand-wrist radiograph showed
radiolucencies of the terminal phalanges and the skeletal
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DISCUSSION
This case highlights some common and uncommon
dentomaxillofacial features associated with HGPS. Tooth
size was essentially normal but the eruption sequence
was complicated by both incomplete mandibular and
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Figure 2 Panoramic radiograph showing delayed eruption of
the permanent teeth, hypodontia of the left upper second premolar and both lower second premolars, and temporomandibular joint malformation.
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Figure 3 Craniofacial features of the Hutchinson-Gilford progeria syndrome patient detected by cone beam computed tomography. A, B: On sagittal (A)
and coronal (B) images, hypoplasia of the sphenoid, frontal and maxillary sinuses was evident; C: This view depicts the temporomandibular joint alteration, which was
characterized by flattening of the condyle and glenoid fossa and bilateral hypoplasia of the condyles; D: Panoramic view of the cone beam computed tomography
(CBCT) revealing impaction of several permanent molars and hypodontia of the premolars; E, F: Axial slices of the CBCT showed malocclusion and lingual eruption of
permanent teeth.

maxillary growth and micrognathia, which contributed
to dental impactions. Despite radiographic evidence of
normal root development, tooth eruption appeared to
be delayed by three years. In addition, the permanent
incisors had erupted lingually, and two premolars were
absent (hypodontia). Delayed eruption, malocclusion associated with lower anterior dentition crowding, and hypodontia are consistent findings in patients with HGPS,
as well as enamel hypoplasia and discoloration[15,20-22]. The
permanent teeth in the current case were macroscopically
normal in shape and color. Patients who do not present
alterations in the joints of the hands can carry out oral
hygiene perfectly, but adult supervision is required along
with the use of a toothbrush with a small head due to the
small oral cavity and limited mouth opening. Interestingly,
CBCT images revealed the absence of the sphenoid,
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frontal and maxillary sinuses, shallow glenoid fossae,
and bilateral hypoplasia of the mandibular condyles and
articular eminences. After evaluating radiographs of 21
children aged newborn to 14.6 years old, Gordon et al[14]
concluded that articulation deformities are not a common feature of HGPS. Chen et al[11] reported a similar
case to ours and highlighted that craniofacial anomalies
of HGPS contribute to increased number of caries,
severe malocclusion, and problems with swallowing,
feeding, and speech. However, Ullrich et al[23] evaluated
25 patients with HGPS and identified short mandibular
rami in combination with flattened mandibular condyles,
shallow glenoid fossae, and hypoplastic or absent articular eminences. The significance of the sinus alterations
was unclear; however, patient- and parent-related chronic
trismus can occur after a long period of regular dental
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G TGGGCGGA

G TGGGCGGA

normal), which is essential for the conversion of normal
lamin A from prelamin A[18]. Since HGPS patients develop severe atherosclerosis and death usually occurs as a
result of the complications of cardiac or cerebrovascular
diseases during adolescence, early diagnosis of HGPS is
important. To promote survival of HGPS patients, annual analysis of the vascular status is recommended using
baseline electrocardiogram, echocardiogram, and carotid
duplex scans to evaluate stenosis and intimal thickness.
Additional tests include a skeletal X-ray to evaluate common associated features (e.g., acroosteolysis, clavicular resorption, and coxa valga), dual-energy X-ray absorptiometry to assess bone mineral density, standard goniometry
to assess global joint mobility, and nutritional assessment
to optimize caloric intake[24].
In summary, we report one patient affected by HGPS
who demonstrated unusual features, including the absence of the sphenoid, frontal and maxillary sinuses and
bilateral hypoplasia of the mandibular condyles. Proper
characterization of the clinical features and genetic defects is of utmost importance for correct diagnosis and
timely clinical management. Furthermore, early intervention by a multidisciplinary team can increase the quality
of life and survival of HGPS patients.

G TGGGCGGA

G TGGGNGGA

Nucleotide substitution: C1824T
Amino acid substitution: G608G
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Figure 4 Detection of the LMNA mutation in the Hutchinson-Gilford
progeria syndrome patient. Shown here are portions of the DNA-sequence
electropherogram of the LMNA exon 11 of the affected patient, his parents
and older sister. Compared to the normal sequence, the affected patient has a
heterozygous C-to-T substitution at nucleotide position 1824 in the LMNA gene,
which does not change the amino acid (G608G).

Case characteristics

An 11-year-old boy with a diagnosis of Hutchinson-Gilford progeria syndrome
(HGPS) presented with a need for oral health care.

Clinical diagnosis

The patient exhibited classical clinical features of HGPS, including short stature, low weight/height ratio, thin and inelastic skin, eyes slightly open when
sleeping, photophobia, generalized alopecia, prominent scalp veins, small face
with a beaked nose, and high-pitched voice.

treatment. Thus, HGPS patients should be evaluated for
temporomandibular joint (TMJ) disorders, and dentists
need to be aware of the possible TMJ complications after
a long period of regular dental treatment.
Despite the reported clinical characteristics, HGPS
may be confused with other syndromes that include some
features of premature aging, including neonatal progeroid
syndrome (Weidemann-Rautenstrauch syndrome), acrogeria, Cockayne syndrome, Hallermann-Streif syndrome,
gerodermia osteodysplastica, Berardinelli-Seip congenital
lipodystrophy (congenital generalized lipodystrophy),
Petty-Laxova-Weidemann progeroid syndrome, EhlersDanlos syndrome, progeroid form, and Werner syndrome[10,21]. Since an overlap in the clinical features of the
patients affected by progeroid syndromes is common,
the diagnosis of HGPS is based on the recognition of
common clinical features and the detection of mutations
in the LMNA gene and eventually in the ZMPSTE2
gene, a metallopeptidase involved in processing of lamin
A. LMNA mutations are present in more than 95% of
cases, and genetic testing should start with analysis of the
p.G608G mutation at exon 11, in which 62% of the defects reside[12]. DNA sequencing from the patient reported here revealed the p.G608G silent mutation. Although
this mutation does not change the encoded amino acid, it
results in the activation of a cryptic splice site and causes
a truncated lamin A protein (50 amino acids shorter than

WCCR|www.wjgnet.com

Differential diagnosis

Differential diagnosis included neonatal progeroid syndrome (WeidemannRautenstrauch syndrome), acrogeria, Cockayne syndrome, Hallermann-Streif
syndrome, gerodermia osteodysplastica, Petty-Laxova-Weidemann progeroid
syndrome, and Werner syndrome.

Imaging diagnosis

Cone beam computed tomography (CBCT) images revealed absence of the
sphenoid, frontal and maxillary sinuses, flattening of the condyles and glenoid
fossa, and bilateral hypoplasia of the mandibular condyles.

Pathological diagnosis

DNA sequence analysis and mutation analysis of the lamin A/C (LMNA) gene
was performed with genomic DNA extracted from oral mucosa cells. The patient demonstrated a heterozygous C-to-T transition at nucleotide 1824 in exon
11 of LMNA, which created a silent point mutation at codon 608 (GGC>GGT,
G608G).

Treatment

The patient received medical and dental treatment to improve his quality of life.

Related reports

Recognition of dentomaxillofacial features of HGPS may allow for early identification of oral health problems and for the development of preventive treatment
plans to improve quality of life.

Term explanation

Hutchinson-Gilford progeria syndrome is an uncommon genetic disorder characterized by accelerated aging with clinical involvement of the skin, bones, and
cardiovascular system.

Experiences and lessons

Proper characterization of the clinical features and genetic defects of HGPS is
of utmost importance for correct diagnosis and initiation of timely clinical man-
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agement; early intervention by a multidisciplinary team can increase the quality
of life and survival of these patients.

Peer review
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This article reports a case of Hutchinson-Gilford progeria syndrome in an
11-year-old boy with an uncommon phenotype and a de novo heterozygous
silent mutation at amino acid 608 (G608G) in the LMNA gene.
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Core tip: The diagnosis of actinic prurigo can be challenging in the absence of classic clinical manifestations.
Actinic prurigo is found in high-altitude living people,
mainly in indigenous descendants. Disease onset is
usually in childhood and rarely presents only on the
lips. This study describes two rare cases from Rio de
Janeiro city, Brazil, which is located at sea level. The
patients were unaware of possible Indian ancestry.
Moreover, actinic prurigo appeared in adulthood and
lip lesions were the only manifestation. The associated
clinical and histological exams are determinants for the
correct diagnosis and successful treatment of this disease.
Original sources: Miranda AMO, Ferrari TM, Werneck JT, Silva
Junior A, Cunha KS, Dias EP. Actinic prurigo of the lip: Two
case reports. World J Clin Cases 2014; 2(8): 385-390 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/i8/385.
htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i8.385

Abstract
Actinic prurigo is a photodermatosis that can affect the
skin, conjunctiva and lips. It is caused by an abnormal
reaction to sunlight and is more common in high-altitude
living people, mainly in indigenous descendants. The
diagnosis of actinic prurigo can be challenging, mainly
when lip lesions are the only manifestation, which is not
a common clinical presentation. The aim of this article
is to report two cases of actinic prurigo showing only
lip lesions. The patients were Afro-American and were
unaware of possible Indian ancestry. Clinical exam, photographs, videoroscopy examination and biopsy were
performed, and the diagnosis of actinic prurigo was established. Topical corticosteroid and lip balm with ultraviolet protection were prescribed with excellent results.
The relevance of this report is to show that although
some patients may not demonstrate the classical clinical
presentation of actinic prurigo, the associated clinical
and histological exams are determinants for the correct
diagnosis and successful treatment of this disease.
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INTRODUCTION
Actinic prurigo (AP) is a type of photodermatosis, and is
a rare familial inflammatory disease that primarily affects
areas of skin exposed to the sun and can affect the lips
and ocular conjunctiva (pseudopterygium formation)[1].
Pseudopterygium does not appear as a unique lesion in
patients with AP, it is always preceded by skin and lip lesions, suggesting that this expression tends to appear later
in the disease course. For this reason, the diagnosis of
AP in its early stages is important to prevent subsequent
complications[2]. AP of the lip, also known as follicular
cheilitis, is mainly found on the vermillion of the lower
lip. Lip lesions may appear early in the development of
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this disease and, consequently, its observation and accurate diagnosis can alert physicians or dentists to the possible development of other more severe lesions on the skin
or conjunctiva[2]. AP occurs mainly in residents of high
altitudes and affects ethnic groups, particularly in North
and South America, who express major histocompatibility complex class Ⅰ and Ⅱ (HLA Ⅰ and Ⅱ), suggesting
a genetic predisposition[3]. The aim of this article is to
describe two cases of AP of the lips without the classical
features of this disease (young age at onset, familial history, high-altitude living people, and an association with
skin lesions).

observed.
Complete remission of the lip ulcers and crusts was
observed after one month of treatment (Figure 1D). The
patient was followed-up monthly for three months without evidence of recurrence. Two months after diagnosis
and during the follow-up period, the patient reported
she was of indigenous Brazilian descent. After the third
consecutive monthly follow-up, the patient was followedup every 4 mo to date (2 years after the first visit), and
showed no lip lesions (Figure 1D). The patient did not
develop any skin or ophthalmic lesions.
Case two
A 58-year-old Afro-American woman, presented to
our Oral Diagnostic clinic complaining of a painful lesion on the lower lip of four years evolution. Physical
examination showed the presence of a yellowish crust
of 1.3 cm × 0.8 cm, on the left side, which was easily
seen during the examination, revealing an ulcerated area.
The lips were swollen and dry (Figure 2A). The lesions
were documented by clinical and videoroscopy images
(Figure 2B) and were scraped for cytopathologic evaluation, which revealed moderate inflammation. No alterations were observed during the intraoral examination.
Lip balm with UV protection was prescribed. On the
second visit, a biopsy was performed (the selected area
was chosen by clinical and videoroscopy exam). The diagnostic hypotheses were erythema multiforme and acute
actinic cheilitis. Microscopically (Figure 2C and D), the
lesion was covered by stratified ortokeratinized squamous
epithelium showing atrophy, ulceration, spongiosis and
hydropic degeneration of the basal layer. The underlying
connective tissue showed pigmentary incontinence close
to the overlying epithelium, dilated blood vessels with areas of intense inflammatory infiltrate, mainly composed
of lymphoplasmacytic cells, and the formation of wellformed secondary lymphoid follicles. Mast cells were also
observed between the lymphocytes and plasma cells. The
inflammatory infiltration extended deep into the fatty
tissue. There was no solar elastosis. The diagnosis of follicular cheilitis was established.
The patient was followed-up (one month after the
first visit) and showed remission of the ulceration on the
left side, with only a small ulcer on the right side of the
lip (Figure 2B). She was referred for dermatological and
ophthalmological evaluation and asked to return to our
clinic one month later. The patient did not return.
A search of the medical literature was performed by
two authors separately, using Pubmed, Lilacs, Scielo and
Cochrane databases, without year and language restriction, using the terms: (1) prurigo AND actinic; and (2)
follicular AND cheilitis. The last search was performed
in November 2013. A paper considered eligible for inclusion on review had to include a case report or a study
with at least one case under the name “actinic prurigo”
or “follicular cheilitis” and with lip lesions as the only
manifestation (Table 1). Only two papers satisfied the
criteria: Vega-Memije et al[2] and Mounsdon et al[4]. In the

CASE REPORT
Case one
A 63-year-old Afro-American woman presented to our
Oral Diagnostic clinic complaining of lower lip lesions
of 10 mo evolution, which had worsened in the last 6
mo. She was referred by two centers that had failed to
establish the diagnosis. During physical exam, the lower
lip showed edema, as well as multiple ulcers covered with
yellowish crusts on the semimucosa (Figure 1A). The
slightest touch or mouth opening resulted in significant
bleeding, which, according to the patient was commonly
observed. No alterations during intraoral examination
were observed. The lesions were documented by clinical
and videoroscopy images (Figure 1B) and were scraped
for cytopathologic evaluation, which revealed moderate
inflammation. Lip balm with ultraviolet (UV) protection
was prescribed.
On the second visit, debridement of the lesions was
performed, as well as a biopsy (the selected area was chosen by clinical and videoroscopy exam) (Figure 1C). The
clinical diagnostic hypotheses were erythema multiforme
and contact cheilitis. Microscopically (Figure 1E-H), the
surface epithelium showed orthokeratosis, with some areas of parakeratosis, atrophy and areas of acanthosis, as
well as basal layer degeneration and lymphocytic exocytosis. Ulceration was also present. The connective tissue
exhibited pigmentary incontinence close to the overlying
epithelium, dilated blood vessels, edema and intense and
diffuse lymphocytic inflammatory infiltrate, with some
plasma cells, extending deep into the fatty tissue. Some
secondary lymphoid follicles were also present. Several
mast cells were present predominantly in the deeper area
of the connective tissue, mainly in the perivascular and
perineural areas. Nonspecific chronic sialadenitis with
ductal ectasia was also observed. There was no solar elastosis. The diagnosis of follicular cheilitis was established.
Following diagnosis, a combination of triamcinolone
acetonide cream, neomycin sulfate, gramicidin and nystatin cream was prescribed three times a day. The patient
was instructed to use gauze compresses with cold physiological saline and to continue using lip balm with UV
protection. The patient was also referred to the dermatology and ophthalmology service for evaluation of signs
and symptoms of AP. No ocular or skin lesions were
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A
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G
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Figure 1 Case 1. A: Clinical aspect at the first appointment, showing lower lip edema, ulcers and crusts; B: Videoroscopy image showing in detail the presence of
ulcer and crust; C: Clinical aspect at the second appointment showing the area of biopsy; D: Clinical aspect one month after treatment, showing remission of the lip
edema, ulcers and crusts; E: Histological aspects. Epithelial atrophy and intense diffuse lymphoplasmacytic inflammatory infiltrate extending deep into the fatty tissue
(× 10, HE); F: Epithelium showing spongiosis, hydropic degeneration of the basal layer cells and lymphocytic exocytosis. In the connective tissue, lymphocytic inflammatory infiltrate and pigmentary incontinence (arrows) were observed (× 40, HE). G: Secondary lymphoid follicle (× 40, HE); H: Mast cells mainly in the deeper area of
the connective tissue (× 20, Giemsa).

study by Vega-Memije et al[2], 116 patients presented with
actinic prurigo cheilitis; of these, 74 (63.8%) were female,
aged from 9 to 82 years (mean, 27.8 years). Ninety-nine

WCCR|www.wjgnet.com

percent of the patients lived in areas more than 1000 m
above sea level and only one case was from a geographic
area below this altitude. AP cheilitis was the only manifes-
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A

B

C

D

20 mm

Figure 2 Case 2. A: Clinical aspect at the first appointment, showing lower lip edema, dryness and ulcer on the left side of the semimucosa; B: Clinical aspect at the
second appointment, showing remission of the ulceration on the left side, and only a small ulcer on the right side of the semimucosa; C: Histological aspects. Lower
power view showing epithelial atrophy and ulceration. In the connective tissue, an intense, diffuse inflammatory infiltrate extending deep into the fatty tissue, with
some lymphoid follicles was observed (HE); D: Secondary lymphoid follicle (HE).

DISCUSSION

Table 1 Results of the literature search for “actinic prurigo”
or “follicular cheilitis” of the lip
Actinic prurigo Follicular cheilitis
Pubmed
Lilacs
Scielo
Cochrane

143
25
3
7

9
0
0
1

Eligible paper

Photodermatoses form an important group of skin diseases, which can be disabling to the patient, and represent a challenge in diagnosis and treatment[6]. Although
dark skin has larger quantities of melanin compared to
white skin, which gives greater protection against the sun’
s rays, photodermatoses are common in dark-skinned
people[7]. AP is an example of a photodermatosis that affects mostly Mestizos in the Americas. This is the result
of miscegenation between Europeans and Indians, which
prevails in Mexico, Guatemala, Honduras, Colombia,
Ecuador, Peru, Bolivia, and Argentina, and in some indigenous communities in North America and Canada[8-10].
AP usually begins in childhood, around 4-5 years old[5], although it can manifest at any age, affecting more women
than men (2:1), and in some cases with familial history[11].
The severity of the disease is altitude-dependent, presumably because of the sustained intensity of sun exposure. It is believed that this is the reason why AP is found
mostly in regions with altitude above 1000 m[3]. These
data make our cases interesting, as both patients lived
in Brazil, in cities at sea level, and did not report being
indigenous descendants during anamnesis, did not have
a positive familial history, and showed the first signs and
symptoms in adulthood.
AP lesions are mainly found in sun-exposed areas[3,12,13]. Lips and conjunctiva can also be affected[3,12].

1

2
0
0
0

1

A paper considered eligible for inclusion in the review had to include a
case report or a study with at least one case under the name “actinic prurigo” or “follicular cheilitis”, and show lip lesions as the only manifestation.

tation of the disease in 32 (27.6%) patients. Mounsdon
et al[4] described two North American Indians, one man
and one woman, who showed only lip lesions, however,
there was no information on their place of residence. In
addition, a thesis describing a study of 43 patients with
actinic prurigo of the lips was found in Google Scholar[5].
Although this study was carried out in Brazil, it was a retrospective analysis of patients resident in Mexico, where
this disease is very common. In 17 (39.54%) cases, the
lesion was located only on the lips. To make comparative
analyses with the cases presented in our paper, 16 patients
in this study were included; one was excluded because the
age of the patient was not provided. Patient age ranged
from 11 to 63 (mean 26 years). Information on where the
patients lived was not provided (Table 2).

WCCR|www.wjgnet.com

1607

February 8, 2015|Second Edition|

Miranda AMO et al . Two cases of actinic prurigo
Table 2 Data from patients with actinic prurigo, with only lip lesions
Vega-Memije et al
Age
Country
High altitude

[2]

9-82 (mean 27.8 yr)
Mexico
99% more than 1000 m

Rizo et al

[5]

Mounsdon et al

11-63 (mean 26 yr)
Mexico
Unknown

Nevertheless, in Asians, conjunctivitis and cheilitis are
not common[14]. The patients presented in this paper
showed lip lesions as the only manifestation of AP. Although there are few reports and studies in the literature
regarding patients with AP showing only lip lesions, this
may occur in up 40% of cases[5]. In cases of AP with
lip lesions as the only manifestation it is more difficult
to establish an accurate diagnosis, which should alert
clinicians to the possibility of the development of other
more severe lesions, such as skin or conjunctival lesions.
Therefore, it is important to refer these patients for ophthalmological and dermatological evaluation.
AP lip lesions are characterized by swelling, peeling,
cracking, crusting, itching, exudation, and secondary
ulceration[3,12]. Cheilitis intensity is variable. In the acute
phase, yellow crusts adhered to the surface are observed,
whereas in the chronic phase, the lesions are covered with
dry scales, and the course is generally prolonged, with relapses worsened by constant sun exposure[2,8,5].
During the evaluation of our patients, we used videoroscopy which enabled better visualization of the lip
lesions. As both patients showed extensive lesions, the
choice of the biopsy area was difficult and videoroscopy
was used to help choose the best biopsy area. The lesions
were similar to those of AP lip lesions described in the
literature.
Clinical differential diagnoses regarding AP include
actinic cheilitis, frictional contact cheilitis and granulomatous cheilitis[5]. In the present cases, we also considered
the possibility of acute actinic cheilitis, which was later rejected due the evolution time and because the patients did
not report intense sunlight exposure. The other clinical
diagnoses were erythema multiforme, which was rejected
due to the course of the lesions, and contact cheilitis, but
we were unable to identify a substance which could cause
the lip lesions, especially over such a long time. Although
several clinical factors associated with follicular cheilitis
were not observed in the present cases, the clinical exam
associated with the histopathological diagnosis was a determinant in establishing the final diagnosis.
Studies in the literature define the histopathological
pattern of AP lip lesions as showing acanthosis, spongiosis and basal layer hydropic degeneration[2]. Areas of ulceration may also be seen. Edema, dilated and congested
vessels, with dense predominantly lymphocytic inflammatory infiltrate, which may contain lymphoid follicles and
eosinophils are also seen in the connective tissue[2,4,12].
Furthermore, some studies report that discrete exocytosis
in the basal epithelium and pigmentary incontinence in
the sub epithelial connective tissue may be observed[2].

WCCR|www.wjgnet.com

[4]

Maga-a et al

61 and 69 yr old
United States (North American Indians)
Unknown

[1]

58 and 63 yr old
Brazil
Sea level

The presence of lymphoid follicles is considered by some
authors to be a pathognomonic feature of AP and this
is the reason why the term follicular cheilitis is used[12].
Mast cells and macrophages may be found in the inflammatory infiltrate[5]. The histopathological findings in our
cases are consistent with the description in the literature.
The identification of lymphoid follicles in both cases was
important in establishing the diagnosis.
No solar elastosis was found in the AP lesions, which
facilitates the differential diagnosis from actinic cheilitis[2,4,5,12]. It is necessary to differentiate AP from polymorphic light eruption, which is clinically similar, but
microscopically does not show lymphocytic infiltrate with
lymphoid follicles[12].
With regard to the treatment of AP, as a general
measure, it is recommended to reduce sun exposure, use
protective clothing including hats, and sunscreen. However, these measures are not sufficient to treat AP. There
is evidence that AP is an autoimmune disease, and therefore immunosuppressive drugs produce good results[3].
Treatment of AP varies according to the severity and
extent of the lesions, and includes topical and systemic
corticosteroids to reduce the inflammation and itching
of active lesions, antibiotics for secondary infections,
antihistamines, antimalarials and thalidomide, which have
been shown to be the most effective drugs for the treatment of AP[12,15-18].
AP prognosis is not good, despite several treatment
options, the lesions may have a chronic course and are
difficult to control if patients live in sunny areas, are occupationally exposed to the sun or live in high altitudes[19].
In case 1, the patient responded well to treatment with a
topical corticosteroid and prevention measures; she had
no lesions up to the last follow-up (14 mo after diagnosis). The patient in case 2 was treated only with prevention measures (including the use of lip balm with UV
protection). In the follow-up, one month after diagnosis,
the lesions disappeared, but she did not return for her
follow-up appointment.
AP is a well-known disease, occurring mainly in Mestizos, living in high altitudes with onset during childhood.
The cases presented here were a challenge to diagnose as
the clinical characteristics were different from the classical manifestations of AP: the lesions began in adulthood,
the patients lived at sea level and did not report, at least
during the interview, being indigenous descendants, and
neither reported having a familial history of alterations.
In these cases, without skin lesions, the diagnosis of AP
in the early stages is important, as it can alert the clinician
to the possible development of other more severe le-
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sions, and, thus, referring the patients for an ophthalmologic and dermatologic evaluation is mandatory.
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Case characteristics

This paper reports two cases of actinic prurigo in which the lower lips were the
only sites of involvement.

9

Clinical diagnosis

The relevance of these cases is that, although some important aspects do
not follow the classical features of actinic prurigo, the associated clinical and
histological exams can be determinants of the correct diagnosis and successful
treatment.
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Imaging diagnosis

Clinical exam, photographs, videoroscopy examination and biopsy were performed, and the diagnosis of actinic prurigo was established.
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Peer review

It is an interesting case, it is well written.
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GENETIC DISEASES, INBORN

Actinic lichen planus: A presentation, deviant from the
conventional
Anupama Ghosh, Anupam Das, Dhiraj Kumar, Ramesh Chandra Gharami
dx.doi.org/10.5314/wjd.v3.i1.4

Anupama Ghosh, Anupam Das, Dhiraj Kumar, Ramesh
Chandra Gharami, Department of Dermatology, Medical College and Hospital, Kolkata 700073, West Bengal, India
Author contributions: Ghosh A and Das A contributed equally
to the diagnosis and work-up; all the authors wrote the article.
Correspondence to: Dr. Anupam Das, Department of Dermatology, Medical College and Hospital, Building-“Prerana”, 19,
Phoolbagan, Kolkata 700073, West Bengal,
India. anupamdasdr@gmail.com
Telephone: +91-94-33112113 Fax: +91-94-33112113
Received: October 10, 2013 Revised: November 14, 2013
Accepted: December 12, 2013
Published online: February 8, 2015

INTRODUCTION
Actinic lichen planus is a variant form of lichen planus
located on light-exposed areas, occurring in children or
young adults (dark skinned individuals) living in tropical
countries. The presentation of the entity can be diverse
and hereby, we report an interesting presentation.

CASE REPORT
A middle-aged lady presented to us with asymptomatic
multiple red-brown papules and plaques over the face
and nose for a duration of 2 years. The course of evolution of the lesion involved a mild burning sensation on
sun-exposure 2 years back and 1-2 mo after that, she
developed a few papules which gradually increased in
number and some of them also coalesced to form small
plaques (1.0-2.5 cm) which were erythematous to brownish in color with a history of summer exacerbation (Figure
1). No history of regular drug intake or similar lesions in
the past or in the family. Scalp, oral and genital mucosa
and nails were absolutely normal. Cosmetic concern
prompted her to seek medical treatment. On the basis
of the clinical presentation of the patient, we considered
syringoma and mucinosis as a differential diagnosis and
one of the lesions was subjected to biopsy for confirmation of our diagnosis.
To our utter surprise, on histopathological examination we found epidermal atrophy, basal cell layer
degeneration, melanin incontinence and band-like
infiltration of lymphocytes at the dermoepidermal
junction, which clinched the diagnosis of a variety
of actinic lichen planus (Figure 2). Photoprotection
and an intramuscular injection of triamcinolone were
advised. Marked improvement was seen after a single
dose (Figure 3).

Abstract
Actinic lichen planus, a variant of lichen planus usually
in people living in the tropics, presents as annular or
discoid patches over the sun-exposed regions. We present here a case of actinic lichen planus with papules
and plaques over the malar region and dorsum of nose
- a rare presentation of this entity.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Actinic; Lichen; Planus; Unusual; Presentation
Core tip: This is an interesting case of a young lady
who presented with brown and erythematous papules
and plaques. Clinically, no one thought of lichen planus
in the differential diagnosis. It exemplifies the fact that
a dermatological entity can be so diverse in its presentation and become a mystery for the clinician to diagnose.
Original sources: Ghosh A, Das A, Kumar D, Gharami RC.
Actinic lichen planus: A presentation, deviant from the conventional. World J Dermatol 2014; 3(1): 4-5 Available from: URL:
http://www.wjgnet.com/2218-6190/full/v3/i1/4.htm DOI: http://
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Figure 1 Multiple erythematous to brownish in color papules, coalescing
to form plaques over the malar regions and nose.

Figure 3 Showing pre-treatment photograph (A) and post-treatment photograph (B) following one intramuscular injection of triamcinolone.
ules and plaques over the face and nose for a duration of 2 years.

Figure 2 HPE showing epidermal atrophy, basal cell layer degeneration,
pigment incontinence and band-like infiltration of lymphocytes at the dermoepidermal junction (HE, × 40).

Clinical diagnosis

Syringoma and mucinosis.

Differential diagnosis

Syringoma, mucinosis, other deposition disorders, actinic lichen planus.

Peer review

DISCUSSION

This is an interesting case that has educative value.

Actinic lichen planus, also known as lichen planus subtropicus, lichenoid melanodermatitis and lichen planus
atrophicus annularis, mainly affects children and young
adults of Middle-East, African or Indian origin. There are
3 clinical types: annular, pigmented and dyschromic[1,2].
There is no sexual predilection and typical lesions are
annular or discoid patches on sun exposed regions with
a hyperpigmented center and a surrounding hypopigmented zone. Recurrent painful annular erythema on the
face and hands in a 52 year old Japanese man have been
reported, suggesting varied and atypical presentation of
actinic lichen planus[3]. It is treated with acitretin, topical
corticosteroids[4] and with cyclosporine[5].
Uncommon morphology is the reason behind our
purpose of reporting the case.
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CONNECTIVE TISSUE DISEASES

Electrical storm in systemic sclerosis: Inside the
electroanatomic substrate
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lation was accomplished leading to a complete electrical isolation of the aneurism and to the abolishment of
all abnormal electrical activities. The use of advanced
strategies of imaging together with electroanatomical
mapping added important information to the complex
arrhythmogenic substrate and improved efficacy and
safety.
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Core tip: We report the case of a 63-year-old woman
affected by a severe form of systemic scleroderma
with cardiac involvement. Because of recurrent electrical storms the patient underwent catheter ablation.
Intracardiac echocardiography pointed out a significant
right ventricular dilatation with a complex aneurysmal
lesion characterized by thin walls and irregular multiple
trabeculae. A substrate-guided strategy of catheter
ablation was accomplished leading to a complete electrical isolation of the aneurism. The use of advanced
strategies of imaging together with electroanatomical
mapping added important information to the complex
arrhythmogenic substrate and improved efficacy and
safety.

Abstract
We report the case of a 63-year-old woman affected
by a severe form of systemic scleroderma with pulmonary involvement (interstitial fibrosis diagnosed by
biopsy and moderate pulmonary hypertension) and
cardiac involvement (paroxysmal atrial fibrillation, right
atrial flutter treated by catheter ablation, ventricular
tachyarrhythmias, previous dual chamber implantable
cardioverter defibrillator implant). Because of recurrent
electrical storms refractory to iv antiarrhythmic drugs
the patient was referred to our institution to undergo
catheter ablation. During electrophysiological procedure a 3D shell of cardiac anatomy was created with
intracardiac echocardiography pointing out a significant
right ventricular dilatation with a complex aneurysmal
lesion characterized by thin walls and irregular multiple
trabeculae. A substrate-guided strategy of catheter ab-
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INTRODUCTION
Systemic sclerosis (SS) is a rare systemic infiltrative dis-
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A

B

C

Figure 1 Movies. A: Intracardiac echocardiography (ICE) imaging showing right ventricle (RV) aneurysmal dilatation; B: At ICE, left ventricle was of normal size but
with diffuse parietal hypertrophy and a mild pericardial effusion around the mitral valve plane; C: Right ventricular (RV) angiography in right anterior oblique projection.

A

Figure 2 Right ventricle imaging. A: Bipolar voltage map of
the right ventricle (RV) in right anterior oblique view. The bipolar
potential voltage values were normal in the whole ventricle (purple)
except for a wide area (red) around the inferior-lateral portion
of tricuspid valve; B: Intracardiac echo fan intersecting the lowvoltage area, showing aneurysmal dilatation (arrows) characterized
by thin walls and irregular multiple trabeculae; C: RV angiography
confirming the presence of the aneurysmal dilatation (head arrow);
D: substrate map in right anterior oblique view showing the RF lesion points. CA was guided by substrate map and was performed
all along the borders of the aneurysm and extended to the perianeurysmal area leading to abolishment of all abnormal electrical
activities.

C

D

B

order characterized by a widespread damage to small
blood vessels and connective tissue fibrosis resulting in
multi-organ involvement. Ventricular tachyarrhythmias
(VTs) are frequent clinical manifestation of SS-associated
cardiovascular damage and a possible cause of sudden death. Antiarrhythmic therapy is usually limited by
concomitant therapy or side effects. In many cases the
use of an implantable cardioverter defibrillator (ICD) is
mandatory. In this setting catheter ablation (CA) has been
proposed as an alternative option but no evidence exists
about the characteristics of the arrhythmogenic substrate.

from multiple episodes of sustained VT; pharmacological
therapy by beta blockers, sotalol or amiodarone was ineffective and limited by side effects (Raynaud’s phenomenon and pulmonary interstitial fibrosis) thus the patient
underwent a dual chamber ICD implant; on September
2013 the patient developed recurrent electrical storms
refractory to i.v. antiarrhythmic drugs.
On the second day after admission, CA was performed. First, a 3D shell of cardiac anatomy was created on an electroanatomic mapping system integrated
with intracardiac echocardiography (ICE) (Cartosound,
Biosense-Webster, United States)[1]. ICE allowed to detect a significant right ventricular (RV) dilatation with a
complex lesion characterized by thin walls and irregular
multiple trabeculae, expanding from the inferior to the
lateral RV wall in perivalvular basal segments (Figure 1A
and B) this aneurysmal dilatation was easily identified angiographically, too (Figure 1C, Figure 2).

CASE REPORT
A 63-year-old woman affected by a severe form of SS
was referred to our institution for management of her
VTs. She presented both an advanced pulmonary and cardiac involvement. Since June 2006 she has been suffering
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Figure 3 Cycle and QRS morphologies of all the 5 sustained ventricular tachyarrhythmias observed and mapped during the procedure. In the box it is possible to appreciate the mid-diastolic potential (arrows) recorded during ventricular tachyarrhythmias (VT) 5. BPM: Beat per minute.

must be personalized to the patient. ICDs have been used
effectively in selected patients to prevent sudden cardiac
death. There is no specific recommendation in VT treatment in SS patients, and the use of CA has been reported
anecdotally[3,4]. We present the first case of SS patient
with multiple VT morphologies undergoing successful
CA guided by an integrated approach aiming at the electro-anatomical characterization of RV cardiomyopathy.
Based on our experience CA should be considered as an
adjunctive treatment in patients with sustained, monomorphic VTs refractory to pharmacological therapy.
Our experience adds new pieces on the knowledge of
the arrhythmic substrate in SS. First of all, CA approach
requires an accurate imaging of the RV acquired by both
angiography and real time echo (ICE, as in our case, or
transoesophageal) to identify the area of interest and to
reduce potential risk as RF delivery in very thin tissue[5].
Secondary, a combined high density mapping of the
whole scar and peri-scar area allows a substrate-guided
abolition of all AEAs leading to a successful procedure.
Malignant VTs may be expression of an advanced
form of RV disease in patients with SS and CA may be
proposed as a therapeutic option for VT treatment. The
combination of advanced strategies of imaging together
with EAM should be preferred due to the complex arrythmogenic substrate to improve efficacy and safety.

A complete electroanatomical map (EAM) of the
aneurysm was obtained by ICE, showing an area of
dense scar surrounded by near-scar tissue with abnormal
electrical activities (AEAs) all along the borders of the
aneurism. Five VT morphologies spontaneously occurred
(Figure 3); only 2 of them were effectively mapped creating an activation map and identifying a mid-diastolic potential, both were terminated by radiofrequency (RF) delivery at the critical isthmus located at the border of the
aneurysm. Then a substrate-guided CA was accomplished
targeting all AEAs by sequential RF energy pulses (30 up
to 40 Watts, SF Thermocool, Biosense-Webster, United
States), to achieve the complete electrical isolation of
the aneurysm. At the end of the procedure, a complete
protocol of programmed electrical stimulation (drive 600
and 400 ms, up to three extrastimuli) from the RV apex
was negative. No VT recurrence was observed in a 6 mo
follow up period on amiodarone (1 g/wk) therapy.

DISCUSSION
Tachyarrhythmias appear as frequent clinical manifestations of SS-associated cardiovascular damage. Arrhythmias occurrence may be associated with poor outcome
and represent 6% of the overall causes of death in the
large European League Against Rheumatism Scleroderma
Trials and up to 12% in Research (EUSTAR) database[2].
Since different classes of anti-arrhythmics are available and SS patients may have multiple organs involved
and take concomitant drugs, the choice of treatment

WCCR|www.wjgnet.com
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tance.

This case report describes a case of SS complicated by multiple VTs. This very
rare case nicely demonstrates image findings together with important electrophysiologic features in this entity.

COMMENTS
COMMENTS
Case characteristics

A 63-year-old woman affected by a severe form of systemic sclerosis (SS) with
previous dual chamber implantable cardioverter defibrillator implant presented
with drug-refractory multiple forms of ventricular tachycardias.

REFERENCES
1

Clinical diagnosis

Identification of aneurismal lesion of the right ventricular (RV) with the critical isthmus from which the five morphologies of ventricular tachyarrhythmias (VTs) arise.

Differential diagnosis

Arrhythmogenic right ventricular dysplasia, myocarditis.
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Laboratory diagnosis

Positive Antinuclear Antibodies; metabolic panel and liver function test were
within normal limits.

Imaging diagnosis

Intracardiac echocardiography allowed to detect a significant RV dilatation with
a complex lesion characterized by thin walls and irregular multiple trabeculae.

Pathological diagnosis

A complete electroanatomical map of the aneurysm showed an area of dense
scar surrounded with abnormal electrical activities.

Treatment
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electro-anatomical characterization of RV cardiomyopathy.
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Core tip: The case was initially thought to be eumycetoma of dark grains as there was history of discharge
of grains but after repeated antifungal therapy it did
not resolve and in histopathology it was found as lichen
planus. In this case the clinical features collaborating
with perforating lichen planus but histopathology has
failed to elucidate the perforating channel which is often
missed and difficult to delineate. So, it is better to do a
histopathology before giving the treatment as there is
overlapping clinical features of various diseases.
Original sources: Das A, Das D, Gharami RC. Plantar lichen
planus masquerading eumycetoma of dark grains. World J Dermatol 2014; 3(3): 73-75 Available from: URL: http://www.
wjgnet.com/2218-6190/full/v3/i3/73.htm DOI: http://dx.doi.
org/10.5314/wjd.v3.i3.73

Abstract
Lichen planus is a common inflammatory disease but
its perforating variety is not so common and it has been
described in small number of text and articles. Here we
reported a case of plantar lichen planus where there
was a history of discharge of dark grains from the sole
of foot and diagnosing the disease as eumycetoma of
dark grains repeated antifungal therapy could not resolve the lesions and histopathologically it showed the
classical pictures of lichen planus. Collaborating the
clinical and histological features we have diagnosed
the case as perforating lichen planus but Verhoeff-Van
Gieson stain could not elucidate the perforating channel which ot difficult to delineate and often missed. So,
we have put the diagnosis of plantar lichen planus and
treated with intramuscular triamcinolone and the lesions
resolved.

INTRODUCTION
Lichen planus (LP) is a common chronic inflammatory papulosquamous disorder of skin,hair, and nail generally characterized by shiny, violaceous, flat-topped polygonal papules.
They may be closely aggregated or widely dispersed.
There are many variants of lichen planus including annular, linear or blaschkoid pattern, hypertrophic,
atrophic, erosive, vesicular, follicular LP, micropapular or
eruptive, lichen planus pigmentosus, etc. Involvement of
palms and soles is not very common[1]. Morphology of
palmoplantar lichen planus is not like that of other areas.
Lesions may be profoundly hyperkeratotic plaque, honeycomb pattern, perforating type, ulcerative type, etc.[2].
Here we reported a case of plantar lichen planus presented with discrete keratotic papules with central crater and history of discharging of some material resembling mycetoma.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Plantar lichen planus; Masquerading eumycetoma; Perforating lichen planus
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A 48-year-old farmer presented with solid elevated lesions

1616

February 8, 2015|Second Edition|

Das A et al . Plantar lichen planus masquerading eumycetoma

A

B

Figure 1 Few indurated papules at sole with central desquamation and
ulceration resembling sinuses.

over medial border of left foot and a history of blackish
discharge from the lesions for last 2 years. On examination 4-5 hyperkeratotic papules with central craters with a
mild indurated background were found (Figure 1). Mucosae, nails and other areas of the body were normal. The
case was provisionally diagnosed as mycetoma. Biopsy was
done for histopathological examination and fungal culture. Fungal culture yield negative result. X-ray of the foot
revealed no abnormality. Biopsy showed a finding consisting of lichen planus (Figure 2) without any epidermal
channel. Verhoeff-Van Gieson stain excluded discharge
of any altered tissue. Routine examination of blood, urine
and stool, chest X-ray found no abnormality. Two doses
of injection triamcinolone (40 mg/cc) intramuscularly
were given at 2 wk interval, followed by 3 wk interval for
another 2 such. Lesions resolved completely without any
relapse during 6 mo period of follow up.

C

DISCUSSION
Perforating lichen planus is an uncommon variant of LP.
It presents as hyperkeratotic papules or plaques topped
by crust or a keratotic plug. Occasionally keratotic plugs
might be dislodged, leaving behind pitted keratotic papules or plaques. Hanau and Sengel[3] reported a case of
perforating LP in 1984 in a 52-year-old woman where
histology showed classic features of LP and there was
a channel containing epithelial cells, hyaline bodies and
fibrillar material. Hanau and Sengel[3] speculated that hyaline bodies present abundantly at the base of perforation
could irritate the dermo-epidermal junction and consequently initiate the process of perforation of epidermis.
Gutte and Khopkar[4] again reported a case of perforating LP with acrosyringeal accentuation of infiltrate.
In our case there were keratotic papules with central
craters. Craters were formed due to dislodgement of superficial hyperkeratotic layers and probably partially detached
material was described by the patient as discharge. Serial
sections of the specimen also failed to reveal any epidermal
channel. So, our case is not exactly a case of perforating
lichen planus as mentioned by others[3,4]. Or this might be a
case of perforating lichen planus where histopathology was

WCCR|www.wjgnet.com

Figure 2 Biopsy showed a finding consisting of lichen planus without any
epidermal channel. A: Hyperkeratosis, hypergranulosis, acanthosis, max joseph’s canal, basal layer degeneration with melanin incontinence and band-like
infiltrate in dermis; B: Wedge shaped hypergranulosis; C: Max Joseph’s canal
with band-like infiltrate.

by chance failed to reveal the epidermal channel as it not an
easy job to find out. Clinically the case is correlating what
was described by previous authors[3,4].

COMMENTS
COMMENTS
Case characteristics

Dark grains coming out from the plaque over the sole.

Clinical diagnosis
Mycetoma.

Differential diagnosis

Eumycetoma, perforating disorders.

Laboratory diagnosis

Fungal culture yields negative result.

Pathological diagnosis

Histopatholgy suggestive of lichen pplanus but it is very difficult to elucidate the
perforating channel of the lesion and we didn’t get the same in histopathology.
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Treatment

REFERENCES

Systemic glucocorticoid (injection triamcinolone acetonide 40 mg/cc deep intramuscular every monthly).
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junction and consequently initiate the process of perforation of epidermis.
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Atrium of stone: A case of confined left atrial calcification
without hemodynamic compromise
Christopher Jones, Aadil Mubeen Lodhi, Long Bao Cao, Arjun Kumar Chagarlamudi, Assad Movahed
effecting systolic and diastolic cardiac function, thus
awareness, early detection and treatment of the underlying cause, and resulting complications is key to
patient outcome.
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INTRODUCTION
Dystrophic cardiac calcification is often diffuse and occurs primarily in patients with chronic inflammatory
diseases. Long term advancement of dystrophic calcification often lead to complicated valvular stenosis, cardiac
arrhythmias, cardiac block and abnormal cardiac hemodynamic by effecting systolic and diastolic cardiac function, thus awareness, early detection and treatment of the
underlying cause, and resulting complications is key to
patient outcome.

Abstract
Dystrophic cardiac calcification is often associated with
conditions causing systemic inflammation and when
present, is usually extensive, often encompassing
multiple cardiac chambers and valves. We present an
unusual case of dystrophic left atrial calcification in the
setting of end stage renal disease on hemodialysis diagnosed by echocardiography and computed tomography.
Significant calcium deposition is confined within the
walls of the left atrium with no involvement of the mitral
valve, and no hemodynamic effects.

CASE REPORT
A 55-year-old African-American woman with past medical history of hypertension, endstage renal failure on dialysis with failure of previous renal transplant presented
for cardiac risk stratification prior to renal transplant
surgery. Previous work up for renal transplant had been
unremarkable except for elevated intact parathyroid hormone of 1346 pg/mL. Electrocardiogram showed normal sinus rhythm. By Teichholtz equation, transthoracic
echocardiography showed a left ventricular ejection fraction of 75%. In the parasternal long axis view, the interventricular septal diameter was 1 cm, the left ventricular

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Left atrium calcification; Heart of stone;
Atrial calcification; Dystrophic cardiac calcification; Renal failure
Core tip: Dystrophic cardiac calcification can often lead
to complicated valvular stenosis, cardiac arrhythmias,
cardiac block and abnormal cardiac hemodynamics by
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A

Figure 1 Transthoracic 2D parasternal long axis. A: Systole
shows diffuse echo dense signal significantly confined to the walls of
the left atrium indicated by arrow. No mitral valve (MV) or mitral annulus involvement. Valve closes normally during systole; B: Diastole
shows adequate MV opening. LA: Left atrium; AO: Aortic root.
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of metastatic calcification or dystrophic calcification.
Metastatic calcification is typically seen in patients with
a disturbance of Calcium and Phosphorus metabolism,
often due to renal dysfunction. In our patient, although
the intact parathyroid hormone level was elevated on previous workup for renal transplant, the pattern of calcification was that of a dense, finely speckled pattern. This
indicates that the calcification in the left atrium is a product of dystrophic calcification and not that of metastatic
calcification.
Dystrophic myocardial calcification which is increased
intracellular calcium deposition driven by high serum
calcium, is a well described process associated with conditions that cause systemic inflammation such as renal
failure, rheumatic disease or cardiac surgery[2-5]. Calcium
deposition often involves the left atrial appendage, free
wall and septal wall, and mitral valve as well. In severe
cases the entire atrium is involved with significant mitral
valve stenos is or malcoaptation[6]. In cases where an
entire atrium is involved, it is often referred to as a “coconut”[7] or “porcelain atrium”[8]. Although calcification
of parts or the whole left atrium have been well documented, calcium deposition confined to the left atrial
walls without valvular involvement is a unique variant.
There are several genes that have been linked to dystrophic cardiac calcification, including but not limited
to the ATP-binding cassette transporter subtype 6 gene
which was recently found to mediate myocardial necrosis
and calcification[9-11], the Adiponectin gene which was
linked to calcification of the aortic median[12,13], the alpha2-HS-glycoprotein/fetuin gene which has been linked
to calcification of coronary artery plaques in patients
with type Ⅱ diabetes[14,15], the ectonucleotide pyrophosphatase/phosphodiesterase1 gene which has been linked
to increased aortic arch calcifications in patients with
type Ⅱ diabetes and higher coronary calcification scores
in patients with End Stage Renal Disease[16-20], and the
Osteoprotegerin gene which has been linked to increased
risk for coronary artery disease[21-25].
Women in their fifth and sixth decades are most often
affected[6] and can be classified into one of three types
which are associated with prior mitral valve dysfunction[26]. Type A is caused by mitral stenos is with calcification confined to the left atrial appendage causing an
increased occurrence of thrombi within the appendage.
Type B is the result of advanced mitral stenos is with

AO
LA

Figure 2 Cardiac computed tomography indicating calcium within the
walls of the left atrium and mild calcification of the aortic root. LA: Left
atrium; AO: Aortic root.

posterior wall diameter was 1.1 cm, the left ventricular
end diastolic diameter was 4 cm, and the left ventricular
mass index was greater than 86 g/m2. There was concentric remodeling by relative wall thickness calculation.
Grade 2 diastolic dysfunction with pseudonormalization
mitral inflow pattern was observed. The E:A was 1.4,
lateral e’ of 8.68 cm/s, medial e’ of 6.14 cm/s, and a deceleration time of 200 ms. The left atrial size and volume
was in the upper limits of normal. (Normal left atrial size
by index is < 29 cm/m2)[1]. The left atrial wall, however,
showed diffuse hyper-echogenicity not observed in the
left ventricular walls. This hyper-echogenicity did not restrict the movement of the mitral valve leaflets (Figure 1).
Tricuspid annular plane systolic excursion was 2.1 cm/s.
A transesophageal echocardiogram was not performed
in this case. However, in order to confirm our suspicion
and diagnosis, the patient underwent a non-enhanced
computed tomography (CT) of the chest which noted increased attenuation of the left atrial wall, consistent with
calcification of majority of the left atrium and mild calcification of the ascending aorta (Figure 2). The CT unfortunately did not show the aorto-mitral continuity well.
The Calcium-phosphorous product at time of evaluation
was within normal limits, and patient had no history of
tuberculosis or a positive Purified Protein Derivative.

DISCUSSION
Calcification seen in patients is typically either a product
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the left atrial septal wall and mitral annulus. Septal calcification makes repair difficult and increases mortality due
to the septum serving as a cleavage plane during surgery
which helps prevent hemorrhage and embolization if
thrombus is present. Caseous necrosis is known to cause
mitral calcification, usually occurring along the posterior
annulus[28,30].
Our case presentation is unique in that all of the walls
of the left atrium are heavily calcified including the septal
wall and left atrial appendage with minimal presence in
the ascending aorta, however, there is no calcification of
the mitral valve and no resultant mitral stenos is, mitral
regurgitation, arrhythmias or hemodynamic compromise.

Figure 3 CXR shows a small amount of what appears to be pneumoperitoneum beneath the right hemidiaphragm that was present prior, otherwise,
no change.

COMMENTS
COMMENTS
Case characteristics

calcification confined to the left atrial free wall and the
mitral valve. Type C is the confined calcification of the
posterior wall of the left atrium. This particular pattern
of left atrial calcium deposition is known as MacCallum’s
patch and is often the result of a regurgitant mitral jet[26].
The structure that is most often spared is the interatrial
septum. When the septal wall is calcified as well, the term
coconut atrium is used to describe the hyperdense white
appearance of the complete left atrial calcification on imaging[6]. Multiple imaging techniques can be used to diagnose and assess the extent of calcification. On anteriorposterior chest radiograph mural calcification presents
as a thin C shaped curvilinear density outlining the left
atrium partially or completely with the opening of the
C anterior to mitral annulus. Hyper-echogenicity within
the walls of the left atrium, Restriction in atrial wall motion and mitral valve abnormalities can be well visualized
with transthoracic and transesophageal echocardiography,
however, CT is superior to all other imaging modalities
for determining extent of calcification[20,27].
Dystrophic calcification of the left atrium can cause
significant complications which can lead to hemodynamic
compromise or even collapse. A common complication
is the occurrence of mitral stenos is as the mitral leaflets become restricted due to calcification[20]. In cases of
significant calcium deposition Arrhythmias can present
especially if calcification occurs outside the left atrium
involving the SA node, AV node or other points along
the cardiac conduction system. Over time increased left
atrial pressure can develop due to decreased compliance
of the left atrial walls and can be transmitted through
pulmonary veins resulting in derangements in right heart
hemodynamics (Figure 3)[7,28].
The accepted surgical treatment for left atrial calcification is endoatrioectomy with mitral valve replacement
as the calcification usually does not extend beyond the
endocardium[25]. Total endoatrioectomy of a calcified left
atrium has been shown to be a technique with limited
morbidity, however, not much follow up of atrial compliance has been done in patients who undergo this procedure in order to quantify improvement[29]. The two major
contraindications to endoatrioectomy are calcification of

WCCR|www.wjgnet.com

In a preoperative evaluation for renal transplant of an asymptomatic patient with
a prior history of end stage renal disease (ESRD) and hypertension, there were
no significant clinical or exam findings.

Clinical diagnosis

However, upon routine echocardiogram and chest x-ray, findings of dystrophic
calcification was seen in the heart.

Differential diagnosis

Findings of dystrophic calcification lead to further concerns of tuberculosis, sarcoidosis, and other rare systemic inflammatory diseases.

Laboratory diagnosis

Calcium-phosphorous product at time of evaluation was within normal limits, and
patient had no history of tuberculosis or a positive Purified Protein Derivative.

Imaging diagnosis

Further evaluation by computed tomography (CT) imaging confirmed a calcified
left atrium and made sarcoidosis, and other more rare inflammatory disease
less likely.

Pathological diagnosis

No further pathological studies were done, but the additional imaging studies
confirmed dystrophic calcification in an individual with ESRD, a systemic inflammatory disease equivalent.

Treatment

The patient is at risk for complicated valvular stenosis, cardiac arrhythmias, cardiac block and abnormal cardiac hemodynamics due to this dystrophic calcification; thus close follow-up, and early treatment of these resulting complications
are the key to the patient’s outcome.

Term explanation

An “atrium of stone”, thus refers to this dystrophic calcification almost isolated
to the left atrium.

Experiences and lessons

ESRD patients often carry a higher mortality and morbidity than previous thought,
which may not always be present on initial clinical and exam assessment.

Peer review

The authors present an unusual case of dystrophic left atrial calcification in the
setting of end stage renal disease on hemodialysis diagnosed by echocardiography and CT. Calcium deposition is significantly confined within the walls of
the left atrium with no involvement of the mitral valve or untoward effects on
hemodynamics. This is an interesting case report for the clinical practice.
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Core tip: Pericardial calcification is rare but may be
found more often due to the widespread use of cardiac
computed tomography for the assessment of coronary
atherosclerosis. Pericardial calcification can be seen in
the absence of constrictive physiology and therefore, it
should be evaluated with full clinical knowledge.
Original sources: Nguyen T, Phillips C, Movahed A. Incidental
findings of pericardial calcification. World J Clin Cases 2014; 2(9):
455-458 Available from: URL: http://www.wjgnet.com/2307-8960/
full/v2/i9/455.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i9.455

INTRODUCTION
Calcification of the pericardium is relatively rare and
often has an uncertain etiology[1]. Incidental findings of
pericardial calcification may increase in the asymptomatic
subjects due to the widespread use of cardiac computed
tomography for coronary artery calcium scoring (CACS)
with and without contrast cardiac computed tomography
angiography (CCTA) for the assessment of coronary atherosclerosis. Although detecting pericardial calcification
may have important clinical implication for confirming
the diagnosis of constrictive pericarditis, its presence
should be evaluated with full clinical knowledge to facilitate an accurate diagnosis and an appropriate medical
management when it is required. Avoiding inaccurate
diagnosis of constrictive pericarditis based only on the
presence of calcium in an asymptomatic subject relieves
patient’s concern and prevents unnecessary, expensive
diagnostic testing.

Abstract
Calcification of the pericardium is a relatively rare finding and often has an uncertain etiology. Incidental
findings of pericardial calcification may increase due to
widespread application of cardiac computed tomography for the assessment of coronary atherosclerosis in
the appropriate clinical setting using coronary artery
calcium scoring and/or coronary angiography. Pericardial calcification alone is asymptomatic and is neither
necessary nor sufficient for the diagnosis of pericardial constriction. Its presence may suggest of diffused
pericardial scarring and consequently, its pathological
involvement with pericardial constriction. Calcification
of the pericardium must be evaluated with full clinical
knowledge to facilitate an accurate diagnosis and an
appropriate therapy when required. Our objective is to
present a case of asymptomatic pericardial calcification
and to discuss the importance of its clinical implications.

CASE REPORT
A 58-year-old Caucasian man with hypertension, hyperlipidemia but nonsmoker, and no remarkable history of heart disease, presented to cardiology clinic for
cardiovascular risk assessment. He denied chest pain,

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Electrocardiogram showed sinus bradycardia
with a heart rate of 59 bpm and RSR’ in V1.

A

B

Figure 2 Non-contrast cardiac computed tomography for coronary artery calcium scoring showed moderate pericardial calcification mostly involving anterior (A) and inferobasal (B) portion of the pericardium.

pericardium in response to inflammation[1]. Historically,
tuberculosis pericarditis is frequently reported as the
primary cause of pericardial calcification. More recent
cases of pericardial calcifications have been thought to be
“idiopathic” and are likely to represent a sequelae of viral
pericarditis. Other major known causes include trauma,
cardiac surgery, radiation, connective tissue diseases and
malignancy[2].
Pericardial calcification alone is asymptomatic. Signs
and symptoms are secondary to associate processes such
as constrictive pericarditis, which is typically insidious in
onset and develops weeks to decades after an episode
of pericarditis or chest trauma[3]. Patient usually present
with signs and symptoms of right heart failure or low
cardiac output including hepatomegaly, ascites, bilateral
leg edema, exertion dyspnea, orthopnea, fatigue, elevated
JVP, hepatojugular reflux, Kussmaul’s sign, and pulsus
paradoxus[2,3].
Evaluating patients with symptomatic pericardial calcification or a high suspicion of constrictive pericarditis
may involve multiple imaging modalities. Electrocardiogram may show decreased QRS voltage and flattened
T waves[2]. On chest radiographs, calcification may be
seen as curvilinear opacities follow expected pericardial
contour located predominantly over right atrium and
ventricle, diaphragmatic surface, and atrioventricular
grooves[4,5]. Computed tomography (CT) scan is useful
to define pericardial disease and to distinguish coronary,

shortness of breath, palpitation, or dyspnea on exertion.
He weighed 97 kg with a body mass index (BMI) of 29
kg/m2. Physical examination revealed a blood pressure
of 138/85 mmHg, pulse of 59 bpm, and respiration rate
of 16 breaths per minute. Lungs were clear to auscultation. There was no jugular venous distention. Normal
heart sounds, no S3 or S4, no murmurs, and no rubs. No
hepatomegaly or extremity edema. Electrocardiography
(ECG) showed sinus bradycardia with a heart rate of 59
bpm and RSR’ in V1 (Figure 1). Due to his intermediate
cardiovascular risk, he underwent non-contrast cardiac
computed tomography for CACS for further risk stratification, which showed a low Agatston score of 25.5. This
study also revealed an incidental finding of moderate
pericardial calcification, mostly involving the anterior and
inferobasal portion of the pericardium with no pericardial effusion (Figure 2). Transthoracic echocardiogram
showed grade Ⅱ left ventricular diastolic dysfunction
with pseudonormalization pattern, normal valves and
normal biventricular size and systolic function. Exercise
ECG stress testing demonstrated no evidence of exercise-induced myocardial ischemia at adequate heart rate,
achieving 13 metabolic equivalents.

DISCUSSION
Calcium deposit does not form in a healthy pericardium,
but tends to be prominent in the fibrous and scarring

WCCR|www.wjgnet.com

1624

February 8, 2015|Second Edition|

Nguyen T et al . Asymptomatic pericardial calcification

A

B

Figure 3 Apical four chamber view of transthoracic echocardiogram and pulse wave Doppler’s recording. A: Tricuspid valve inflow in a patient with constrictive
pericarditis; B: Mitral valve inflow in a patient with constrictive pericarditis. Note with inspiration, the E-wave velocity of mitral valve inflow decreases significantly. This
reflects the hemodynamic changes in constrictive pericarditis, resulting from the lack of intrathoracic pressure transmission to the cardiac chambers and the exaggerated ventricular interdependence.

on therapeutic decision-making and intervention[8]. In
our case, pericardial calcification was discovered incidentally on non-contrast cardiac CT for CACS for further
coronary artery risk stratification. Our patient has an in
intermediate 10-year risk (17%) for hard CHD events
such as myocardial infarction and CHD death, using the
Framingham risk scoring[9]. As detailed in the 2010 ACC/
AHA Guideline for assessment of cardiovascular risk in
asymptomatic adults, CACS use is appropriate for evaluating this patient’s elevated risk for future cardiovascular
events[10]. Ultimately, the goal of our assessment is to refine targeted preventative efforts based on patient risk.
Although detecting and recognizing pericardial calcification on chest radiography and other imaging modalities
such as CT, and echocardiography may have important
clinical implications, it requires further investigations and
multimodal cardiac imaging in expediting the diagnosis.
Pericardial calcification is thought to occur after extensive
scarring of the pericardium, and the fibrotic change in
the pericardium may produce pericardial constriction.
However, asymptomatic pericardial calcifications may be
increasingly encountered by the use of cardiac computed
tomography[1,11]. In a study of 1812 consecutive patients
underwent electron-beam tomography for CACS, Hunold et al[12] found that approximately 1% (17/1812) had
pericardial calcification without sign of pericardial constriction on the echocardiogram. Approximately 30% of
patients with calcified pericardium may have signs and
symptoms of constrictive pericarditis, and up to 50% of
patients with constrictive pericarditis demonstrate pericardial calcification on plain chest radiographs[1,5]. Hence,
the absence of calcification does not exclude constrictive
pericarditis.
Due to the increase use of CACS and CCTA for the
assessment of coronary atherosclerosis, incidental findings of pericardial calcification may become increasingly
apparent, with or without significant clinical implications.
The presence of pericardial calcification may suggest of
diffused pericardial scarring and raises concerns for secondary associated processes and complications such as

pericardial, myocardial, and intraluminal calcification.
In many cases of constrictive pericarditis, CCTA signs
of pericardial constriction will be presented and help
to confirm the diagnosis. This includes global or focal
pericardial thickening (> 4 mm) or calcification, tube-like
configuration of ventricles, narrowing of atrioventricular
groove, and sinuous appearance of the intraventricular
septum[6]. CCTA scan may also shows enlargement of
atriums, and enlargement of SVC (> the diameter of
descending aorta) and IVC (> twice the diameter of
descending aorta)[6]. Magnetic resonance imaging can accurately demonstrates pericardial thickening and provides
additional functional analysis of constrictive physiology.
Similarly, echocardiogram may demonstrate pericardial
thickening or echogenic shadowing from calcium, and
an enlargement of one or both atrium, IVC and hepatic
veins[3]. Respiratory variation of ≥ 25% of early mitral
inflow velocity is a well-recognized echocardiographic
feature of constrictive pericarditis, which does not exhibits in those with restrictive cardiomyopathy[7]. Right
heart catheterization (RHC) provides documentation of
the hemodynamics of constrictive physiology and assists
in discriminating between constrictive pericarditis and
restrictive cardiomyopathy. RHC demonstrates preserved
x descent and a prominent y descent, elevated right atrial
pressure and right ventricular end diastolic pressure. Left
atrial and left ventricular pressures are usually elevated.
The equalization of diastolic pressures of all chambers
(within less than 5 mmHg) with impaired diastolic filling
pattern is a hallmark of constrictive physiology[3]. In our
case, pericardial calcification was discovered incidentally without imaging findings suggestive of constrictive
physiology. An example illustrating respiratory variation
of mitral and tricuspid inflow velocity of a patient with
constrictive pericarditis is shown in Figure 3.
The 2010 Appropriate Use Criteria for Cardiac Computed Tomography found that CACS use is appropriate
in asymptomatic, intermediate-risk CHD patients, and
this unanimous advocacy by the American College of
Cardiology Foundation could have a significant impact
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pericardial constriction. However, a thickened pericardium or calcification per se is not diagnostic of constrictive
pericarditis. Pericardial constriction can occur without
pericardial thickening or calcification, and calcification
can be seen in the absence of constrictive physiology. If
constriction is strongly suggested on clinical contexts, it
should only be undertaken after careful consideration to
establish or exclude the diagnosis. Calcification of the
pericardium must be evaluated with full clinical knowledge to facilitate an accurate diagnosis and an appropriate
therapy when required.
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Case characteristics

A 58-year-old Caucasian man with hypertension, hyperlipidemia but nonsmoker, and no remarkable history of heart disease presented to cardiology clinic for
cardiovascular risk assessment without having any symptoms.

8

Clinical diagnosis

Lungs were clear to auscultation. Normal heart sounds, no S3 or S4, no murmurs, and no rubs. No hepatomegaly or extremity edema.

Imaging diagnosis

Non-contrast cardiac computed tomography for coronary artery calcium scoring
revealed a low agatston score of 25.5 and incidental finding of moderate pericardial calcification.

Differential diagnosis

Pericardial calcification with and without constrictive pericarditis.

Treatment

Monitoring for signs and symptoms of pericardial constrictions is sufficient for
asymptomatic pericardial calcification.

Related reports

9

Incidental pericardial calcification is rare but may become more apparent due to
the widespread application of cardiac computed tomography.

Experiences and lessons

Calcification of the pericardium must be evaluated with full clinical knowledge to
facilitate an accurate diagnosis and an appropriate therapy when required.

10

Peer review

Pericardial calcification is an occasional finding in patients undergoing computed tomography (CT) scan for coronary artery assessment or calcium score. Its
clinical meaning remains unsettled and unless causing pericardial constriction,
does not require any therapeutic intervention. In this manuscript, moving from
the observation of a patient with pericardial calcification, authors address this
fortuitous and serendipitous finding in patients undergoing CT scan for other
purposes. The manuscript is interesting and minor changes would improve its
readability.
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METABOLIC DISEASES

Two rare cases of benign hyperlipasemia in children
Elena Lionetti, Ruggiero Francavilla, Salvatore Leonardi, Stefania Tomarchio, Alessia Gennaro,
Chiara Franzonello, Mario La Rosa
severe abdominal pain in the epigastric region after
eating for the last two weeks. Full blood count, electrolytes, C-reactive protein, liver and renal function were
normal. Serum lipase was 96 U/L (reference range 0-60
U/L). The screening for the possible causes of pancreatic disease was negative. Endoscopy of the upper gastrointestinal tract, ultrasound, computed tomography
scan and magnetic resonance imaging were normal.
One year after the presentation of the symptoms, the
patient became asymptomatic although the level of serum lipase continued to be high.
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Core tip: Benign hyperlipasemia is a rare condition in
children. The identification of this condition could be
very useful for pediatricians in the diagnosis and management of hyperlipasemia. The cause of pancreatic
hyperenzymemia seems to be related to a defected
pathway from the trans-Golgi network to basolateral
cell membrane. It has been hypothesized that a defect
in this pathway could be responsible for the increased
passage of enzymes into circulation. “Gullo’s syndrome”
remains a diagnosis of exclusion and clinicians still need
to be vigilant of the wide-ranging conditions that can
manifest initially with elevations in lipase/amylase.

Abstract
Gullo’s syndrome is a newly identified condition characterized by a chronic elevation of pancreatic amylase
and/or lipase in the absence of pancreatic disease.
Until now, only one case of benign isolated hyperlipasemia in children has been recorded. We describe
two children with benign and not familial increase of
serum lipase. Case 1: a six year old girl presented with
occasional discovery of serum lipase elevation. Medical history was silent for pancreatic hyperenzymemia.
The screening for possible causes for elevated lipase
(genetic, autoimmune and infectious diseases) was
normal. The serum lipase increased three fold over
the upper limit (193 U/L; reference range 0-60 U/L),
with daily fluctuation of values. Both ultrasound scan
and magnetic resonance imaging were normal. The
genetic mutation associated with chronic pancreatitis was negative. We followed up this patient for two
years with blood tests every six months and she did
not show any signs or symptoms of pancreatic disease,
except for the high level of lipase serum. Case 2: an
eight year old girl complained of nausea, vomiting and
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INTRODUCTION
Gullo first described in adults a new syndrome character-
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ized by a benign chronic increase of serum pancreatic
enzymes in the absence of pancreatic or other pathologies[1]. This condition is often familial, although sporadic
cases have also been described[2]. In another study, the
same investigator found that this syndrome can also be
present in children. In the majority of cases (95%), the
hyperenzymemia concerns all pancreatic enzymes; in 5%
of cases it is possible to observe an increase of only the
amylase and rarely of only the lipase[3]. In this report, we
describe two pediatric cases of the rare form of benign
hyperlipasemia.

of follow up, the child did not show signs or symptoms
of pancreatic or other diseases, and blood tests as well as
the ultrasound morphology of her pancreas continued to
be normal, except for blood lipase levels that fluctuated
widely during the whole period of follow up [lipase median value: 194 U/L (reference range: 0-60 U/L) (range:
179-218 U/L); mean ± SD: 195.8 ± 12.9 U/L. Pancreatic
isoamylase median value: 34.5 U/L (reference range) (0-46
U/L) (range: 30-43 U/L); mean ± SD: 35.2 ± 4.5 U/L].
Case 2
An eight year old girl was referred to our outpatient
clinic for abdominal pain for the last two weeks. She
complained of nausea, vomiting and severe abdominal
pain of short duration localized at the epigastric region,
occurring mainly after eating; there was no history of
abdominal trauma. On medical examination, she was afebrile, the abdomen was slightly distended and tender; her
weight, height and body mass index were 25 kg, 130 cm
and 14.8 (25th centile), respectively. No weight loss preceded the onset of pain. To exclude organic causes, the
following investigations were performed and were normal: full blood count, liver and renal function tests, serum
glucose and electrolytes, total cholesterol and fractions,
erythrocyte sedimentation rate and C-reactive protein.
Serum amylase and lipase concentrations were 124 U/L
(reference range 0-46 U/L) and 96 U/L (reference range
0-60 U/L), respectively. Salivary isoamylase and urinary
amylase were normal. Amylase became normal in the following five days, while lipase concentrations remained elevated (4-5 fold above the reference value). The diagnostic work-up for pancreatic diseases was started and all the
following tests returned within normal range: serology
for infective diseases, autoimmunity, fecal elastase, serum
trypsinogen, IgG4, sweat test and genetic markers for
chronic pancreatitis. Endoscopy of the upper gastrointestinal tract with antral and duodenal biopsies did show any
alteration to the esophagus, stomach and duodenal bulb.
Morphological assessment (ultrasound scan and magnetic
resonance imaging) showed normal pancreatic parenchyma and biliary and pancreatic tree. Familial screening
for pancreatic hyperenzymemia was also negative.
During hospitalization, the child recovered from
the abdominal pain in the following two days; however,
the serum level of lipase remained elevated although it
fluctuated. One year after presentation, the patient became asymptomatic although the serum lipase remained
elevated [lipase median value: 240 U/L (reference range:
0-60 U/L) (range: 96-480 U/L); mean ± SD: 264 ± 166.6
U/L. Pancreatic isoamylase median value: 41.5 U/L (reference range 0-46 U/L) (range: 37-124); mean ± SD: 264
± 166.6 U/L].

CASE REPORT
Case 1
A six year old girl came to our outpatient department for
the occasional discovery of serum lipase elevation with
normal amylase level during routine blood tests. She was
third born by normal delivery of non-consanguineous
parents. Her medical history was silent except for a surgery because of funicular hernia when she was one year
old. There was no familial history of pancreatic hyperenzymemia or of other relevant diseases. At physical exam,
her weight, height and body mass index were 20.8 kg,
123.5 cm and 14 kg/m2 (10th centile), respectively; there
was no clinical sign of pancreatic or other diseases. Routine blood tests were normal (full blood count, serum
glucose, liver and renal function tests, total and fractioned
blood bilirubin, blood iron subset and immunoglobulin).
In order to assess a possible cause for the elevated lipase
level, the following tests were done: lipid subset, cytomegalovirus serology and cultures, Ebstein-Barr, toxoplasma, rubella, parvo and herpes virus serology, autoimmunity profile, including anti-transglutaminase antibodies,
perinuclear antibodies, antineutrophil cytoplasm and antiSaccharomyces cerevisiae antibodies, C-peptide and islet
cell antibodies, fecal elastase, serum trypsinogen, IgG4
and sweat analysis; they all were within the normal range.
Amylase and pancreatic isoamylase as well as serum lipase concentrations were determined by an enzymatic
colorimetric method (Beckman Instruments, Fullerton,
CA) and the only abnormal parameter was the serum lipase, increased three fold over the upper limit (193 U/L,
reference range: 0-60 U/L), with daily fluctuating values.
Due to the persistence of increased lipase, abdominal ultrasound scan and magnetic resonance imaging were also
performed and did not show any pathological signs. The
genetic mutations associated with chronic pancreatitis, including mutations for autosomal recessive cystic fibrosis
transmembrane conductance regulator (CFTR) [by two
validated commercial kits (INNO-LiPA CFTR 19 and
INNOLiPA CFTR 17 Tn polymorphism, Innogenetics
N.V., Ghent, Belgium), which simultaneously detect 36
mutations and the Tn polymorphism], autosomal dominant PRSS1 and pancreatic trypsin SPINK1, were also
negative, such as the familial screening for pancreatic hyperenzymemia. Having ruled out all the common causes
of hyperlipasemia, we decided to follow up this patient
with blood tests every six months. For the entire 2 years
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DISCUSSION
Pancreatic hyperenzymemia is a rare finding in children; it
can be due to different pathological conditions, the most
frequent being acute or chronic pancreatitis[4,5]. Other
causes of serum lipase elevation have been identified in a
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Table 1 Principal causes for increased serum levels of pancreatic enzymes
Causes

Suggested work-up

Pancreatic diseases
Drugs
Infections
Tumors
Autoimmunity
Trauma
Anatomic anomalies
Gene mutation
Cystic fibrosis
Viral hepatitis
Surgery
Biliary diseases
Biliary lithiasis
Anatomic anomalies
Tumors
Sphincter Oddi dysfunction
Macroenzymemia
Celiac disease
Inflammatory bowel
disease
Autoimmune diseases
Liver diseases
Lymphoma
Thyroid cancer
Renal diseases
Inflammatory
Neoplastic
Impaired renal function
Others
Peptic ulcer
Paravaterian diverticulum
Intestinal obstruction
Dyslipidemia
Diabetic ketoacidosis
Malignancy

Full blood count, erythrocyte sedimentation rate, PCR, immunoglobulin
Liver function tests
Fecal elastase
Serum trypsinogen
IgG4
Cytomegalovirus serology and cultures, ebstein-barr, toxoplasma, rubella, parvo and herpes virus serology
Sweat analysis
Genetic analysis (CFTR, PRSS1, SPINK1)
US
CT scan
Full blood count, erythrocyte sedimentation rate, PCR, immunoglobulin
US scan
Cholangio-pancreatographic MRI

Full blood count, erythrocyte sedimentation rate, PCR, immunoglobulin
Liver function tests
Autoimmune profile: anti-transglutaminase, perinuclear, antineutrophil cytoplasm and anti-saccharomyces cerevisiae, and
islet cell antibodies
US scan

Full blood count, erythrocyte sedimentation rate, PCR, immunoglobulin
Renal function tests
US scan
Full blood count, erythrocyte sedimentation rate, PCR, serum glucose
Serum cholesterol and triglycerides
US scan
EGDS

US: Ultrasound; CT: Computed tomography; CFTR: Cystic fibrosis transmembrane conductance regulator; MRI: Magnetic resonance imaging; EGDS:
Esophagogastroduodenal endoscopy; PCR: Polymerase chain reaction.

number of conditions, such as acute cholecystitis, Gilbert
syndrome, hypertrigliceridemia, intestinal infarction, duodenal ulcer, obstruction or inflammatory bowel disorders,
liver diseases, abdominal trauma[6], diabetes ketoacidosis[7]
and renal insufficiency (Table 1)[8].
Interestingly, Gullo et al[2] have recently shown the existence of a benign pancreatic hyperenzymemia defined
as an abnormal increase in serum pancreatic enzymes
that occurs in healthy adults or children in the absence
of pancreatic or other disease; it is asymptomatic and
persists over time with considerable fluctuation in serum
enzyme concentrations. At least 1-2 years must pass after
the initial finding of the hyperenzymemia before it can
be considered benign. It can be familial (when the patient
has at least one family member with the same anomaly)
or sporadic. The authors studied this condition in 15 children with hyperenzymemia. Among them, 13 were found
with high levels of all pancreatic enzymes, one with
normal range of enzymes, and only one was found with
an increased level of the only lipase. The condition was
familial in 12 children and sporadic in three of them. To
our knowledge, there are no other studies in children re-
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porting the isolate benign increase of serum lipase, while
two studies recorded one case each of familial hyperamylasemia[9,10].
In this report, we described the second two cases in
the literature of benign hyperlipasemia. During the whole
period of follow-up, the two children did not present
with any signs or symptoms of pancreatic or other diseases, and blood tests as well as the ultrasound morphology and the imaging study of their pancreas remained
normal, showing the benign nature of this abnormality.
A limitation of the present case report may be the nonavailability of the nasal potential difference test for the
diagnosis of subclinical form of cystic fibrosis, although
genetic screening and sweat analysis were negative. In the
second case, initial elevations of both amylase and lipase
with ongoing persistence in lipase may suggest a pancreatic origin, but not detectable based on limitations of
current available tests. It is important to point out that,
even if rarely (1%-2% of cases), an apparently benign
pancreatic hyperenzymemia can be the first clinical sign
of a pancreatic tumor, which may declare itself in the following years[2].

1629

February 8, 2015|Second Edition|

Lionetti E et al . Hyperlipasemia: a benign or malignant condition?
and duodenal biopsies did show any alteration to the esophagus, stomach and
duodenal bulb.

In our experience, these cases were sporadic, considering that familial enzymes were normal. The cause
of pancreatic hyperenzymemia and the reason for its
fluctuating behavior is not known. It has been shown
that there is a direct, constitutive-like pathway from the
trans-Golgi network to the basolateral cell membrane, by
which newly synthesized enzymes reach the circulation. It
has been hypothesized that a defect in this pathway could
be responsible for the increased passage of enzymes into
circulation[2].
The fluctuating behavior could depend on the degree
of the cellular defect, with the passage of enzymes being
sporadic when the defect is mild and more frequent when
it is more severe or extensive[2].
“Gullo’s syndrome” remains a diagnosis of exclusion
and clinicians still need to be vigilant of the wide-ranging
conditions that can manifest initially with elevations in
lipase/amylase. However, clinicians should be aware that
failing to diagnose the cause, the condition of idiopathic
hyperlipasemia (or hyperamylasemia) can be diagnosed
and is usually associated with a benign course. According
to Gullo, we believe that the knowledge of this condition should be helpful to the pediatrician in diagnosis
and management, assuring the clinician and alleviating
the concern of the child’s parents[1]. A larger cohort of
patients and longer follow-up are needed to evaluate the
exact proportion of this clinical chemical constellation
and to better understand the etiology, natural history and
the real benign nature of this condition.

Related reports

It is very important to know this condition because an apparently benign pancreatic hyperenzymemia can be the first clinical sign of a different pathological
condition.

Experiences and lessons

Benign hyperlipasemia remains a diagnosis of exclusion and clinicians still
need to be vigilant of the wide-ranging conditions that can manifest initially with
elevations in lipase/amylase.

Peer review

This report describes the second two cases in the literature of benign hyperlipasemia but a larger cohort and longer follow-up are needed to better understand the natural history of this condition.
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ADRENAL GLAND DISEASES
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Core tip: This paper reports the case of a large symptomatic adrenal cyst that was initially considered to be
a mucinous neoplasm of the pancreas on radiologic
imaging. To our knowledge, several prior reports have
shown that lymphangioma can mimic renal or splenic
cysts, but lymphangioma cases mimicking pancreatic
tail cysts are rare.
Original sources: Jung HI, Ahn T, Son MW, Kim Z, Bae SH,
Lee MS, Kim CH, Cho HD. Adrenal lymphangioma masquerading as a pancreatic tail cyst. World J Gastroenterol 2014;
20(36): 13195-13199 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i36/13195.htm DOI: http://dx.doi.
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Abstract

INTRODUCTION

Cystic lymphangiomas of the adrenal gland are rare. A
79-year-old female presented in the emergency room
with epigastric discomfort, and an immovable mass
was palpated in her abdomen upon physical examination. Imaging studies revealed a large cystic lesion
in the pancreatic tail. The radiologic impression ruled
out the possibility of a mucinous cystic neoplasm, or
a pseudocyst in the pancreas. The operative findings
demonstrated that the cystic mass originated in the
left adrenal gland. A laparoscopic excision of the cystic
mass was performed, and immunohistochemistry confirmed that this mass was a lymphangioma of the adrenal gland. Several prior reports have suggested that
lymphangioma can mimic renal or splenic cysts. However, lymphangioma cases mimicking pancreatic cysts
are very rare.

WCCR|www.wjgnet.com

Cystic lymphangiomas of the adrenal gland are rare.
Despite recent improvements in imaging, the origin of
abdominal cysts remains ambiguous in some cases. In particular, left adrenal cystic lymphangiomas have been shown
to mimic suprarenal cysts, pancreatic cysts and splenic
cysts[1]. Because these lesions are clinically asymptomatic in
the majority of cases, they are found incidentally during radiologic investigations or during surgery for other causes[2].
However, symptoms can occasionally occur in response to adrenal cystic lymphangiomas. The symptoms
are typically related to the overall mass of the cyst and
include a palpable mass, gastrointestinal discomfort and
abdominal pain. Our case presented with a symptomatic
mass, which was initially mistakenly thought to be a mu-

1631

February 8, 2015|Second Edition|

Jung HI et al . One of the rare causes mimicking a pancreatic cyst

nance imaging (MRI) due to her overall condition. The
MRI revealed a huge and a high attenuation lesion on the
T2-weighted image, which was abutting the pancreatic
tail (Figure 3). On the 14th day in the hospital, her laboratory parameters were within the normal range, but her
abdominal discomfort remained.
Because of our clinical and radiological findings, we
performed a laparoscopic excision of the cyst. Under
general anesthesia, the left side of the patient was elevated
approximately 30o (semilateral position). Four trocars
including two 10 mm trocars and two 5 mm trocars
(UnimaxMedical System Inc., Hain Tien, Taipei, Taiwan)
were used. One 10 mm trocar was inserted into the supraumbilical incision, which was used for the camera port.
The other 10 mm trocar was inserted above the umbilical
port (at approximately 5 cm) and the 5 mm trocars were
inserted into the left para-umbilical and the left subcostal
area. Operative findings included the identification of a
large cystic mass measuring approximately 20 cm adjacent
to the pancreatic tail, transverse colon and mesentery. A
harmonic scalpel (Ethicon Endosurgery, 5 mm, Cincinnati, OH, United States) and Ligasure (LigaSureAtlasTM 37
cm Hand Switching Laparoscopic Instrument, Covidien)
were used to dissect this cystic mass. After the dissection
was performed, we found that the cystic mass had originated in the left adrenal gland. Because the margin was
clear,we excised the cystic mass and performed a left adrenalectomy. The specimen was placed into a retrieval bag
(Lapbag, Sejong Medical Co., Ltd., Paju, South Korea), but
the cystic tumor was too large for the bag, so we carefully
aspirated the specimen contents inthe bag. The umbilical
incision was elongated approximately 2 cm, and the specimen was removed through the umbilical incision. After 6
d, the patient was discharged without any complications.
One year after the operation, the patient did not have any
abdominal pain and was doing well without a recurrence.
Pathologic reports showed that, the cyst measured
13.0 cm × 8.0 cm, and the adrenal gland was shown
to contain smaller calcified cysts that had a thin membranous appearance (Figure 4A). Histological analysis
revealed multiple cysts of variable sizes with thin walls
and dilated spaces that contained proteinaceous material
(Figure 4B). Immunohistochemical stains for CD34 and
D2-40 were positive, but calretinin staining was negative
(Figure 4C). The histopathological diagnosis was a cystic
lymphangioma in the left adrenal gland.

Figure 1 Abdominal ultrasonography shows a cystic mass with luminal
calcification (white arrow) that measures 14 cm in diameter in the left retroperitoneum.

cinous cystic neoplasm or a pseudocyst of the pancreatic
tail. This case, which we report here, was eventually diagnosed as an adrenal cystic lymphangioma based on immunohistochemical results.

CASE REPORT
A 79-year-old female presented in the emergency room
with epigastric discomfort, poor oral intake and general
weakness over the previous 3 d. Her medical history
included atrial fibrillation, variant angina and congestive
heart failure for 6 years. She had no history of alcohol
abuse, no prior operations and no familial history of pancreatic disease. On physical examination, she was febrile,
looked unwell, and her tongue and skin appeared dehydrated. However, her other vital signs, including blood
pressure, heart rate and respiration rate were stable. Her
abdomen had mild tenderness and an immovable abdominal mass was found in the upper left quadrant. Initial
laboratory findings identified mild leukocytosis (12340/
mm3), a prolonged coagulation profile (prothrombin time
67.6%), proteinuria (+3), elevated bilirubin (1.8 mg/dL),
elevated blood urea nitrogen/creatinine (39 mg/dL/1.6
mg/dL) and elevated creatinephosphokinase (5016 IU/L).
However, the levels of aspartate transaminase, alanine
transaminase, amylase and lipase were within the normal
range. She was initially admitted to the medical department for acute kidney injury (AKI) with rhabdomyolysis.
Her epigastric discomfort did not subside within several
days. Because of this, an evaluation of the abdominal
mass was performed during the management of AKI.
Abdominal ultrasonography (US) revealed a large cystic
mass with luminal calcification that measured 14 cm in
diameter in the left retroperitoneum (Figure 1), and a
computed tomography (CT) scan showed a large low
attenuation lesion with calcification in the pancreatic
tail measuring 16 cm (Figure 2). Once the radiologist
ruled out a pancreatic mucinous cystic neoplasm and a
pancreatic pseudocyst, we initially planned endoscopic
retrograde cholangiography, which is a diagnostic and
therapeutic tool. However, we performed magnetic reso-
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DISCUSSION
Lymphangioma is the most common benign vascular
malformation in childhood. Lymphangioma is primarily located in the neck or axilla (95%), but the other 5%
of cases are found in the abdominal cavity, including the
mesentery of the small intestine, the omentum, mesocolon and retroperitoneum. Lymphangioma can occur
at all ages, but the peak incidence occurs between the
third and sixth decade of life[3]. The male to female ratio
is 1:2, and the majority of cases are unilateral. Bilateral
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Figure 2 Computed tomography scans show a large low-attenuation lesion measuring 16 cm in the pancreatic tail with luminal calcification (white arrow) (A),
the cyst abutting the pancreas (B), a large cystic mass in the retroperitoneum (C); the cystic mass below the pancreas (D).

A

B

Figure 3 Magnetic resonance imaging images reveal a large cystic lesion on T2-weighted images (A), and the cyst could be observed abutting the pancreas (B).

cysts are reported in less than 10% of childhood cases[3].
Adrenal gland lymphangioma (AL) is very rare. It was
first reported in autopsy cases in 1962[4]. Autopsy studies
have reported that the incidence is between 0.064% and
0.18%[5], and the first AL was reported in 1965. To date,
approximately 50 cases of AL diagnosed using immunohistochemistry have been reported in the literature. The
largest study, which included nine cases of AL that had
been verified by immunohistochemistry, was reported in
2011[6].
The etiology of AL is still controversial. Malformation, ectasia and the obstruction of lymphatic channels
are currently the most favored potential mechanisms of
AL pathogenesis[7]. Histologically, lymphangiomais classified into four types of malformation: cystic, capillary,
cavernous, and vasculolymphatic. However, all four of

WCCR|www.wjgnet.com

these types are considered the same disease, and combinations of these different histological subtypes may exist
in the same lesions[8]. Cystic lesions are also classified into
four different types: endothelial cysts (45%), pseudocysts
(39%), epithelial cysts (9%) and parasitic cysts (7%)[2].
Endothelial cysts can be further subdivided into angiomatous, lymphangiomatous and hamartomatous cysts.
Most endothelial cysts are lymphangiomatous, and they
are usually composed of multilocular, thin-walled cystic
lesions. Typically, they are formed by irregular dilated
spaces within endothelial lined cavities. The endothelial
cells lining these cavities are immunoreactive for vascular
cell markers such as CD31 and CD34. In addition, the
D2-40 monoclonal antibody, which recognizes a transmembrane mucoprotein, only recognizes the lymphatic
endothelium, thus suggesting that it is a specific marker
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The number of incidental discoveries of lymphangioma has increased recently because of improvements
in imaging modalities (US, CT and MRI). US reveals well
marginated, anechoic lesions, while CT scans demonstrate
hypodense, non-enhancing masses. US and CT scans
can reveal peripheral and curvilinear calcifications of the
cystic wall in 15% of cases. Small adrenal cysts with a
wall diameter of less than 3 mm and water attenuation in
the CT scan are typically considered to be benign lesions.
Uncomplicated adrenal cysts present as non-enhancing
masses with smooth thin walls[5]. On MRI, simple cysts
of AL are visible as low intensity signals on T1-weighted
images and high intensity signals on T2-weighted images.
In contrast, complex cysts, such as those characterized by
hemorrhage or, infection, appear as high signal intensity
signals on both T1- and T2-weighted images. In our case,
we observed luminal calcification on the CT scan and
high signal intensity on the MRI. For asymptomatic large
cystic tumors, the radiologic diagnosis is very important
in deciding whether to operate. However, the imaging findings are frequently ambiguous because of the
adjacent organs. In our case, the cyst was located close
to the pancreatic tail, and thus it appeared that the cyst
originated in the tail of the pancreas. However, when we
reviewed the imaging findings postoperatively, we realized that the cyst was located behind the splenic artery
and vein, and the connection between the cystic tumor
and the pancreas was ambiguous. Hence, other findings,
such as the presence of a hypodense cystic mass or the
peripheral calcification of the cystic wall, are important
for differential diagnosis. These types of findings were
also observed in our case.
In most cases, the clinical management of adrenal
cysts depends on the findings of imaging studies. Several
authors have recommended that uncomplicated cysts
with smooth wall linings are managed by aspiration instead of surgical excision. However, the aspiration of
cystic content has several limitations. One limitation is
related to the potentially ambiguous histological type,
and another is the high incidence of the re-accumulation
of cystic fluid[9]. Nonfunctioning and small cysts of a
benign nature can be treated conservatively. However,
surgical excisions are recommended for cysts that are
large, symptomatic, parasitic and considered likely to be
malignant[10].
In this case, the cyst, which was large and symptomatic,
was initially considered to be amucinous neoplasm of the
pancreas based on radiologic findings. We are aware of
several reports of lymphangioma mimicking a renal cyst
or a splenic cyst[1,7], but cases in which lymphangiomas
mimic mucinous neoplasm or pseudocysts of the pancreas are very rare.

A

B

C

Figure 4 Pathologic pictures. A: The gross size of the cyst was 13.0 cm × 8.0
cm, and the adrenal gland contained smaller cysts with a thin membranous appearance; B: Multiple thin-walled cysts of variable size, with remaining adrenal
tissue in the intervening septae of the cysts (hematoxylin-eosin staining, × 100);
C: Immunostaining with the D2-40 antibody is positive along the lining of the
cysts, thus revealing lymphatic vessels.

for cells of lymphatic origin[6]. In our case, we observed
significant CD31 and D2-40 immunoreactivity.
Most symptoms of adrenal cysts are related to their
size and location. Frequently reported symptoms include
gastrointestinal discomfort, abdominal pain and palpable
masses. When cysts are ruptured with hemorrhages or
get infected, acute abdominal pain can occur. However,
most cysts are asymptomatic[7], and laboratory findings
are not typically helpful. However, small cysts associated
with pheochromocytoma, Cushing syndrome and virilization, though rare, can require laboratory evaluations. In
our case, the patient complained of epigastric discomfort
and a palpable mass, but the laboratory findings were not
specific because of combined diseases including AKI and
rhabdomyolysis.
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Case characteristics

A 79-year-old female presented with epigastric discomfort, poor oral intake and
palpable mass on the abdomen.
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Clinical diagnosis
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PATHOLOGICAL CONDITIONS, ANATOMICAL

Anesthetic challenges in ventilating patients with
tracheal diverticulum: Case reports and review of
literature
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Difficult intubation is exceedingly rare, however, we
encountered difficulty in intubation in both cases. With
recent imaging techniques, the future anesthetic management of a patient with tracheal diverticulum involves
performing intubation under bronchoscopic guidance
and ventilation strategies to prevent fatal complications.
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INTRODUCTION

Abstract

Tracheal diverticulum is extremely rare. This uncommon
entity is seen incidentally at post-mortem examination
and has an incidence of 1%-2%[1]. Common symptoms
include chronic cough, recurrent respiratory tract infections, chronic bronchitis, recurrent pneumonia in the
elderly and occasionally dysphagia. The differential diagnosis of diverticula includes laryngocele, bronchogenic
cysts, esophageal diverticula and apical lung hernia[2].
From an anesthetic point of view, these tracheal diverticula can sometimes cause difficulty in ventilation and
intubation with profound or fatal consequences if not
detected and corrected expediently. A paratracheal air
shadow on chest X-ray indicates the possibility of a paratracheal cyst or tracheocele. We hereby report two cases
of tracheal diverticulum who underwent successful surgery under general anesthesia without any complications.

The spectrum of disorders involving the tracheobronchial tree is diverse and tracheal diverticulum is an
extremely rare entity accounting for 1%-2% of cases.
Tracheal diverticulum is mainly asymptomatic and discovered incidentally either on radiological examination
or at autopsy. We hereby report two cases of tracheal
diverticulum with hoarseness in one case and dysphagia in the second case, where intubation was difficult
in both cases. However, laryngeal mask airway was
inserted successfully in case one and endotracheal
intubation using a smaller size intubation tube in case
two.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Tracheal diverticulum; Dysphagia; Hoarseness; Difficult intubation

CASE REPORT

Core tip: Tracheal diverticula are extremely rare. They
are usually asymptomatic. We report two cases of
tracheal diverticulum with dysphagia and hoarseness.
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Case report 1
A 54-year-old lady was scheduled for excision of a trache-
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could not be advanced approximately 1 cm beyond the
vocal cords, even, with progressively smaller sized tubes.
Resistance was felt on gentle manual ventilation.
Flexible bronchoscopy revealed that the endotracheal
tube was impinging on the tracheal diverticulum. An endotracheal tube of size 6 mm was placed successfully in
the trachea beyond the diverticulum. The intra-operative
course was uneventful. Chest X-ray was performed to
rule out perforation or pneumothorax. At two weeks
follow-up, her dysphagia had resolved. A follow-up neck
CT scan was normal (Figure 2D).

S588

DISCUSSION

Figure 1 Neck computed tomography scan showing an air-containing
cyst adjacent to the tracheal wall.

Tracheal diverticulum or paratracheal cyst is an uncommonly encountered and reported clinical entity and only
a handful of cases have been described in the literature.
It was first described by Rokinsky in 1838[3]. Tracheal
diverticulum is a rare entity with a prevalence of 1% at
autopsy[4]. It is usually diagnosed as an incidental finding
on computed tomography or bronchoscopy in otherwise
asymptomatic patients. Only three cases of difficult intubation in the presence of tracheal diverticula have been
reported worldwide[5]. Tracheal diverticula should be
ruled out to avoid airway complications[6]. As in both of
our cases, the authors reported that the endotracheal tube
was unable to be passed beyond the vocal cords, although
diagnosis of tracheal diverticulum was made.
The exact prevalence of tracheal diverticulum is
unknown, but in an autopsy series of more than 800 patients, the prevalence was 1%[7]. Usually, patients with tracheal diverticulum present with symptoms of recurrent
laryngeal nerve palsy[8] or tracheocele[9].
Tracheal diverticula can cause difficult ventilation[10]
or pneumomediastinum secondary to tracheal perforation during intubation[11]. The two recognized types of
tracheal diverticula are congenital and acquired. Congenital diverticula present as tracheal out pouching connected
to the trachea via the isthmus. An acquired tracheal cyst is
the result of herniation of tracheal mucosa through the
weak tracheal wall due to increased luminal pressure[12].
The right posterolateral wall of the trachea is the most
common site of both congenital and acquired tracheal
diverticula. The most probable cause is the absence of
support offered by the presence of the aortic arch and
esophagus as found on the left side[13].
Direct visualization through a bronchoscope is diagnostic[14]. In our cases, the patients had already been
diagnosed with tracheal diverticulum, thus excessive
force during manual ventilation or after intubation was
not performed. A tracheal cyst should be considered in
the differential diagnosis of difficult intubation, as it is a
rare, but recognized cause of difficult intubation[15,16]. In
surgically corrected tracheoesophageal fistula, unexpected
ventilatory difficulties may be encountered secondary to a
large tracheal diverticulum[10]. A tracheal bronchus, better
known as displaced or supernumerary bonchus, can be
mistaken for a tracheal diverticulum especially when the

al diverticulum. She had a mild cough and hoarseness for
2 mo with no history of dyspnea on exertion, hemoptysis,
or dysphagia. Physical examination of the neck and chest
was unremarkable. Computed tomography (CT) scan of
the neck and chest with 3D reconstruction of the scan
revealed a 3 cm × 4 cm tracheal diverticulum in the right
postero-lateral retrotracheal position (Figure 1). Routine
blood investigation, barium swallow, chest X-ray, electrocardiogram and lung function tests were all normal.
After general anesthesia, an endotracheal tube 7.5
mm in size was passed under direct vision, however, it
was unable to proceed below the vocal cords, after which
endotracheal tubes 7, 6.5 and 6 mm in size were inserted,
however, resistance was felt as each tube passed the vocal
cords.
A gum elastic bougie was also tried without excessive
force. As manual ventilation was easy, a size 4 supreme
laryngeal mask airway was applied. The procedure was
uneventful. A chest X-ray was performed to rule out
mediastinal or subcutaneous emphysema and pneumothorax. Histopathology revealed a cystic mass lined with
respiratory epithelium with no cartilage consistent with
acquired tracheal diverticulum. At the three week followup, the patient’s voice had returned to normal. A followup flexible bronchoscopic examination revealed normal
movement of the right vocal cord. A follow-up CT scan
of neck was normal.
Case report 2
A 40-year-old female presented for resection of a tracheal diverticulum. She had a mild cough and cervical
dysphagia for one month without associated respiratory
or digestive symptoms. Oropharyngeal, neck and chest
examinations were normal. Neck and chest CT scans
and 3D reconstruction revealed a 3 cm × 3.5 cm tracheal
diverticulum in the right postero-lateral position (Figure
2A and B). Routine blood investigation, spirometric values and barium swallow were unremarkable (Figure 2C).
Flexible bronchoscopy showed a diverticulum, opening in
the proximal trachea. Resection of the diverticulum was
planned. After induction of anesthesia, intubation was attempted with size 7.5 mm endotracheal tube, but the tube

WCCR|www.wjgnet.com

1637

February 8, 2015|Second Edition|

Afzal M et al . Anesthetic challenges in ventilating patients with tracheal diverticulum

A

B

C

D

Figure 2 Neck computed tomography scan. A: Neck computed tomography (CT) scan showing an air-containing cyst adjacent to the right tracheal wall; B: Reconstructed image of the airway showing the tracheal diverticulum at the thoracic inlet; C: Normal esophagogram; D: CT scan of the neck after surgery.

supernumerary bronchus ends blindly. The treatment of
asymptomatic cases is generally conservative. Treatment
with surgical resection is reserved for young patients and
includes extirpation and reinforcement of the tracheal
wall; and conservative, symptomatic treatment in the elderly[8]. In our two cases, the patients were symptomatic
with dysphagia and hoarseness, therefore surgical intervention was carried out.
In conclusion, to prevent lethal complications, even
in diagnosed tracheal diverticulum, advanced imaging
methods such as multidetector CT and 3-dimensional
reconstruction will help in future anesthetic management.
Intubation under bronchoscopic guidance and ventilation
strategies are indicated to prevent fatal complications.

lateral position in case 2.

COMMENTS
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3

Pathological diagnosis

Histopathology revealed a cystic mass lined with respiratory epithelium with no
cartilage consistent with acquired tracheal diverticulum in case 1.

Peer review

This is an interesting topic. The images are of excellent quality and help to illustrate the authors’ cases.
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a tracheal diverticulum. She had a mild cough and cervical dysphagia for one
month without associated respiratory or digestive symptoms.
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Core tip: This report demonstrates that negligence of
trocar site closure after laparoscopic surgery can result
in very early trocar site herniation. This may occur particularly if an endoscopic intervention is required in the
early postoperative period. Suturing the trocar site is
not only important for the late trocar site herniations, it
is imperative for early hernia problems as well.
Original sources: Sumer F, Kayaalp C, Yagci MA, Otan E, Kocaaslan H. Early endoscopic retrograde cholangiopancreatography
after laparoscopic cholecystectomy can strain the occurrence of trocar site hernia. World J Gastrointest Endosc 2014; 6(11): 568-570
Available from: URL: http://www.wjgnet.com/1948-5190/full/v6/
i11/568.htm DOI: http://dx.doi.org/10.4253/wjge.v6.i11.568

Abstract
This study reports a 69-year-old, obese, female patient
presenting with a biliary leakage after laparoscopic
cholecystectomy for cholelithiasis. Closure of the umbilical trocar site had been neglected during the laparoscopic cholecystectomy. Early, on postoperative day
five, endoscopic retrograde cholangiopancreatography
(ERCP) requirement after laparoscopic cholecystectomy
resolved the biliary leakage problem but resulted with a
more complicated clinical picture with an intestinal obstruction and severe abdominal pain. Computed tomography revealed a strangulated hernia from the umbilical
trocar site. Increased abdominal pressure during ERCP
had strained the weak umbilical trocar site. Emergency
surgical intervention through the umbilicus revealed an
ischemic small bowel segment which was treated with
resection and anastomosis. This report demonstrates
that negligence of trocar site closure can result in very
early herniation, particularly if an endoscopic intervention is required in the early postoperative period.

WCCR|www.wjgnet.com

INTRODUCTION
Progress in minimally invasive procedures such as endoscopy or laparoscopy has resulted in revolutionary changes
in clinical practice. Gastrointestinal endoscopy, particularly interventional procedures, have replaced some
complicated surgical methods and improved patient care.
On the other hand, the use of laparoscopy is increasing
in most of the gastrointestinal surgical procedures. However, these minimal invasive procedures have themselves
developed some very specific complications, particularly
when they are combined. This study presents a case of
strangulated perforated Richter’s hernia from the umbilical trocar site following laparoscopic cholecystectomy
in the early postoperative period. This complication was
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accelerated by the requirement of early endoscopic retrograde cholangiopancreatography (ERCP) for the postoperative biliary leakage.

CASE REPORT
A 69-year-old female patient with a body mass index of
32 kg/m2 underwent laparoscopic cholecystectomy for
cholelithiasis in a rural district hospital. On postoperative day one, abdominal drainage was 200 cc/d with bile
content. The patient was referred to our center for diagnosis and treatment of the biliary leakage. The primary
surgeon of the patient informed us that he identified the
intact common bile duct during surgery but the procedure
was difficult due to the inflammation of the gall bladder.
Physical examination revealed no findings of peritonitis or
evident abdominal distention. The laparoscopic cholecystectomy had been performed by conventional four trocars
(two 11 mm and two 5 mm). Laboratory test results were
within normal ranges. Abdominal ultrasound displayed a
collection only 4 cm in diameter in the gall bladder bed.
Because of the ongoing biliary leakage, an ERCP was
performed on the 5th postoperative day. ERCP revealed
a leakage from the cystic stump and a biliary 7F stent
was placed. The procedure was completed uneventfully
and the next day of ERCP the biliary leakage decreased
immediately. However, an abrupt abdominal distention,
pain and vomiting occurred after the ERCP procedure.
Abdominal examination displayed tenderness, especially
around the umbilicus. Obesity and previous surgery did
not allow an objective examination of the umbilicus. Abdominal X-ray revealed air-fluid levels (Figure 1). PostERCP amylase value was 87 U/L (normal range: 36-128).
Repeated abdominal ultrasound examinations showed that
the previous collection at the gall bladder bed had disappeared. Her laboratory results were within normal limits
during the two-day follow-up, but her symptoms (pain,
vomiting and distention) persisted. Finally, a computed
tomography on postoperative day 7, revealed the herniated intestine inside the umbilical trocar site (Figure 2).
The patient underwent an emergency surgical treatment
under general anesthesia. A laparotomy was performed
containing the umbilical trocar site incision and an ileal
anti-mesenteric loop was observed to be herniated. There
was no previous fascia suturing at the umbilical trocar
site. A small ileal segment of 3-4 cm in length was ischemic which consisted of a millimetric perforation. The
rest of the abdominal exploration findings were normal.
Following resection of the ischemic perforated ileal segment, a side-to-side intestinal anastomosis was performed.
Postoperative course was uneventful and the patient was
discharged on day eight of the second surgery.

Figure 1 Plane abdominal X-ray demonstrated the findings of intestinal
obstruction. The small bowel segment was dilated and there were air-fluid
levels.

Figure 2 Incarcerated intestinal loops in the umbilical trocar site. Arrows
point out the abdominal drain and the incarcerated intestinal loops through the
umbilicus.

they have the potential to cause serious complications[4].
Predisposing factors are using larger size trocars, leaving fascial defects open, midline positioned trocar sites,
stretching the port sites for retrieving specimens, obesity,
malnutrition, older age and surgical site infections[4]. Time
period between the previous surgery and the diagnosis
of trocar site hernia varies but reported as a mean 9.2
mo (ranged from 5 d to 3 years)[2]. In the very early postoperative period, they occur rarely and cause confusion
in diagnosis if particularly accompanied with intestinal
obstruction, strangulation or perforation. Diagnosis of
hernia can be significantly difficult in obese patients. Infection and hematoma in the surgical site may also contribute to the under-diagnosis. Additionally, a co-existing
intra-abdominal complication, which was a biliary leakage
in our case, may lead to overlooking this relatively rare
condition. Abdominal distention and pain can be considered to be related to the complications of the ERCP
itself. Differential diagnosis needs careful clinical evaluation and radiological examinations.
Trocar site hernia after laparoscopic cholecystectomy
usually include omentum or small bowel. In cases with
presence of omentum in the sac, abdominal pain is generally mild[2]. Trocar site hernias following laparoscopic
cholecystectomy are usually Richter hernias without stran-

DISCUSSION
The incidence of trocar site hernias in systematic reviews
are generally reported as 1.7% (ranged 0.65%-2.80% or
0.3%-5.4%)[1,2], some studies reported a quite high incidence as 25.9%[3]. If we ignore the fact its incidence,
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gulation, however, they rarely result in obstruction or perforation[2]. Computed tomography has several advantages
for the evaluation of the abdominal wall over the other
radiological methods, particularly in the patients with a
high body mass index, mild clinical symptoms, hematoma
or infection in the surgical site. Computed tomography is
also beneficial for the differential diagnosis of the other
postoperative complications. Persistent complaints and
obscure physical examination findings confused us when
making the diagnosis, but computed tomography revealed
the umbilical trocar site hernia exactly.
Development of strangulation following upper gastrointestinal endoscopy or colonoscopy was reported
in already known umbilical, diaphragmatic or Spigelian
hernias[5]. However, there was no previous report considering the predisposing effect of endoscopic procedures
(gastroscopy, colonoscopy or ERCP) during the early
postoperative period on the development of trocar site
herniation. The unknown hernia was diagnosed after
the endoscopic procedure even though it had developed
into a strangulated hernia. Early postoperative ERCP by
increasing the intra-abdominal pressure promoted the
trocar site hernia when the fascial defect was left open.
It was reported that following laparoscopic surgical procedures, 86.3% of the trocar site hernias were
from incisions where trocars greater than 10 mm were
used[6]. Although all the trocar defects greater than 10
mm should be closed as a rule, trocar site closures can
sometimes be neglected with obese patients or after prolonged, difficult, devastating laparoscopic procedures. It
is most likely for this reason that the primary surgeon of
this case did not close the umbilical trocar site. Closure
of trocar site fascial defects avoid trocar site hernias in
the long-term follow-ups, however, they should be closed
for the prevention of very early postoperative hernia
complications.
As a conclusion, postoperative early endoscopic procedures may aggravate development of early herniation
from trocar sites when fascial defects are left open.

by endoscopic retrograde cholangiopancreatography (ERCP) on the 5th postoperative day.

COMMENTS
COMMENTS

5

Clinical diagnosis

An abrupt abdominal distention, pain and vomiting occurred after the ERCP
procedure.

Differential diagnosis

Abdominal X-ray revealed air-fluid levels.

Laboratory diagnosis

Post-ERCP amylase value was 87 U/L (normal range: 36-128).

Imaging diagnosis

Computed tomography on postoperative day 7, revealed the herniated intestine
inside the umbilical trocar site. The patient underwent laparotomy for the diagnosis of umbilical trocar site herniation of the ileal anti-mesenteric loop. There
was no previous fascia suturing at the umbilical trocar site.

Pathological diagnosis

A ileal segment of 3-4 cm in length was ischemic which consisted of a millimetric perforation.

Treatment

Ischemic perforated ileal segment was resected.

Related reports

There was no previous report considering the predisposing effect of endoscopic
procedures (gastroscopy, colonoscopy or ERCP) during the early postoperative
period on the development of trocar site herniation.

Experiences and lessons

Suturing the trocar site is not only important for the late trocar site herniations, it
is imperative for early hernia problems as well.
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ity of transmesosigmoid hernia. In addition, based on
our data, in patients with SBO because of transmesosigmoid hernia, the defect is usually 2-5 cm in diameter.
Furthermore, because of the high risk of strangulation
with transmesosigmoid hernia, it is mandatory to reassess the condition timely and periodically when patients
receive conservative treatment.
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Core tip: Transmesosigmoid hernia is a rare condition.
We report a case of transmesosigmoid hernia. In addition, we carried out a comprehensive literature analysis
and summarized the important clinical traits. Our data
indicated for the first time that small bowel obstruction due to transmesosigmoid hernia can easily lead to
strangulation, with the defect being 2-5 cm in diameter.
It is necessary to reassess the condition timely and periodically if patients receive conservative treatment.
Original sources: Li B, Assaf A, Gong YG, Feng LZ, Zheng
XY, Wu CN. Transmesosigmoid hernia: Case report and review
of literature. World J Gastroenterol 2014; 20(19): 5924-5929
Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i19/5924.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i19.5924

Abstract
Transmesosigmoid hernia has previously been considered as a rare condition. The clinical symptoms can be
nonspecific. Here, we report a case of acute intestinal
obstruction because of transmesosigmoid hernia. In
addition, after a comprehensive review of PubMed and
China National Knowledge Infrastructure, we present
a review of 22 cases of transmesosigmoid hernia. We
summarize several valuable clinical features that help
early recognition of transmesosigmoid hernia. As a result of easy strangulation, in patients without a history
of surgery or abdominal inflammation who present with
symptoms of progressive or persistent small bowel obstruction (SBO), surgeons should consider the possibil-
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INTRODUCTION
Internal hernia is the protrusion of a viscus through a
mesenteric or peritoneal aperture. It causes up to 5.8%
of cases of small bowel obstruction (SBO)[1,2]. Sigmoidrelated hernias are especially rare, and account for 6% of
internal hernias[3]. There are three main types of sigmoidrelated hernias[4,5]. One is the intersigmoid type, which
develops when herniated bowel protrudes into the inter-
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A

B
Figure 1 Abdominal computed tomography showed dilated loops of small
bowel with multiple air fluids levels and collapsed distal small bowel, consistent with small bowel obstruction.

sigmoid fossa. This is actually a normal congenital variant, and the hernias are often easily reducible. Whether
there is a true aperture of the intersigmoid fossa is still
debatable. The other two types are transmesosigmoid
hernia and intersigmoid hernia. The difference between
them is that the former type involves a complete defect
involving both layers of the sigmoid mesocolon, while
the latter has an incomplete defect involving only one
of the layers (usually the left leaf). Due to the lack of
herniatic sac, transmesosigmoid hernia is assumed to
progress rapidly, with a higher incidence of strangulation.
The clinical presentation is often featureless until frank
obstruction or strangulation occurs. Additionally, imaging changes can also be nonspecific, such as abdominal
X-ray, contrast series, or computed tomography (CT)[6].
Without a heightened awareness and understanding of
this hernia, it can always be misdiagnosed, with subsequent significant morbidity and mortality. To the best
of our knowledge, only a few cases have been reported
regarding this topic. We present a case and review of the
literature to give an up-to-date perspective on transmesosigmoid hernia.

C

Figure 2 Sigmoid mesocolic hernia during laparotomy, with 15-cm loop
of ileum herniated into the hiatus of the sigmoid mesocolon (A), herniated
loop showing no gangrene, but the presence of a constriction ring (B),
orifice about 2.5 cm in diameter (C).

CASE REPORT

sive. Blood counts revealed a white blood cell count of
68000/L 68000 with neutrophil leukocytosis of 71.1%.
Metabolic panel and liver function tests were within normal limits. Abdominal CT showed dilated loops of the
small bowel with multiple air fluid levels and collapsed
distal small bowel (Figure 1). Preoperative provisional
diagnosis was acute intestinal obstruction/adhesive ileus.
Emergency exploratory laparotomy was carried out. We
found a mechanical SBO due to an incarcerated internal
hernia. Proximal ileum was dilated while the distal ileum
was collapsed. A loop of ileum about 15 cm had herniated through a congenital defect in the sigmoid mesocolon (Figure 2A). The herniated loop and the other parts
of the ileum were viable, with no gangrene, but there was
a constriction ring over the bowel wall (Figure 2B). The
herniated loop was reduced successfully and the defect
was approximated. No bowel resection was done. No

A 59-year-old man came to the emergency department
complaining of acute severe colicky abdominal pain, with
no flatus and feces passed for five consecutive days. This
patient had a history of an episode of painful abdomen
lasting for 1 d 2 years previously. When he was 29 years
old, he underwent surgery for inguinal hernia repair (total
extraperitoneal repair). He had no history of abdominal
trauma. On examination, his temperature was normal,
pulse rate was 90 beats/min, and blood pressure was
125/92 mmHg. Heart and lungs were clinically normal.
Observation of the abdomen showed a surgical scar
about 5 cm in length in the right lower quadrant. There
was mild tenderness in the lower abdominal region with
hyperactive bowel sounds. He was negative for intestinal
peristalsis, rebound tenderness, hepatosplenomegaly,
or shifting dullness. The external hernia orifices were
normal bilaterally. Rectal examination was inconclu-
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Literature review
The studies were identified by searching the PubMed database using the terms (transmesosigmoid hernia) OR (sigmoid mesocolon hernia) or (mesosigmoid hernia) with no
time limitation. Five reports with no abstract available were excluded[7-11]. We also searched the China National Knowledge Infrastructure database from January 1989 to December 2013 with the terms transmesosigmoid hernia. For each eligible report, the information was extracted as shown in Table 1, including the first author with year of publication, age and sex of the patients, history of surgery, symptoms, preoperative diagnosis, and some characteristics about the sigmoid mesocolon defect and herniation.

hernia sac was present. The hernia orifice measured 2.5 cm in diameter and consisted of two leaves of the sigmoid mesentery (Figure 2C). The operation was successful, lasting
about 40 min, with minimal blood loss. The patient started to take liquids orally at 72 h after surgery. The suture was removed at day 7 after surgery. The patient recovered well
with no complications at 6 wk follow-up.
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We found 27 reports, and five with no English abstract available were excluded. Twenty-two reports of
surgically proven transmesosigmoid hernias were identified; eight in English and 14 in Chinese. Among these,
there were 13 men (59.1%) and 9 women (40.9%; M:
F =1.44:1), with a mean age of 53.1 (SD = 17.55, range
3-81 years) (Table 1). All the patients presented with
acute intestinal obstruction. The associated obstructive
symptoms included abdominal pain, nausea, vomiting,
constipation, and obstipation. There were two patients
with a history of hysterectomy and one with previous
appendicitis. Three patients had chronic intermittent
abdominal pain. However, this abdominal pain had no
relation to the history of surgery or appendicitis. The interval between the development of symptoms and onset
of surgery ranged from several hours to 10 d (median 1.5
d, mean 2.9 d). There were nine patients (40.9%) who received conservative treatment first, converting to surgery
because of worsening conditions. Physical examination
revealed that 18 (77.3%) patients had signs of peritonitis,
including acute abdominal pain and tenderness, rebound,
and abdominal guarding. All these patients had hemorrhagic or turbid ascites during laparotomy. Four patients
developed sepsis (18.2%). Preoperatively, 12 (50%) patients underwent CT scanning of the abdomen; eight
with abdominal X-ray (AXR) and two with ultrasound
examination. The classical finding of CT scanning was
dilated loops of small bowel and collapsed distal small
bowel. AXR showed multiple, dilated small-intestinal
loops. Ultrasound examination of the abdomen revealed
dilated fluid-filled loops with free intraperitoneal liquid,
suggesting bowel obstruction. Two patients were misdiagnosed with appendicitis. All the others were diagnosed
with SBO of unknown etiology. Not a single case was
considered as internal hernia preoperatively.
For management, all patients received exploratory
laparotomy. One case received laparoscopy first, and then
converted to laparotomy. The average diameter of the
mesosigmoid orifice in the 20 available cases was 3.39
cm (SD = 0.99, range 2-5 cm). Sixteen patients had gangrenous bowel and underwent bowel resection. Sixteen
(72.7%) patients had gangrenous bowel and underwent
bowel resection. The average length of bowel resection
was 44.5 cm (SD = 38.31, range 5-160 cm). The longest
was in a gestational woman who had SBO symptoms
with vaginal bleeding for 1 wk and had intestinal resection of about 160 cm.

According to the current study, transmesosigmoid
hernia may be underdiagnosed. Our data showed that the
male to female ratio is 1.44:1, with an average age of 53.1
years. The interval between the development of symptoms and onset of surgery is 1.5 d (median). We suggest
that, in patients without a history of abdominal surgery
or inflammation, who present with progressive or persistent SBO, internal herniation or transmesosigmoid hernia
should be considered as one of the differential diagnoses.
Generally, abdominal CT scan is important for SBO,
which provides information of obstructive location,
content, and the possible underlying causes, such as malignancy, strictures, and congenital atresia and stenosis
within the bowel wall, and other intraluminal problems
such as intussusception, gallstone ileus, feces or meconium, or Bezoar[1]. There are some traits that are especially meaningful for transmesosigmoid hernia: (1) CT
scan showing dilated loops of small bowel with collapsed
distal segments suggests the possibility of internal hernia;
and (2) CT scan revealing anteromedial displacement of
the sigmoid colon due to entrapped bowel loops behind
the left posterior or lateral aspect of the sigmoid colon[5].
Therefore, for patients with SBO, after comprehensive
history taking and physical examination, abdominal CT
scan is important for early acute diagnosis.
In transmesosigmoid hernia, the herniated loop is
easily strangulated, causing necrosis. According to our
data, 72.7% patients had bowel necrosis and underwent
bowel resection, with the average length of resection being 44.5 cm. Among the patients, 77.3% had peritonism
and 18.2% developed systemic compromise (sepsis). Although a conservative approach was attempted in some
patients, all eventually underwent exploratory laparotomy.
These data are meaningful. On the one hand, during
conservative treatment, it is mandatory to reassess timely
and periodically the patient’s condition. Any persistence
or progression of the clinical symptoms and signs should
lead to urgent surgical exploration. On the other hand,
SBO due to transmesosigmoid hernia has a high incidence of strangulation, which rapidly progresses to gangrene. In contrast, for SBO secondary to postoperative
adhesion, a substantial percentage of selected patients
can be treated successfully using with a conservative approach[31]. If strangulation occurs, the risk of complications is high, including fluid leakage, bleeding, and stenosis in the anastomosis.
Based on our data, strangulation of the herniated
loops in the transmesosigmoid defect is closely related
to the size of the opening. The average diameter of the
defect in transmesosigmoid hernia is about 3.39 cm (range
2-5 cm). Two cases with no data about the size of the
orifice had no bowel necrosis[14,15]. It is reasonable to infer
that when the orifice diameter is > 5 cm, the bowel may
move in and out spontaneously; when it is < 2 cm, it may
cause partial herniation of the bowel wall only. For these
two conditions, spontaneous restoration occurs, and the
symptoms of SBO are mild and vague. When the defect
is 2-5 cm, spontaneous restoration is unlikely and the risk

DISCUSSION
Transmesosigmoid hernia is rare and characterized by the
small bowel herniating through a complete defect involving both layers of the sigmoid mesocolon. To date, only a
few cases of transmesosigmoid hernia have been reported. The general opinion is that the clinical presentation
is featureless and the imaging tests nonspecific. Here, we
summarize several valuable clinical features to help early
recognition of transmesosigmoid hernia.
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of strangulation is high. In addition, the symptoms of
ileus based on transmesosigmoid hernia can always recur
because of the congenital defect, even though there is
transient subsidence after conservative treatment in a few
cases. Therefore, this can explain why all patients in our
literature series received laparotomy. To the best of our
knowledge, this is a major novel feature of our study.
We suggest that surgeons should consider the possibility of transmesosigmoid hernia in patients without
a history of surgery or abdominal inflammation, who
present with progressive or persistent symptoms of SBO.
We considered the common causes such as postoperative
adhesions, abdominal wall hernia, and tumor. After ruling
out these conditions, we should maintain a high index of
suspicion of transmesosigmoid hernia. We suggest that
the orifice diameter because of transmesosigmoid hernia
causing SBO is usually 2-5 cm. Timely and periodically
re-evaluating the condition of patients who receive conservative treatment is mandatory so as to enable early recognition of bowel ischemia. For treatment, laparotomy
is useful and there are no special considerations for SBO
due to transmesosigmoid hernia.
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Case characteristics
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Clinical diagnosis
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A 59-year-old man presented with acute severe colicky abdominal pain, with no
flatus and feces passed for five consecutive days.
Transmesosigmoid hernia with small bowel obstruction (SBO).

Differential diagnosis
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Postoperative adhesions, abdominal wall hernia, tumor.

Laboratory diagnosis

White blood cell count of 68000/L 68000 with neutrophil leukocytosis of 71.1%;
metabolic panel and liver function tests were within normal limits.

Imaging diagnosis
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Abdominal computed tomography showed dilated loops of small bowel with
multiple air fluids levels and collapsed distal small bowel, consistent with SBO.

Treatment
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The patient underwent emergency exploratory laparotomy. The herniated loop
was reduced successfully and the defect was approximated. No bowel resection was done.
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Related reports

Twenty-two reports of patients with surgically proven transmesosigmoid hernias
were identified; 8 in English and 14 in Chinese.

Term explanation

16

Experiences and lessons
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Transmesosigmoid hernia involves a complete defect involving both layers of the
sigmoid mesocolon. As a result of the lack of herniatic sac, transmesosigmoid
hernia is assumed to progress rapidly, with a high incidence of strangulation.
This case report not only represents the process of diagnosis and treatment
of a patient with transmesosigmoid hernia, but also summarizes the important
clinical traits that SBO due to transmesosigmoid hernia can easily become
strangulated, with the defect being 2-5 cm in diameter.
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Peer review

19

This article reports a case of transmesosigmoid hernia (a rare internal hernia),
carries out a comprehensive literature analysis, and summarizes the important
clinical traits.
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report describes a fatal case of esophageal perforation
caused by an unknowingly ingested fishbone, which
resulted in lower esophageal necrosis, chest cavity infection, posterior mediastinum fester, and significant
upper gastrointestinal accumulation of blood. However,
his clinical symptoms and imaging data are very similar
with esophageal hiatal hernia. Unfortunately, because
the patient was too late in consulting a physician, he
finally died of chest infection and hemorrhage caused
by thoracic aortic rupture. First, this case report underlines the importance of immediate consultation with a
physician as soon as symptoms are experienced so as
not to delay diagnosis and treatment, and thus avoid
a fatal outcome. Second, diagnostic imaging should be
performed in the early stage, without interference by
clinical judgment. Third, when computed tomography
reveals esophageal hiatus hernia with stomach incarceration, posterior mediastinal hematoma, and pneumatosis caused by esophageal, a foreign body should
be suspected. Finally, medical professionals are responsible for making people aware of the danger of foreign
body ingestion, especially among children, those who
abuse alcohol, and those who wear dentures, particularly among the elderly, whose discriminability of foreign bodies is decreased, to avoid dire consequences.

Abstract

Core tip: Foreign body ingestion is associated with a
variety of symptoms and complications, including perforation of the esophagus, perforation of the aorta,
embedment in the thyroid gland, and perforation of
the carotid artery. However, gastrointestinal accumulation has been rarely reported. The clinical symptoms
and imaging data of the patient in the current case report are very similar with esophageal hiatal hernia. In
the present case, the patient unknowingly ingested a
fishbone shaped similarly to a distorted toothpick. The

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Esophageal hiatus hernia; Foreign body;
Esophageal perforation; Gastrointestinal accumulation

Foreign body ingestion is a common complaint in gastrointestinal clinics. It is usually not difficult to diagnose
because most of the patients report a definitive history
of accidental foreign body ingestion. However, in rare
cases, patients do not have a clear history. Thus, the
actual condition of the patient is difficult to diagnosis or
is misdiagnosed; consequently, treatment is delayed or
the wrong treatment is administered, respectively. This
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migrating bone caused lower esophageal perforation
and upper gastrointestinal accumulation, an unusual
presentation after foreign body ingestion.
Original sources: Lu YP, Yao M, Zhou XY, Huang B, Qi
WB, Chen ZH, Xu LS. False esophageal hiatus hernia caused
by a foreign body: A fatal event. World J Gastroenterol 2014;
20(39): 14510-14514 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/i39/14510.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i39.14510

Figure 1 Computed tomography scan of the anacardium revealing posterior mediastinal widening, hydrops, and pneumatosis, mimicking findings
of esophageal hiatus hernia.

INTRODUCTION
Among adults, the most commonly ingested foreign
bodies are fishbones and crushed chicken and duck
bones[1]. Smith and Sokolove[2] reported a case of a patient who ingested a chicken bone, while Komninos and
Tsiligianni[3] reported a case of a patient who ingested a
key. Ingested foreign bodies often penetrate the tonsils,
tongue base, epiglottis, valleculae, larynx, pyriform fossa,
and esophagus[4-6]. Foreign body ingestion is associated
with a variety of symptoms and complications, including
perforation of the esophagus, perforation of the aorta,
embedment in the thyroid gland, and perforation of the
carotid artery[7,8]. However, gastrointestinal accumulation
has been rarely reported. In the present case, the patient
unknowingly ingested a fishbone similarly shaped to a
distorted toothpick. The migrating bone caused lower
esophageal perforation and upper gastrointestinal accumulation, an unusual presentation after foreign body
ingestion. To our knowledge, this is the first report of
upper gastrointestinal accumulation caused by a fishbone
as the foreign body without the patient being aware of
its accidental ingestion.

cultation revealed that the low-bowel sound occurred
1-3 times/min, with occasional gurgling. On palpation
of the upper abdomen, muscle tension, tenderness, and
obvious rebound tenderness were observed. Percussion
of the abdomen produced a tympany, without a change
in percussion note on alteration of the position.
Computed tomography (CT) scans of the chest and
anacardium revealed that the posterior mediastinum
was broadened and that a portion of the stomach was
embedded in the posterior mediastinum (Figure 1). The
stomach itself was perforated. The texture of the lower
lungs became thickened, with segmental consolidation.
Both sides of the pleural cavity were arc-shaped and had
near-water density. The right pleural effusion was more
severe than the left pleural effusion. On the basis of the
CT findings, esophageal hiatus hernia with stomach incarceration was diagnosed, accompanied by perforation
of the stomach, bilateral pleural effusion, atelectasis (bilateral lower lobes), and gas collected in the right pleural
cavity.
According to the clinical manifestations and CT
scans, the patient had an esophageal hiatus hernia with
stomach incarceration, acute peritonitis, pleural effusion,
necrosis, and stomach perforation. After the patient
and his family provided informed consent, the patient
underwent an exploratory laparotomy under general anesthesia in March 2012. On examination by laparotomy,
we found that the diaphragmatic muscle was intact and
that the hiatus esophagus was not expanded. However,
the stomach and small intestine were filled with blood. A
hard irregular strip was in contact with the stomach. After the stomach wall was cut, an approximately 3-mm (the
widest point) × 57-mm irregular fishbone (with pointed
ends) was removed (Figure 2A, B), with a large number
of blood clots of an approximately 1600-mL total volume (Figure 3). After closure of the abdominal cavity,
we performed an exploratory thoracotomy. Because 8 d
had elapsed, the lower esophagus had necrotized; in addition, turbid bloody fluid, and a large number of blood
clots and pus had accumulated in the chest cavity and
posterior mediastinum, respectively. We removed ap-

CASE REPORT
A 53-year-old Chinese man was admitted to our hospital
owing to low back pain that persisted for 8 d, which was
aggravated by general abdomen pain since 3 d before admission. Eight days before admission, the patient began
to sense a persistent low back pain without an obvious
precipitating factor. Three days before admission, the
symptoms gradually worsened, with the onset of total
abdominal pain accompanied by nausea, vomiting (hemorrhagic), decreased flatulence, and the inability to lie
down because of intolerable swelling pain. The patient
did not report any history of accidental foreign body
ingestion. On physical examination, the patient’s blood
pressure was 106/62 mm Hg; heart rate, 97 beats/min;
and respiration rate, 22 breaths/min. He was conscious
upon admission, with a painful facial expression and pale
lips. Respiratory sound was weak and chest percussion
produced a slightly turbid sound. Abdominal inspection
revealed obvious swelling and no gastric and intestinal
convexity or varicose vein in the abdominal wall. Aus-
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A

B

Figure 2 Stomach surgery for the removal of the hard thick fishbone (A and B).

stimulated the gastrointestinal wall to cause sympathetic
hyperexcitability, inhibition of intestinal smooth muscle
relaxation, and weakening of intestinal movement, which
in turn caused paralytic ileus. Blood and gas migrated
from the esophagus through the esophageal holes into
the posterior mediastinum, causing blood accumulation
and pneumatosis. CT revealed them abreast of the stomach bubble, which was compatible with esophageal hiatus hernia with stomach incarceration (Figure 1). Therefore, the disease was misdiagnosed as esophageal hiatus
hernia. However, the symptoms on presentation proved
otherwise, given the fact that the patient unknowingly
ingested a foreign body, causing a first-onset symptom
of low back pain, which was gradually aggravated by
general abdomen pain accompanied by nausea, vomiting
(hemorrhagic), decreased flatulence, and inability to lie
down due to intolerable pain.
After the operation, we carefully reviewed the patient’s thin-layer (5 mm/layer) scan obtained by thoracic
abdominal CT and found that the fishbone obliquely
penetrated 7 layers of the stomach wall (Figure 4).
On the basis of our findings from the present case,
we gathered the following inferences: First, public awareness should be raised on the importance of immediately
consulting a physician as soon as symptoms are experienced so as not to delay diagnosis and treatment, and
avoid a fatal outcome. Second, medical professionals
are responsible for making people aware of the danger
of foreign body ingestion, especially among children,
those who abuse alcohol, and those who wear dentures,
particularly among the elderly, whose discriminability of
foreign bodies is decreased, to avoid dire consequences.
Third, diagnostic imaging should be performed at an
early stage to guide clinical diagnosis, without interference by clinical judgment. Finally, when CT reveals
esophageal hiatus hernia with stomach incarceration,
esophageal perforation caused by a foreign body should
be suspected. The medical history of the patient should
be repeatedly reviewed, and the CT scan should be carefully reviewed and interpreted. To confirm the diagnosis,
thin-layer CT should be performed for the upper digestive tract. In this case, the hard thick fishbone was difficult to digest. Fortunately, the fishbone settled in the

Figure 3 Removal of a massive blood clot from the stomach.

proximately 500 mL of turbid bloody fluid and several
blood clots and pus. After flushing the chest cavity, we
inserted drainage tubes in the mediastinum and chest
cavity. We had intended to perform an esophagectomy
after his general condition improved, as his vital signs
were unstable and so the patient could not initially tolerate the complex operation.
The following postoperative diagnoses were made:
lower esophageal perforation, upper gastrointestinal massive accumulation of blood, and posterior mediastinal
hematoma with fester caused by the foreign body. The
patient was admitted to the intensive care unit where he
received antibiotic and symptomatic treatments. In ICU,
septic shock was corrected, and vital signs tended to stability. To further control the infection, we had intended
to perform surgery where the perforated esophagus met
his stomach, which we would have implemented in two
stages. However, the patient died 3 d later owing to severe hemorrhage due to the thoracic aortic rupture.

DISCUSSION
In the present case, the patient swallowed a hard thick
fishbone with sharp ends. The fishbone lacerated the
blood vessels of the stomach and esophagus, and caused
massive upper gastrointestinal accumulation and lower
esophageal perforation. A large amount of blood accumulated in the gastric bowel cavity, which repressed and
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Figure 4 Computed tomography scan of the abdomen revealing the fishbone in the stomach that penetrated 7 layers of the stomach wall (A-G).

stomach. If it entered the intestines, exploratory operation and clinical diagnosis would have been more difficult to perform, making it impossible to obtain a definite
diagnosis.
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Clinical diagnosis

Dullness to percussion, decreased breath sounds in the lungs, and obvious
abdominal swelling on inspection.

1

Differential diagnosis

2

Laboratory diagnosis

3

Imaging diagnosis

4

Esophageal hiatus hernia, Pyothorax, Paralytic ileus.
WBC12.2 × 109/L; HGB 7.8 mg/dL. Prothrombin chart was within normal limits.
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Intestinal infarction by internal hernia in Petersen’s space
after laparoscopic gastric bypass
Massimiliano Fabozzi, Riccardo Brachet Contul, Paolo Millo, Rosaldo Allieta
jejunal anastomosis) due to an internal hernia through
Petersen’s space causing a SMV thrombosis. The necrotic
bowel was removed, the internal hernia was reduced
and Petersen’ space was sutured by not-absorbable
running suture. An anticoagulant therapy was begun
in the post-operative time and the patient was discharged after 28 d. Conclusions: The internal hernia
diagnosis is rarely confirmed by preoperative exams
and it is obtained in most cases by laparoscopy but the
improvement of technologies and the discover of “new”
CT signs interpretation can address to an early laparoscopic treatment for high suspicion cases.
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Abstract
Intestinal occlusion by internal hernia is not a rare complication (0.2%-5%) after Laparoscopic Roux-en-Y-GBP
(LGBP) with higher morbidity and mortality related to
mesenteric vessels involvement. In our Center, from
October 2009 to April 2013 we have had 17 pts treated
for internal hernia on 412 LGBP (4.12%). Clinical case:
28-year-old woman, operated of LGBP (BMI = 49; comorbidity: diabetes mellitus and arthropathy) about 10
mo before, was affected by recurrent abdominal pain
with alvus alteration lasting for a week. After vomiting, she went to first aid Unit of a peripheric hospital
where she made blood tests, RX and US of abdomen
that resulted normal so she was discharged with flu like
syndrome diagnosis. After 3 d the patient contacted
our Center since her symptoms got worse and was
hospitalized. Blood tests showed an alteration of hepatic enzymes and amylases. The abdominal computed
tomography (CT) showed the presence of fluid in perisplenic, peri-hepatic areas and in pelvis and a “target
like imagine” of “clustered ileal loops” with a superior
mesenteric vein (SMV) thrombosis involving the Portal Vein. During the operation, we found a necrosis of
80 cm of ileus (about 50 cm downstream the jejuno-
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Core tip: We report a rare case of patients with a small
bowel infarction due to Portomesenteric Vein thrombosis following an Internal Hernia through the Petersen’
s space as a complication of Roux-en-Y laparoscopic
gastric bypass and the different computed tomography
physiological and pathological “uncommon signs” that
must be searched and recognized. With the progressive diffusion of Bariatric Surgery, it is very important
that all digestive surgeons and emergency physicians
have knowledge of these rare but serious complication
caused by internal hernia because these patients could
be also hospitalized in urgency in whatever Surgery
Unit that doesn’t commonly deal with obesity surgery.
Original sources: Fabozzi M, Brachet Contul R, Millo P, Allieta
R. Intestinal infarction by internal hernia in petersen’s space
after laparoscopic gastric bypass. World J Gastroenterol 2014;
20(43): 16349-16354 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i43/16349.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i43.16349
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INTRODUCTION

Table 1 Normal computed tomography findings after gastric
bypass

Internal hernia after Laparoscopic Roux-en-Y-GBP (LGBP)
is not a rare complication (1%-5% of patients)[1]. It can
also occur after gastric or colonic surgery. After gastric
bypass the conditioning factors may be: (1) more difficult exposure of small bowel and related mesentery in
laparoscopy; (2) more complicated laparoscopic suture
of mesentery; (3) less post-operative adhesions in Laparoscopy; (4) weight loss reduces intraperitoneal fat, with
enlargement of mesenteric or mesocolic defects; and
(5) an additional possible site of herniation in retrocolic
compared to antecolic gastric bypass (GBP).
The potential sites of Internal Hernia depend from
the alimentary ROUX-limb positioning. The retrocolic
alimentary limb shows three sites: through the transverse
mesocolon, trough the Petersen’s space and the jejunojejunostomy mesentery. The antecolic antegastric alimentary limb instead, shows only 2 sites and for this reason
it is the most practiced: through the jejunojejunostomy
mesentery and through the Petersen’s space.
According to the data of Literature, this complication
usually occurs about a year after Gastric Bypass[2-4] and
may lead to intestinal perforation by intestinal ischemia
in 9.1% and death in 1.6%[5]. In fact, pneumoperitoneum
during laparoscopic surgery may be a factor favouring
thrombosis in the mesenteric venous system especially in
obese patients.
The preoperative diagnosis is very difficult since the
symptoms are not specific or blurred. Generally, the
patients accuse vague abdominal pain with nausea and
sometimes vomiting. The laboratory exams are not specific too. Sometimes it could be a modest alteration of
transaminases and amylase[6]. The only significant instrumental exam to discover internal hernia after GBP is the
Abdominal CT that can show specific physiological (Table
1) and pathological (Table 2)[7] signs that must be searched
and recognized (Figure 1, Figure 2, Figure 3, Figure 4 and
Figure 5).

1
2
3
4

SMA: Superior mesentery artery.

Table 2 Computed tomography signs of internal hernia after
[7]
gastric bypass
SIGNS

Sensitivity% Specificity%

Swirled mesentery
Mushroom
Hurricane eye
Small-bowel obstruction
Clustered loops
Small-bowel behind superior mesentery
artery
Overall impression
Right-sided anastomosis (or mesenteric fan
deployed on the right side of abdomen)

61-83
33-72
6-17
11-39
6-17
0-44

67-94
89-100
100
83-94
72-83
89-100

56-78
6-11

78-89
100

Figure 1 Jejuno-jejunal anastomosis on the left side of abdomen (arrow).

CASE REPORT

involving the Portal Vein (Figure 7). The patient underwent to urgent laparotomy. A necrosis of 80 cm of
ileum (Figure 8) (about 50 cm downstream the jejunojejunal anastomosis) due to an internal hernia through
Petersen” s space and a Superior Mesenteric Vein thrombosis were found. The necrotic bowel was removed
and primary ileo-ileal anastomosis was performed. The
internal hernia was reduced and the Petersen’ space was
sutured by not-absorbable running suture. Before and
after the operation the patient was submitted to I.V. anticoagulant therapy that was continued until the last days
before discharge and replaced by an oral anticoagulant
at home. The patient was discharged after 28 d with oral
anticoagulant therapy.
The post-operative follow-up was normal and no coagulation disorders of the patient was found. The abdominal CT in the second month showed a recanalization of

A 28-year-old woman operated of GBP for morbid obesity 10 mo before (BMI = 49; comorbidity: diabetes mellitus and arthropathy), presented recurrent abdominal pain
lasting for a week, with alvus alteration and two episodes
of vomiting in the last two days. She went in the first
Aid Unit of a peripheric hospital where she made Blood
Tests, Radiography and Ultrasonography of abdomen
that resulted normal. She was discharged with flu like
syndrome diagnosis and with painkillers and antiemetic
therapy. Unfortunately, the symptoms worsened so she
was hospitalized in our Center 3 d after. The blood
test showed an alteration of hepatic enzymes and amylases so she was submitted to Abdominal CT scan that
showed some fluid in peri-splenic, peri-hepatic areas and
in pelvis, a “target like imagine” of “clustered ileal loops
(Figure 6), a superior mesenteric vein (SMV) thrombosis
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The jejuno-jejunal anastomosis (and the biliary limb) on the left
side of abdomen
Absence of loops behind the SMA
Absence of loops in mesocolic and mesenteric space
Mesenteric fan and jejuno-jejunal anastomosis deployed on the
left side of abdomen
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Figure 2 Major intensity projections computed tomography reconstructions can show the absence of loops behind the superior mesentery
artery (arrow).

Figure 5 Small-bowel behind superior mesentery artery at computed tomography slice (arrow).

DISCUSSION
Deep venous thrombosis of intestinal vessels is a severe
even if infrequent complication after abdominal operations and was first reported in 1895 by Elliot[8]. It is the
cause of acute mesenteric ischemia in 5%-15% of patients[9]. From 1935 the mortality rate (about 34%)[10] is
drastically decreased thanks to the improvement in diagnostic and therapeutic field (use of anticoagulants, thrombolytic agents and endovascular techniques).
Laparoscopic surgery may predispose to early deep
venous thrombosis (in the first p.o. mounth) due to
many factors such as: pneumoperitoneum that increases
the abdominal pressure and slows the venous return to
the heart, hypercapnia that induces mesenteric vasoconstriction and coagulation alterations.
The elevated CO2 blood levels in particular, cause
sympathetic vasoconstriction responsible for increase in
peripheral resistors, in mean arterial blood pressure, in
pulmonary artery and capillary wedge pressure.
Another factor determining increased peripheral resistors is the elevated vasopressin rate caused by hypercapnia[11,12].
The tissue factor secretion induced by surgical trauma may cause SMV thrombosis in predisposed patients
with undiagnosed coagulative disorders. This hypothesis
is confirmed by high rate of SMV thrombosis during
laparoscopy for colonic inflammatory diseases such as
diverticulitis. In literature, it has also been described the
influence of laparoscopy on coagulations favouring a
prothrombotic state[13].
In our case moreover the Portomesenteric thrombosis
has a cause different from that one previously reported:
the developing of an internal hernia about 10 mo after
Gastric Bypass for morbid obesity. The presence of coagulation abnormalities was excluded by post-operative
blood tests.
Intestinal infarction presents aspecific symptoms that
make the clinical diagnosis very difficult therefore the

Figure 3 Major intensity projections computed tomography reconstructions show the Mesenteric fan deployed on the left side of abdomen (arrow).

Figure 4 “Hurricane eye” computed tomography sign of internal hernia
(arrow).

SMV and an almost complete recanalization of Portal
Vein (Figure 9). The one year follow-up after thrombosis
was regular.
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Figure 6 Portal and superior mesenteric thrombosis (arrow).

Figure 7 Computed tomography signs of “Clustered loops” (arrow).

only suspicion must be essential to address diagnostic
exams and early treatments. Blood tests may show leukocytosis, elevated creatinine kinase, amylase, and lactate[6].
The gold standard for diagnosis is CT scanning which
has a sensitivity of 90% (7). CT signs suggesting SMV
thrombosis are SMV dilation surrounded by hyper-dence
tissue, edematous bowel or mesenteric fat stranding.
It’s important to know which signs must be searched
and all types of CT reconstruction (vascular MIP) must
be required to discover these signs. The surgeon or radiologist must know the normal CT signs of patients after
Gastric Bypass (Table 1) and research the nine pathological CT signs of internal hernia of which the “hurricane
eye” and “the right-sided anastomosis” (with its mesentery) present the best specificity (Table 2). However, the
combination of more signs can improve the suspicion
index.
Other diagnostic exams includes angiography, transabdominal doppler ultrasound and magnetic resonance
imaging but these techniques don’t show any real advantages vs CT scan[11,14].
In our patient, the diagnosis of intestinal infarction
by internal hernia was suspected by CT and confirmed by
operation. Diagnostic laparoscopy is not recommended
by many Authors for a suspected SMV thrombosis, so we
decided to perform in our patient a laparotomy to avoid
the increase in abdominal pressure caused by pneumoperitoneum that could further slow the venous return

WCCR|www.wjgnet.com

Figure 8 Small bowel infarction.

and worsen the intestinal ischemia[15,16].
However, in some cases diagnostic laparoscopy is preferred to exclude bowel ischemia and avoid a non-therapeutic laparotomy[9]. CT scan in fact is useful for the diagnosis
of SMV thrombosis, but it is not able to determine the
extent of bowel ischemia[17].
In our patient, after the laparotomy, we found an internal hernia through the Petersen's space that caused the
venous outflow reduction in Superior Mesenteric Vein
resulting in Portomesenteric thrombosis and jejunal loop
necrosis[18].
In conclusion, the internal Hernia is an important
complication that is difficult to identify and usually occurs about a year after surgery. Patient’s medical (and
surgical) history is the key for its diagnosis and treat-
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Figure 9 Comparison of computed tomography before and 2 mo after surgery shows the Portal and Mesenteric recanalization after the anticoagulant
therapy (arrow).
The combination of more CT signs may improve or in some cases may confirm
the suspicion index.

ment. Recurrent pain, nausea, vomiting and diarrhea are
nonspecific symptoms and diagnosis is rarely confirmed
by preoperative exams. High index of suspicion of internal hernia especially after laparoscopy in particular in
GBP operations, is needed for early diagnosis and treatment. The improvement of technologies can show high
suspicion CT “signs” for internal hernia but the diagnosis was obtained in most cases by laparoscopy. For this
reason, early laparoscopic exploration in patient operated
of GBP presenting symptoms of bowel obstruction, is
mandatory. If the diagnosis of intestinal infarction is
clear by CT scan, it is recommended to make open surgical procedure to avoid the worsening of thrombosis also
in other vascular districts in post-operative time.
With the progressive diffusion of Bariatric Surgery in
the world, it is very important that all digestive surgeons
and emergency physicians have knowledge of these rare
but serious complications caused by internal hernias because these patients with nonspecific symptoms, could
be also hospitalized in emergency in whatever Surgery
Unit also without experience in obesity surgery.

Treatment

The patient was treated by intestinal resection and closure of Petersen’ space
by not-absorbable running suture and by anticoagulant therapy for Portomesenteric Thrombosis before and after the operation.

Term explanation

In all obese patient operated of Laparoscopic Roux-en-Y-GBP, it is important to
consider each abdominal symptom (especially if recurrent) that must be investigated by CT scan with all digital reconstructions to exclude internal hernia.

Experiences and lessons

This is an isolated case but the progressive diffusion of Bariatric Surgery suggests the importance for all digestive surgeons and emergency physicians to
have a knowledge of this rare complication and of these CT signs to diagnose
it because obese patients could be hospitalized in whatever First Aid Unit also
without experience in bariatric surgery.

Peer review

The case is quite interesting and deserves to be reported.
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Core tip: Abdominal cocoon syndrome, also known as
idiopathic sclerosing encapsulating peritonitis, is a rare
disease entity, in which the small intestine becomes
encased and mechanically obstructed by a dense, fibrotic membrane. While some patients with cocoon
syndrome remain asymptomatic, the majority experience gastrointestinal symptoms, including recurrent
attacks of acute, sub-acute or chronic gastrointestinal
obstruction, weight loss, loss of appetite, and development of a palpable abdominal mass. Herein, we
describe an elderly patient who presented with signs
of intestinal obstruction and who was diagnosed with
concurrent abdominal cocoon, right incarcerated Meckel’s diverticulum, and gastrointestinal perforation by
exploratory laparotomy.

Abstract
Sclerosing encapsulating peritonitis (SEP) is a rare disease entity, in which the small intestine becomes encased and mechanically obstructed by a dense, fibrotic
membrane. The disorder is characterized as either
primary (idiopathic) or secondary to other causes. The
idiopathic cases of SEP, which lack any identifiable etiology according to clinical, radiological and histopathological findings, are also reported under the designation
of abdominal cocoon syndrome. The most frequent
presenting symptoms of all SEP cases are nausea, vomiting, abdominal distention and inability to defecate, all
of which are associated with the underlying intestinal
obstruction. Persistent untreated SEP may advance to
intestinal perforation, representing a life-threatening
condition. However, preoperative diagnosis remains a
particular clinical challenge, and most diagnoses are
confirmed only when the typical fibrous membrane encasing the small intestine is discovered by laparotomy.
Here, we report the clinical presentation of an 87-yearold male with signs of intestinal obstruction and the ultimate diagnosis of concurrent abdominal cocoon, right
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Original sources: Akbulut S, Yagmur Y, Babur M. Coexistence
of abdominal cocoon, intestinal perforation and incarcerated
Meckel’s diverticulum in an inguinal hernia: A troublesome
condition. World J Gastrointest Surg 2014; 6(3): 51-54 Available
from: URL: http://www.wjgnet.com/1948-9366/full/v6/i3/51.
htm DOI: http://dx.doi.org/10.4240/wjgs.v6.i3.51

INTRODUCTION
Sclerosing encapsulating peritonitis (SEP) is a rare structural abnormality whereby the small intestine becomes
encased (or cocooned) by a dense fibrocollagenous
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membrane that causes intestinal obstruction[1,2]. First described in 1907 as “peritonitis chronica fibrosa incapsula”
by Owtschinnikow[1,3-7], subsequent case reports have
described the disease condition as primary (idiopathic)
or secondary, depending on the underlying etiological
causes. The idiopathic form is also reported under the
alternative descriptive name of “abdominal cocoon syndrome”[1,3,4,8,9].
The most common clinical signs and symptoms of
SEP include nausea, vomiting, abdominal distention and
inability to defecate, all of which are indicative of gastrointestinal obstruction. Rare cases of SEP manifest the
severe complication of perforation. The relatively nonspecific nature of the common symptomology makes
preoperative diagnosis a clinical challenge, and many cases are only diagnosed during laparotomy[3,6]. In this case
report, we describe an elderly patient who presented with
signs of intestinal obstruction and who was diagnosed
with concurrent abdominal cocoon, right incarcerated
Meckel’s diverticulum, and gastrointestinal perforation by
exploratory laparotomy.

Figure 1 X-ray plain abdominal imaging (posteroanterior) revealed intestinal obstruction with marked small bowel air-fluid levels.

CASE REPORT
An 87-year-old male patient presented to our emergency
department upon referral from an outside center for
management of severe abdominal pain, nausea, vomiting
and inability to defecate for 3 d. The patient’s medical
history was generally unremarkable, with hypertension
and bronchial asthma the only major afflictions. Physical
examination findings were distended abdomen, sunken
eyes, dry mucosa, and vital signs consistent with hypovolemia and sepsis (blood pressure: 100/60 mmHg; pulse: 90
beats per minute; body temperature: 38.1 ℃). In addition,
severe rebound tenderness was observed in all abdominal
quadrants, with the most severe being in the right lower
quadrant. Findings from laboratory tests were white
blood cell count of 13900/μL (neutrophils: 83.2%), hemoglobin level of 11.4 g/dL, blood urea nitrogen level
of 60 mg/dL, and creatinine level of 1.5 mg/dL. Abdominal imaging examination revealed diffuse air-fluid
levels (by X-ray; Figure 1) and free fluid in the pelvis and
right lower quadrant, as well as dilatation and edema in all
intestinal segments (by ultrasonography, United States).
Exploratory laparotomy was performed according to the
initial diagnosis of perforation, mechanical bowel obstruction due to tumor, and mesenteric vascular disease.
All intestinal segments from 60 cm distal to the Treitz
ligament to the ileocecal valve were found to be dilated
and encapsulated (Figure 2). Meckel’s diverticulum, at the
60 cm proximal to ileocecal valve, was incarcerated into
the right inguinal canal. This clinicopathologic condition
is also referred to as Littre hernia (Figure 3). Some intestinal segments at 100 cm proximal to the ileocecal valve
were conglomerated and adhered to the retroperitoneum.
In addition, a 1 cm perforation immediately proximal to
the conglomerated segment and an abscess located posterior to the conglomerated segment were detected. The
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Figure 2 Intraoperative photographs taken along the midline incision and
showing the encapsulated small bowel segments with a dense fibrous
layer.

Figure 3 Intraoperative photographs showing the Meckel’s diverticulum
incarcerated within the right inguinal canal (arrow).

intra-operative management was initiated by performing
decapsulation and adhesiolysis of all encapsulated segments, and followed by freeing of the incarcerated intestinal segments and closing of the mouth of the hernia
sac. Then, the conglomerated and perforated ileal segment was resected and the abdominal cavity was irrigated. A side-to-side ileoileal anastomosis was constructed
using an Endo-GIA stapler (Covidien, Dublin, Ireland),
and a loop ileostomy was constructed at 40 cm proximal
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to the anastomosis site. Post-operative recovery was uncomplicated and the patient was discharged to home at
12 d after the surgery. The histopathologic examination
of the excised peritoneal capsule showed proliferation
of the fibroconnective tissue with signs of a non-specific
inflammatory reaction. Diagnosis of SEP was established
based on the intraoperative view, results from histopathologic examination, and findings from other clinical and
biochemical analyses.

cal analyses [i.e., X-ray, barium studies, United States,
computed tomography (CT)]. Unfortunately, preoperative diagnosis of SEP remains a challenge and intraoperative findings and histopathological data are required for a
definitive diagnosis[9]. Malignancy (particularly colorectal
tumor) is the first differential diagnosis considered for
individuals with advanced age, unremarkable medical history, physical symptoms of intestinal obstruction, and
abdominal X-ray detection of air-fluid levels[1,2,6]. Furthermore, ulcerative perforation, septic peritonitis, and
tuberculotic peritonitis encapsulans should be considered
in the differential diagnosis.
Barium-enhanced imaging is not always possible in
patients with marked intestinal obstruction. Abdominal
US can demonstrate a dilated intestinal segment, free
fluid accumulation, and the status of the peritoneal membrane (when sufficiently thickened)[4]. Abdominal United
States examination of the current case showed free fluid
in the pelvis and right lower quadrant, as well as dilatation and edema in all intestinal segments. Nonetheless,
CT is considered the best imaging modality for diagnostic
purposes, as it can show thickened peritoneum and mesentery as well as capsulated intestinal loops[13]. The typical
CT finding for SEP is intestinal loops conglomerated
at the midline and encased by a dense mantle without
contrast uptake[5,6,13]. Since an urgent laparotomy had to
be performed on our patient to address the severe distention, we did not have the opportunity to carry out a CT
scan.
The typical finding of SEP is a bobbin-like appearance of the intestine, which results from the partial or
whole encasement of intestinal segments by the thick,
dense membrane[9]. Upon histopathological examination,
the encapsulating membrane appears as a thickened and
inflamed vascular fibrocollagenous tissue, with infiltrating
lymphocytes and plasma cells[5]. The efficacy and safety
of surgical treatment for cases that have a surgical indication and are confirmed by laparotomy remain unknown.
Review of the literature suggests that many surgeons favor a minimally invasive approach to treating SEP[6], possibly because the sclerotic membranes on intestinal surfaces (and also between segments) can be easily removed
in mild cases without marked intestinal obstruction.
However, it is almost impossible to remove the sclerotic
membrane successfully in patients with complete intestinal obstruction.
Clinical suspicion and early diagnosis of SEP are crucial to disease and treatment outcome[7]; overly aggressive
surgical intervention in SEP cases with severe adhesions
may cause multiple perforations. In summary, the basic
approach of surgical treatment should include freeing of
adhesions, total excision of the membrane, or partial intestinal resection when necessary[9]. It has been reported
that the morbidity and mortality rates are higher in patients undergoing intestinal resection[9].
Entirely by coincidence, several clinical conditions
were present simultaneously in the case presented herein.
The clinical picture of this patient was made even worse

DISCUSSION
SEP is a disease entity characterized by partial or complete encasement of small intestine by a thick fibrotic
membrane [1,5]. This fibrocollagenous membrane may
extend to encase other proximal organs as well, such as
stomach, liver and large intestine; in some forms of the
disease, this extension of the encasing membrane can
cause segregation of the intraperitoneal organs (as if they
were extraperitoneal)[8]. Although epidemiological studies
of SEP have not fully elucidated the precise etiologic profile of primary/idiopathic or secondary SEP[4], they have
revealed a trend in incidence involving young females living in temperate geographic zones. It has been speculated
that infections of the Fallopian tubes or retrograde menstruation may be related to disease onset and progression[7]. In addition, incidence of SEP is not infrequent in
patients with ambulatory peritoneal dialysis, suggesting
that this condition may represent an etiology of secondary SEP[6,10]. Other cases of SEP have been reported in
patients with abdominal tuberculosis, sarcoidosis, gastrointestinal malignancies, systemic lupus erythematosus,
familial Mediterranean fever, with fibrogenic foreign materials, undergoing beta-blocker (practolol) therapy[4,7,9-12],
fitted with ventriculoperitoneal and peritoneovenous
shunts, recipients of orthotopic liver transplantation, and
suffering from recurrent peritonitis attacks[6]. The current
patient, described herein, had no chronic disease history
and normal test results from biochemical (erythrocyte
sedimentation rate) and microbiological (blood and peritoneal fluid culture, and PPD skin test) assays. Therefore,
we considered that this case was likely primary SEP.
While some SEP patients remain asymptomatic, the
majority experience gastrointestinal symptoms, including
recurrent attacks of acute, sub-acute or chronic gastrointestinal obstruction, weight loss, loss of appetite, and a
palpable abdominal mass[1,3,6,8]. Additionally, some of the
SEP patients with severe abdominal distention also have
ascites[3]. Gastrointestinal perforation is a relatively rare
complication of SEP. To our knowledge only one case of
SEP-related perforation has been reported, and the etiology was evidenced as tuberculosis[12]. The current case
herein also had an ileal perforation, but the absence of
any clear etiologic factor (primary SEP) makes this case
unique in the literature.
SEP is suspected according to the gastrointestinal
clinical signs coupled with suggestive findings from
physical examination, biochemical testing, and radiologi-
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obstruction.

by the collective presence of intestinal perforation, a focus of interloop abscess extending to retroperitoneum,
and a Meckel’s diverticulum incarcerated into the right
inguinal canal. Fortunately, the patient experienced an
uncomplicated recovery following the surgical treatment,
at least partially due to the well-managed clinical care that
was given.
In conclusion, SEP is a rare disease entity causing
intestinal obstruction. Preoperative diagnosis is considerably difficult to make, and the majority of previously
reported cases have been diagnosed incidentally during
laparotomy[11]. Some imaging methods may help clinicians
to make the diagnosis of suspected cases. Surgery is an
important treatment modality for SEP, but the dissections
must be made carefully to free the small intestine and resect the affected tissues and to allow a complete cure[3,6].
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This paper demonstrates coexistence of abdominal cocoon, intestinal perforation and incarcerated Meckel’s diverticulum in an inguinal hernia, and considered to be well written.
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INTRODUCTION
Retroanastomotic hernias after gastroenterostomieseither antecolic or retrocolic-are extremely rare but are
associated with high mortality rates due to a delay in identification which precludes immediate surgical reduction[1].
Since Petersen[2] provided the first detailed description
of a retroanastomotic hernia known as Petersen’s hernia
in 1900, there have been few case reports or case series
in the literature referring to this entity. In this report, we
present a 77-year-old man with retroanastomotic herniation of the efferent loop segments that occurred 14 years
after a Moynihan’s gastroenterostomy.

Abstract
Retroanastomotic hernias after gastroenterostomieseither antecolic or retrocolic-are extremely rare but are
associated with high mortality rates due to delayed
identification which precludes immediate surgical reduction. In this report, we present a 77-year-old man
with retroanastomotic herniation of the efferent loop
segments that occurred 14 years after a Moynihan’s
gastroenterostomy.

CASE REPORT
A 77-year-old man presented with a sudden onset of
acute abdominal pain accompanied by nausea and vomiting. The physical examination revealed rebound tenderness with abdominal distention. Abdominal computed
tomography showed edematous bowel wall thickening in
proximal small bowel segments and dense fluid collection in the right upper quadrant which was considered
an indication of visceral organ perforation (Figure 1A).
The patient underwent a subtotal gastrectomy for duodenal ulcer 14 years ago. During explorative laparotomy,
a retroanastomotic hernia of the efferent loop segments,
passing from right to left through the orifice between the
transverse colon and the antecolic, antiperistaltic gastrojejunostomy anastomosis (Moynihan type), was found (Figure 1B-D). The herniated bowel segments were reduced
and the defect was closed with running sutures. Viability
of the ischemic bowel segments improved after application of warm pads and the abdomen was closed without
further intervention. The postoperative course was un-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Retroanastomotic hernia; Moynihan’s gastroenterostomy; Intestinal obstruction
Core tip: Retroanastomotic hernia is a rare but fatal
condition. Preoperative diagnosis by ultrasound and/or
computerized tomography is difficult and sometimes
confusing. Early surgery is the key to decreasing mortality. The use of a short afferent loop and closure of
the retroanastomotic space would decrease the incidence of these hernias.
Original sources: Karaman K, Yalkin O, Ercan M, Demir H, Al-
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Figure 1 Illustration of diagnosis and treatment of the present case. A: Abdominal computed tomography image of the retroanastomotic hernia; B: Intraoperative
image of the retroanastomotic herniation; C: Illustration of the original operation (Moynihan’s gastroenterostomy); D: Illustration of the retroanastomotic herniation of
the present case with a black arrow showing the incarcerated bowel segments of the efferent loop.

eventful and the patient was discharged on the fifth postoperative day.

to decreasing mortality. The use of a short afferent loop
and closure of the retroanastomotic space would decrease the incidence of these hernias.

DISCUSSION

COMMENTS
COMMENTS

Herniation of intestinal loops through the defect between the small bowel limbs can occur after any type
of gastrojejunostomy[3,4]. Half of all retroanastomotic
hernias occur within the first postoperative month; more
than half of the remaining during the first year, and a
small percentage even later[5]. Efferent loop hernias occur three times more than those involving the afferent
loop. For afferent loop hernias, pain is localized to the
epigastric region and is constantly sudden in onset. Vomiting is infrequent and bile is almost absent, if not at all.
On the other hand, in efferent loop hernias, abdominal
pain is more generalized and colicky, and vomiting with
bile stained material is common[1]. Preoperative diagnosis
by ultrasound and/or computed tomography is difficult
and sometimes confusing: the most frequently detected
signs are mural thickening and dilatation of the herniated
bowel loops[6].
Efferent loop hernias usually occur from right to left.
In the present case, however, the direction of the herniation was from left to right, which may be related to the
type of gastroenterostomy (Moynihan type). Another
important characteristic of the present case was the long
duration of the disease without any signs.
In conclusion, retroanastomotic hernias, though rare,
are a potentially fatal condition. Early surgery is the key

WCCR|www.wjgnet.com

Case characteristics

A 77-year-old man presented with retroanastomotic herniation of the efferent
loop segments that occurred 14 years after a Moynihan’s gastroenterostomy.

Clinical diagnosis

Retroanastomotic herniation of efferent loop segments after the antecolic gastrojejunostomy anastomosis.

Differential diagnosis

Acute abdomen due to visceral organ perforation.

Laboratory diagnosis

White blood cells: 16.400/mm3; hemoglobin: 121.0 g/L. Metabolic panel and
liver function test were within normal limits.

Imaging diagnosis

Computed tomography showed edematous bowel wall thickening in proximal
small bowel segments and dense fluid collection in the right upper quadrant
which was considered an indication of visceral organ perforation.

Treatment

Reduction of the herniated efferent loop segments and primary closure of the
hernia defect.

Related reports

There have been few case reports or case series in the literature referring to
this entity.

Term explanation

Retroanastomotic hernias after gastroenterostomies-either antecolic or retrocolic-are extremely rare but are associated with high mortality rates due to a delay
in identification which precludes immediate surgical reduction.

Experiences and lessons

Retroanastomotic hernias, though rare, are a potentially fatal condition. Early
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surgery is the key to decreasing mortality. The use of a short afferent loop and
closure of the retroanastomotic space would decrease the incidence of these
hernias.
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INTRODUCTION
Cytogenetic abnormalities are the hallmark of leukemias. Translocation (9;22) is the characteristic feature
of chronic myeloid leukemia and is also seen in variable
number of patients with acute lymphoblastic leukemia.
Monosomy 7 is seen in patients with myelodysplastic
syndrome, acute myeloid leukemia and few cases of
acute lymphoblastic leukemia. Mixed phenotypic acute
leukemia (MPAL) is commonly associated with t(9;22)
and sometimes with monosomy or deletion 7, but combined cytogenetic abnormality involving t(9;22) and
monosomy 7 has rarely been reported in MPAL. We report here two cases, one of MPAL showing monosomy
7 and t(9;22) (q34;q11.2) and the other with chronic
myeloid leukemia and additional translocation involving
chromosomes 10 and 13. Both patients achieved complete remission following imatinib based treatment.

Abstract
Cytogenetic abnormalities are the hallmark of leukemias. We report here two cases of unusual cytogenetic
abnormalities associated with Philadelphia chromosome, one with mixed phenotypic acute leukemia
showing monosomy 7 and t(9;22) (q34;q11.2) and
the other with chronic myeloid leukemia and additional
translocation involving chromosomes 10 and 13. Both
patients achieved complete remission following imatinib
based treatment.
© 2015 Baishideng Publishing Group Inc. All rights reserved.
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CASE REPORT

Core tip: Cytogenetic abnormalities are the hallmark
of leukemias. We report here two cases of unusual
cytogenetic abnormalities associated with Philadelphia
chromosome, one with mixed phenotypic acute leukemia showing monosomy 7 and t(9;22) (q34;q11.2) and
the other with chronic myeloid leukemia and additional
translocation involving chromosomes 10 and 13. Both
patients achieved complete remission following ima-
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Case 1
A 27 years old man was admitted with weakness and low
grade fever for 20 d. On examination he was found to
have pallor without lymphadenopathy or hepato-splenomegaly. Hemogram showed hemoglobin 5.8 g/dL, total
leukocyte count 62 × 109/L with 60% blasts and platelet
count 170 × 109/L. Flowcytometry revealed two distinct
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Figure 1 Karyotyping of the patient with mixed phenotype acute leukemia
showing (arrows) 45, XY, monosomy 7, t(9;22) (q34;q11.2)[18]/46,XY[2].

Figure 2 Karyotyping of the patient with chronic myeloid leukemia showing (arrows) 46 XY, t(9;22)(q34;11.2), t(10;13)(q23;q34)[20].

clusters of cells, one expressing CD34, HLD-DR, MPO,
CD117, CD13 and CD33. The other cluster of blasts
expressed cytoplasmic CD79a, CD19 and CD10. The
blasts were negative for surface and cytoplasmic CD3,
CD5, CD20 and CD16. The patient was diagnosed
as a case of MPAL (Blymphoid/myeloid). Karyotyping revealed 45,XY, monosomy7, t(9;22)(q34;q11.2)
[18]/46,XY[2] (Figure 1). RT-PCR for BCR-ABL detected genomic breakpoint at e13a2 corresponding to p210.
Patient was treated with hyper-CVAD chemotherapy
along with imatinib, which resulted in complete remission.

ments in 8%, complex in 32%, aberrant in 27% and
normal in 13% karyotypes. Three cases of CML[3,4] and
one case of T-cell/myeloid MPAL[5] associated with del
7, t(9;22)(q34;q11) have been reported. Deletion/monosomy 7 is associated with poor prognosis in AML and
t(9;22) confers a bad prognosis in ALL. Additional chromosomal abnormalities in CML may appear in about
5% of cases[6-8]. In a study by Luatti et al[9], 21 patients
(5.6%) had additional chromosomal abnormalities; the
overall cytogenetic and molecular response rates in these
patients were significantly lower. None of these patients
had translocations involving chromosome 10 and 13.
Our patient with MPAL demonstrated characteristic
bilineage leukemia and showed complete remission following hyper-CVAD plus imatinib therapy. The patient
with CML also responded to imatinib. These two cases
highlight the novel additional cytogenetic abnormalities
associated with Ph chromosome. Whether this association of Philadelphia chromosome with these additional
cytogenetic abnormalities adversely affect the prognosis
needs to be evaluated. Though some studies have shown
poor outcome with additional chromosomal abnormalities[9], our patients showed good initial response to imatinib based therapy.

Case 2
A 50 years old man presented with complaints of mild
weakness for 3 wk. His hemoglobin was 10.5 g/dL, total leukocyte count 46.7 × 109/L and platelet count 3.6
× 109/L, differential count showed neutrophils 62%,
myelocytes 10%, metamyelocytes 8%, lymphocytes
12%, monocytes 3%, eosinophils 2% and basophils 3%.
Leukocyte alkaline phosphatase was low. Karyotyping
revealed 46 XY, t(9;22)(q34;11.2), t(10;13)(q23;q34)[20]
(Figure 2). Real-time polymerase chain reaction for BCRABL was positive for p210. He was diagnosed as chronic
myeloid leukemia-chronic phase and treated with imatinib. He achieved complete hematological remission in
2 mo.

COMMENTS
COMMENTS
Case characteristics

A 27 years old man was admitted with weakness and low grade fever for 20 d.
A 50 years old man presented with complaints of mild weakness for 3 wk.

DISCUSSION
Philadelphia (Ph) chromosome results from reciprocal
translocation of chromosome 9 and 22. This translocation leads to the generation of a chimeric gene that results from the fusion of the ABL gene on chromosome
9 with the BCR gene on chromosome 22. MPAL is a
rare leukemia arising from a hematopoietic pluripotent
stem cell with a frequency of 0.5%-1%[1,2]. In a study by
Matutes et al[2], comprising 100 patients of MPAL, cytogenetics revealed t(9;22) in 20%, 11q23/MLL-rearrange-
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Clinical diagnosis

Case 1: Hemogram showed hemoglobin 5.8 g/dL, total leukocyte count 62 ×
109/L with 60% blasts and platelet count 170 × 109/L. Case 2: His hemoglobin
was 10.5 g/dL, total leukocyte count 46.7 × 109/L and platelet count 3.6 × 109/L,
differential count showed neutrophils 62%, myelocytes 10%, metamyelocytes
8%, lymphocytes 12%, monocytes 3%, eosinophils 2% and basophils 3%.

Laboratory diagnosis

Real-time polymerase chain reaction for BCR-ABL was positive for p210.

Treatment

Patient was treated with hyper-CVAD chemotherapy along with imatinib, which
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resulted in complete remission.

5

Peer review

The manuscript demonstrates good initial response to imatinib based therapy of
two rare cases of leukemia patients one with mixed phenotypic acute leukemia
bilineage (B-lymphoid/myeloid) and the second with CML bearing an additional
to t(9;22) chromosomal abnormality.
6
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Core tip: Surgical emphysema after transanal endoscopic microsurgery (TEM) can be a sign of a rectal
perforation. This report describes a patient with impressive retroperitoneal, intraperitoneal and subcutaneous
emphysema directly following TEM without a full thickness rectal wall perforation. This is a rare complication
after TEM in which conservative treatment resulted in
an uneventful recovery.
Original sources: Simkens GAAM, Nienhuijs SW, Luyer MDP,
de Hingh IHJT. Massive surgical emphysema following transanal
endoscopic microsurgery. World J Gastrointest Surg 2014; 6(8):
160-163 Available from: URL: http://www.wjgnet.com/1948-9366/
full/v6/i8/160.htm DOI: http://dx.doi.org/10.4240/wjgs.v6.i8.160

Abstract
We describe an impressive and rare case of surgical
emphysema after minimally invasive rectal surgery.
This case reports on a patient who developed massive retroperitoneal, intraperitoneal and subcutaneous
emphysema directly following a transanal endoscopic
microsurgery (TEM) procedure for a rectal intramucosal carcinoma. Free intra-abdominal air after gastrointestinal surgery can be a sign of a bowel perforation
or anastomotic leakage. This is a serious complication
often requiring immediate surgery. In our patient an
abdominal computed tomography-scan with rectal contrast showed no signs of a rectal perforation. Therefore
this emphysema was caused by the insufflation of CO2
gas in the rectum during the TEM-procedure. Conservative treatment resulted in an uneventful recovery. With
the increasing usage of TEM for rectal lesions we expect this complication to occur more often. After ruling
out a full thickness rectal wall perforation in patients
with surgical emphysema following TEM, conservative
treatment is the treatment of choice.

INTRODUCTION
Transanal endoscopic microsurgery (TEM) is a minimally invasive technique developed for the resection of rectal neoplasms. This technique was first described in the
early 1980’s and was initially exclusively intended for benign adenomas[1]. By providing good stereoscopic views
and allowing use of both hands, better exposure and
more precise excision are achievable as compared to previously used techniques for local excision. With increasing experience, TEM is now considered safe and may
also be offered for low-grade malignant rectal lesions
without signs of lymphatic or systemic dissemination
(T1-2, N0, M0)[2]. The major advantage of TEM is the
significantly lower morbidity and mortality as compared
to traditional treatment for malignant rectal lesions such
as abdominoperineal resection and low anterior resection[2]. Furthermore, functional outcome is better since
the sphincteric complex is preserved, the abdominal wall
is spared and damage to autonomous pelvic nerves is

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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Figure 1 Right-sided peri-orbital subcutaneous emphysema directly postoperative (arrow).

Figure 2 Thoracic X-ray suggesting free intraperitoneal air beneath the
left diaphragm (arrow).

absent. Postoperative complications are rare after TEM
and include postoperative bleeding (1.7%-2.7%) and
pelvic sepsis due to perforation (1%-2.7%). TEM associated mortality is low (0%-2%)[3]. In this case report, a
rare and impressive complication after TEM is described
being the occurrence of massive retroperitoneal, intraperitoneal and subcutaneous emphysema directly following a TEM-procedure.

firmed the diagnosis of a tubulovillous adenoma with the
presence of intra-mucosal carcinoma and clear resection
margins. Immediately after the procedure massive subcutaneous emphysema of the face, neck and body was
noticed (Figure 1). Given the amount of emphysema in
the face it was decided to keep the patient intubated and
ventilated and transfer to the intensive care unit. Here,
blood analysis revealed a slight leucocytosis (11.0 k/μL)
and a C-reactive protein (CRP) level of < 6 mg/L. Chest
X-ray showed subcutaneous emphysema of the thorax,
signs of “free air” beneath the left diaphragm and a small
pneumothorax of the right sinus (Figure 2). After a few
hours emphysema in the face was dissolving and the patient was awake. She was then detubated and discharged
from the intensive care unit. At this moment she did not
experience any abdominal discomfort, systemic reaction
or fever. Intravenous antibiotics (Metronidazole 500 mg,
Cefuroxime 1500 mg, both 3 times daily for 3 d) were
started empirically and the patient was kept hospitalized
with solid diet until all subcutaneous air had resolved
three days later.
One day after discharge the patient visited the emergency ward with complaints of dyspnoea. Again, no abdominal discomfort or nausea were present, the patient
had no fever and solid food was tolerated. However,
blood analysis now showed an elevated CRP-level of 160
mg/L and based on the thoracic X-ray an increase in the
amount of “free air” in the intra-abdominal space was
suspected. Given the dyspnoea, “free abdominal air” and
elevated inflammatory parameters a rectal perforation
with leakage was suspected and an abdominal CT-scan
with rectal contrast was performed. This revealed a large
amount of air in the mesorectal fascia and especially in
the retroperitoneal space and only a small amount of free
air in the abdomen (Figure 3A). This retroperitoneal air
had erroneously suggested the presence of free air in the
abdomen. No signs of leakage from the rectal wound
were found. In the lower thoracic field, pleural effusion
and signs of a pneumonia were revealed (Figure 3B).
This eventually explained for the dyspnoea and elevated
inflammatory parameters. Conservative treatment with
continuation of intravenous antibiotics was installed. In
the following days, the dyspnoea disappeared and also,

CASE REPORT
A 60-year-old woman was referred to our hospital with
changed bowel habits including frequent defecation and
soiling. Her relevant medical history includes a uterus extirpation, alcohol abuse and smoking. On a colonoscopy
several sessile polyps throughout the colon were discovered which could be removed endoscopically. Pathology
reports showed that these were all tubulovillous adenomas without signs of malignancy. However, in the rectum
also a large villous lesion measuring 5 cm in diameter
was found, located approximately 8-10 cm from the anal
verge. This lesion could not be removed endoscopically
due to its size and appearance. Biopsies showed at least
intramucosal carcinoma but additional computed tomography (CT)-scan of the abdomen, pelvic magnetic resonance imaging and rectal endo-echography did not show
signs of invasive growth, pathologic lymph nodes or
systemic metastases. The tumor was therefore staged as a
cT1N0M0 rectal intramucosal carcinoma and the patient
was referred for a TEM-procedure.
Prior to the surgical procedure antibiotic prophylaxis
was given (Cefazolin 1000 mg and Metronidazole 1500
mg both once) and the tumor was visualised on the
ventral side of the rectum using rectoscopy. The patient
was placed in prone position, the extended TEM-tube
(TEO 15 cm, Karl Storz, Germany) was inserted and a
pneumorectum was applied by insufflation of CO2 at 6
L/min with a pressure limit of 12 mmHg using a Karl
Storz insufflator. Using ultracision, the lesion was macroscopically radical removed. No rectal perforation into the
peritoneal cavity was observed and the defect in the rectal
wall was closed with a running suture. Duration of the
procedure was 115 min. Pathological examination con-
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A

B

Figure 3 Computed tomography-scan. A: Abdominal computed tomography-scan showing retroperitoneal air surrounding the left kidney (arrow); B: Pelvic computed tomography-scan with rectal contrast showing free air in the mesorectum (arrow).

the retroperitoneal air disappeared on the thoracic X-ray.
CRP and white blood count level normalised. On the
tenth day she was discharged home in a good condition.
Follow-up in our outpatient clinic did not show any abnormalities.

cases resulted in an uneventful recovery. Thus, without
clinical signs of a rectal perforation conservative treatment seems legitimate in patients with postoperative retroperitoneal and subcutaneous emphysema after a TEMprocedure.
In 2001 Kerr et al[6] described a case of a patient undergoing a TEM-procedure with intra-operative subcutaneous emphysema. Interestingly, this patient developed
life-threatening hypercapnia in the early postoperative
period. They hypothesize these complications were due
to the insufflation of CO2 gas into the rectum. They conclude that a patient with arterial hypercapnia or surgical
emphysema after TEM should be observed for a prolonged period in the recovery room with regular arterial
carbon dioxide analysis.
Postoperative complications following TEM are rare
and often mild, but life-threatening complications may
occur. In this case-report an impressive but self-limiting
complication occurred being massive subcutaneous and
retroperitoneal emphysema. With the increasing usage
of TEM for rectal lesions we expect this complication
to occur more frequent. After ruling out a full-thickness
perforation by an abdominal CT-scan with rectal contrast
a conservative treatment may be followed.
Prolonged observation in the recovery room directly
postoperative may be needed, especially in elderly patients
to prevent or treat severe hypercapnia.

DISCUSSION
Free intraperitoneal air after gastro-intestinal surgery can
be a sign of a bowel perforation or anastomotic leakage. These are serious and potentially life threatening
complications often requiring immediate surgery and the
formation of a (temporarily) diverting colostomy. Therefore, the possibility of a full-thickness defect of the rectal
wall with communication to the peritoneal cavity should
always be considered in patients with postoperative subcutaneous surgical emphysema and the suggestion of
“free air” in the abdomen after a TEM-procedure. Close
observation of body temperature, abdominal symptoms
and blood infection parameters are helpful as well as an
abdominal CT-scan with rectal contrast.
In the current case report subcutaneous emphysema
and the suggestion of “free air” in the abdomen were
suggestive of a persisting rectal wall perforation to the
peritoneal cavity. However, no such defect in the rectal
wall above the peritoneal fold was present and instead
these features were most probably caused by insufflation of CO2 gas during the TEM-procedure. During
this procedure, CO2 is insufflated under pressure into
the rectum to create a pneumorectum. A full-thickness
defect in the rectal wall is created on purpose during this
procedure. Usually the mesorectal fat will seal the defect
and prevent the CO2 from entering the body but in this
case CO2 “escaped” through the loose connective tissue
into the retroperitoneal cavity and eventually subcutaneously. Subsequently, due to the elevated pressure in the
retroperitoneal cavity and a decreased integrity of the retroperitoneal barrier CO2 gas was able to diffuse into the
intraperitoneal cavity, as was also the case in our patient.
Surgical emphysema after a TEM-procedure has
been previously described in 2 case reports describing 3
patients. Also in these patients no rectal perforation was
present[4,5]. As in our case, conservative treatment in these

WCCR|www.wjgnet.com

COMMENTS
COMMENTS
Case characteristics

A 60-year-old woman with retroperitoneal, intraperitoneal and subcutaneous
emphysema directly following a transanal endoscopic microsurgery (TEM)procedure.

Clinical diagnosis

Subcutaneous emphysema of the head, neck and body without systemic or
abdominal symptoms.

Differential diagnosis

Rectal perforation or diffusion of gas during the procedure without a full thickness rectal wall defect.

Laboratory diagnosis

White blood count: 11.0 k/μL; C-reactive protein-level: < 6 mg/L.

Imaging diagnosis

Abdominal computed tomography-scan with rectal contrast showed a large
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amount of air in the mesorectal fascia and especially in the retroperitoneal
space and only a small amount of free air in the abdomen. No signs of leakage
from the rectal wound were found.

2

Pathological diagnosis

cT1N0M0 rectal intramucosal carcinoma.

Treatment

3

Conservative treatment with intravenous antibiotics.

Related reports

Two reports previously described similar cases, with uneventful recovery after
conservative treatment.

4

Experiences and lessons

Free intra-abdominal air after TEM can occur without a full thickness rectal wall
perforation and may be treated conservative.

Peer review

5

Transanal endoscopic microsurgery is a minimally invasive technique developed for the resection of rectal neoplasms. This paper is very interesting case
report of something observed not so rarely, even though not so evident.

6
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CFTR gene. We predict an in-frame deletion remov-

ing 373 amino acids based on our sequencing results.
Determining CFTR gene mutations in patients and their
family members would be helpful to prevent the occurrence of new cases, especially in populations in which
consanguinity is common.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cystic fibrosis; Transmembrane conductance regulatory gene; Homozygous deletion
Core tip: Genetic analysis of the transmembrane conductance regulatory (CFTR ) gene is helpful to characterize patients with cystic fibrosis, but sequencing and
multiplex ligation-dependent probe amplification-based
testing are only done to diagnose rare or unknown
variants. Here we report a 16-year-old boy, the son of
consanguineous healthy parents, who lacked both the
normal and mutant forms of the ∆F508 alleles in initial
molecular tests. Further analysis disclosed a rare large
homozygous CFTR gene deletion in this patient.
Original sources: Farjadian S, Moghtaderi M, Zuntini R, Ferrari
S. Rare large homozygous CFTR gene deletion in an Iranian patient with cystic fibrosis. World J Clin Cases 2014; 2(8): 395-397
Available from: URL: http://www.wjgnet.com/2307-8960/full/
v2/i8/395.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i8.395

Abstract
Cystic fibrosis, a common autosomal recessive genetic
disorder among Caucasians, is caused by defects in the
transmembrane conductance regulatory (CFTR ) gene.
The analysis of CFTR gene mutations is useful to better characterize the disease, and for preconceptional
screening, prenatal and preimplantation genetic diagnosis. Here we report the results of a genetic analysis
in a 16-year-old boy from southwestern Iran diagnosed
as having cystic fibrosis in infancy based on gastrointestinal and pulmonary manifestations, with positive sweat chloride tests. He lacked both normal and
mutant forms of the fragment corresponding to the ∆
F508 allele in initial genetic studies. Multiplex ligationdependent probe amplification-based testing revealed

WCCR|www.wjgnet.com

INTRODUCTION
Cystic fibrosis (CF), a common autosomal recessive genetic disorder among Caucasians, is caused by defects
in the transmembrane conductance regulatory (CFTR)
gene. This gene spans more than 250 kb on chromosome
7q31.2 and comprises 27 exons encoding a 170 kDa chloride channel expressed exclusively in secretory epithelial
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productive cough and dyspnea was diagnosed as having
CF in infancy based on typical findings of gastrointestinal and pulmonary manifestations with a positive sweat
chloride test. He was the sixth child of healthy consanguineous parents and had two healthy older sisters and
one healthy brother. The results of sweat chloride tests
were normal for the parents and siblings, and none of
them reported any symptoms or problems related with
CF. Two of the patient’s older brothers had died at the
age of 6 mo; their medical history was unremarkable.
This patient had been hospitalized several times during infancy due to severe dehydration. He suffered from
numerous recurrent pulmonary infections and greasy
stools, which required frequent visits to his physician.
Physical examination showed scattered bilateral coarse
crackles, increased anteroposterior diameter of chest and
digital clubbing.
At his most recent visit his bone age was estimated
at about 12-year-old based on left-hand X-ray, and he
also had symptoms compatible with delayed sexual
maturation and delayed puberty. Laboratory parameters
including blood cell count, fasting blood glucose, blood
urea nitrogen, serum creatinine, calcium, phosphorus,
erythrocyte sedimentation rate, C-reactive protein levels
and liver function tests were normal at this visit, but his
sweat chloride test results were higher than normal (>
100 mEq/L). Chest X-ray revealed bilateral infiltration
and bronchiectasis in both lung fields. Abdominal and
pelvic ultrasound examination disclosed no abnormal
findings. Because of his abnormal heart sounds, echocardiography was performed which showed mild pulmonary
artery hypertension. The patient was advised to continue
treatment with antibiotics, chest physiotherapy, pancreatic
enzyme replacement and vitamin supplementation.
An initial genetic study was done with the Elucigene
CF29 v.2 kit (Tepnel, Oxfordshire, United Kingdom).
Our patient lacked of both the normal and mutant forms
of the fragment corresponding to the ∆F508 allele,
whereas all his first-degree relatives carried the normal
allele. This test was repeated three times with new blood
samples, and the results were consistent across tests. Genetic analysis was then performed with the Elucigene CFEU2 v.1 kit (Gen-Probe Life Science Ltd., Manchester,
United Kingdom), which is designed to identify 50 mutations. This kit is also able to identify the number of TG
repeats associated to the polythymidine tract at the junction of intron 8 and exon 9, which affects the splicing
efficiency of exon 9 and influences the gene transcription
rate. This analysis showed the absence of PCR amplification products for all fragments mapping to exons
4-10, suggesting that he was homozygous for a deletion
spanning exons 4 to 10 of the CFTR gene (CFTR del
4-10), as a result of first-degree consanguinity between
his parents. This homozygous deletion was confirmed
by MLPA and was detected in the heterozygous state in
both parents (Figure 1), in one of the sisters and in his
brother. The 40-kb del 4-10 CF mutation was previously
reported in compound heterozygous patterns in two patients with CF: an 8-year-old French girl with the ΔF508/

Allele 1: del4-10
Allele 2: 7T-11TG
Allele 3: 7T-12TG

12

13

23

13

12

11

Figure 1 Pedigree of a family of a 16-year-old boy with cystic fibrosis,
showing the three transmembrane conductance regulatory alleles transmitted to the sibs. Allele 1 carries the deletion of exons 4 to 10; alleles 2 and 3
are distinguishable by the different numbers of TG associated to the polypyrimidine tract in intron 8.

cells[1]. To date, more than 1969 sequence variations have
been identified in the CFTR gene, including mutations
that are involved in disease expression and polymorphisms which have no effect on the phenotype[2]. The
rate of CFTR gene mutations varies greatly among different populations. Although the prevalence of CF in
Iran is not known, current data suggest that the disease is
not rare in this country. The most common mutation is
ΔF508 with a frequency of 16% to 24% in different parts
of Iran; these rates are much lower than in European
countries[3].
The clinical presentations of CF varies widely from
atypical mild disease to the classical form characterized by
multiorgan involvement. The highly variable presentation
depends on specific mutations, gene penetrance, the presence of genetic modifiers and environmental factors[4].
The diagnosis of classical CF is straightforward and based
on specific clinical features, family history and positive
sweat chloride tests, whereas the diagnosis of nonclassical
CF is often delayed because of its unusual presentation or
the late onset of symptoms. Delays in the diagnosis usually lead to progressive disease and even irreversible multiorgan damage[5]. The analysis of CFTR gene mutations
is useful to better characterize the disease, especially when
the results of sweat chloride tests are uncertain or variable. DNA-based testing is also useful for preconceptional
screening, prenatal diagnosis for couples with a family
history of CF, and preimplantation genetic diagnosis for
couples with known CFTR genetic mutations who hope
to have a healthy child by in vitro fertilization[5,6]. These
tests are usually performed with a panel of known CFTR
mutations for the ethnic group of interest. Sequencing
the CFTR gene and multiplex ligation-dependent probe
amplification (MLPA)-based testing are only done to diagnose rare or unknown variants[4].

CASE REPORT
A 16-year-old boy from Southwestern Iran with chronic
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CF 40-kb del 4-10 genotype combination[7] and a 19-yearold Caucasian female with the c.1220del20/CF 40-kb del
4-10 genotype combination[8]. In contrast to the latter
patient with a frameshift mutation in the CFTR gene because of a 40-kb deletion, in our patient we predict an inframe deletion removing 373 amino acids based on our
sequencing results.
In conclusion, although there is no evidence to prove
the relationship between CFTR gene mutations and disease severity or response to therapy, determining CFTR
gene mutations in patients and their family members
would be helpful to prevent the occurrence of new cases,
especially in populations in which consanguinity is common.

Related reports
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The manuscript reports a patient with homozygous exon 4-10 CFTR gene deletion
mutation. Overall, this manuscript is well written and suitable as a case-report.
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Case characteristics

A 16-year-old boy with chronic productive cough and dyspnea was diagnosed
as having cystic fibrosis (CF) in infancy based on gastrointestinal and pulmonary manifestations with a positive sweat chloride test.

5

Hospitalization during infancy due to severe dehydration and recurrent pulmonary infections and greasy stools.

6

Clinical diagnosis

Differential diagnosis

Celiac disease, primary immunodeficiency disorders.

Laboratory diagnosis

Positive sweat chloride test and lack of both normal and mutant forms of the
fragment corresponding to the ∆F508 allele in molecular analysis.

7

Left-hand X-ray: bone age about 12-year-old based on. Chest X-ray: bilateral
infiltration and bronchiectasis in both lung fields. Echocardiography: mild pulmonary artery hypertension.

8

Imaging diagnosis

Treatment

Antibiotics therapy, chest physiotherapy, pancreatic enzyme replacement and
vitamin supplementation.
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Abstract

INTRODUCTION

with doctors, and showed obvious arteriovenous fistula of the right liver. The hepatic artery was selected
and embolized by spring orbs. The active bleeding was
stopped after embolization of the hepatic artery.

Hemobilia accounts for approximately 3% of all major
percutaneous liver biopsy complications, and rarely
results from arterioportal fistula. We report a patient
who suffered from four complications over 11 d after
ultrasound-guided percutaneous liver biopsy: hemobilia, acute pancreatitis, acute cholecystitis, and multiple stomach ulcers. Digital subtraction angiography
was done after consultation with doctors, and showed
obvious arteriovenous fistula of the right liver. The
hepatic artery was selected and embolized by spring
orbs. The active bleeding was stopped after embolization of the hepatic artery. The patient was discharged
home on day 12 after embolization and remained
well.

Percutaneous ultrasound-guided liver biopsy is a common
practice in the differential diagnosis and treatment of
chronic liver disease. The rates of major complications
and mortality are 2%-4% and 0.01%-0.33%, respectively.
Arterioportal fistula as a complication of percutaneous
liver biopsy is infrequently seen and normally asymptomatic. Hemobilia accounts for approximately 3% of overall
major percutaneous liver biopsy complications, and rarely
results from arterioportal fistula. We report a patient
who suffered from four complications over 11 d after
ultrasound-guided percutaneous liver biopsy: hemobilia,
acute pancreatitis, acute cholecystitis, and multiple stomach ulcers.

© 2015 Baishideng Publishing Group Inc. All rights reserved.

CASE REPORT

Key words: Hemobilia; Acute pancreatitis; Acute cholecystitis; Stomach ulcers; Ultrasound-guided liver biopsy

A 57-year-old woman underwent ultrasound-guided liver
biopsy because of abnormal liver function for 4 years.
She experienced acute epigastric pain and melena without
hematemesis 7 d after the procedure. Type-B ultrasound
showed cholecystitis, cholangitis, and siltation of biliary
mud in the gallbladder. Enhanced computed tomography showed cholangitis, cholecystolithiasis, high-density
reflection in the common bile duct, and mild cholangiec-

Core tip: We report a patient who suffered from four
complications over 11 d after ultrasound-guided percutaneous liver biopsy: hemobilia, acute pancreatitis,
acute cholecystitis, and multiple stomach ulcers. Digital
subtraction angiography was done after consultation
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A

Figure 1 Magnetic resonance cholangiopancreatography.
A: Magnetic resonance cholangiopancreatography (MRCP)
revealed pancreatitis, cholecystolithiasis, cholecystitis, and
cholangiectasis and abnormal signals that were considered to
indicate muddy stone or hematocele in the common bile duct
and hepatic duct; B: After treatment, MRCP showed there was
little exudation in the gallbladder fossa, and bile ducts in the
left liver were thickened.

B

A

B

Figure 2 Gastroscopy. A: Gastroscopy showed multiple gastric ulcers; B: After treatment, gastroscopy revealed chronic superficial gastritis, and no gastric ulcers.

tasis. After antibiotics, proton pump inhibitors and analgesics, the patient had no obvious improvement and had
severe abdominal pain, hematemesis, and bloody stools.
After fasting, gastrointestinal decompression and fluid
replacement, the patient was hospitalized. In the following days, she developed worsening right epigastric pain
and 1500 mL red bloody stools. Her hemoglobin level
decreased from 134 to 73 g/L (normal range: 113-151
g/L). Serum amylase was 614 U/L (normal range: 22-80
U/L), and total bilirubin was 65 mg/dL (normal range:
0.1-1.2 mg/dL). Ultrasound examination demonstrated
enlargement of the gallbladder and the possibility of
empyema. There was a low echo-level mass (hematocele)
in the common bile duct, and distension of the pancreatic duct. Magnetic resonance cholangiopancreatography
(MRCP) revealed pancreatitis, cholecystolithiasis, cholecystitis, cholangiectasis, and abnormal signals indicating
muddy stone or hematocele in the common bile duct and
hepatic duct (Figure 1). The gastroscope showed multiple
gastric ulcers and bleeding duodenal papilla (Figure 2).
The epigastric pain was decreased after percutaneous
ultrasound, which was guided by the tube drainage of
the tumescent gallbladder. About 100-250 mL of red bile
was drained within 1 d. Her hemoglobin level decreased
to 52 g/L after 4 d in hospital. She received 4 U packed
red blood cells. Digital subtraction angiography (DSA)
was performed, which showed obvious arteriovenous
fistula of the right liver. The hepatic artery was selected
and embolized by spring orbs. The active bleeding was
stopped after embolization of the hepatic artery. The pa-
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tient was discharged home on day 12 after embolization
and remained well. After 2 mo, her hemoglobin level increased to 140 g/L. Serum amylase was 68 U/L, and total
bilirubin was 0.75 mg/dL. MRCP showed little exudation
in the gallbladder fossa and the bile ducts in the left liver
were thickened. Gastroscopy revealed chronic superficial
gastritis (Figure 3).

DISCUSSION
Hemobilia is often considered to occur in liver injury
and after calculus removal from the bile duct. With the
application of traumatic examination of the liver and
endoscopic technology, the traumatic intrahepatic biliary bleeding that is induced by iatrogenic trauma such as
percutaneous transhepatic cholangial drainage has gradually increased[1]. Traumatic intrahepatic biliary bleeding
may not occur during the procedure, but possibly a few
days later. One needs to be extra vigilant in the clinic.
Due to the close relationship of the intrahepatic bile duct
and hepatic artery and portal vein, a puncture needle
can easily injury all of these structures to form arteriovenous fistula, arterial bile duct fistula, and venous bile
duct fistula. Venous bile duct fistula bleeding can often
stop spontaneously because of the low venous pressure.
When patients have biliary obstruction and infection, the
hepatic arterial blood flow increases, and hyperplasia and
distention of the arterial peribiliary vascular plexus and
the branch of the hepatic artery in periportal areas can
lead to bile duct fistula hemorrhage. This is the patholog-
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A

Figure 3 Digital subtraction angiography. A: Digital subtraction angiography showed obvious arteriovenous fistula of the
right liver; B: There was no obvious arteriovenous fistula of the
right liver after the hepatic artery was selected and embolized
by spring orbs.

B

ical basis of biliary bleeding. Blood clots formed in the
bile duct can cause obstructive jaundice, leading to acute
cholangitis and acute pancreatitis[2,3]. The present case
had a tumescent gallbladder because of a hematocele.
A blood clot in the biliary tract could have caused the
increased pressure. That could have provoked acute pancreatitis and increasing hemodiastase. Pancreatitis caused
by hemobilia and increased pressure can be improved by
reducing the biliary tract pressure. Patients with hemobilia
and increased pressure in the biliary tract should undergo
puncture gallbladder to reduce pressure. This could strive
the time of treatment. Reducing the biliary tract pressure
can prevent pancreatitis.
In the present case, traumatic arteriovenous fistula of
the liver was detected by DSA. Lim et al[4] have reported
that percutaneous liver biopsy can lead to liver arteriovenous fistula. Lee et al[5] reported that arteriovenous
fistula formed in 38% (8/21) of cases after liver biopsy.
Arteriovenous fistula bleeding in the liver often results
from intrahepatic hematoma and portal hypertension.
Although DSA did not directly show arteriobiliary fistula, and the contrast agent was not obviously leaking
into the bile, traumatic arteriovenous fistula guided us to
find the possible bleeding artery. In our case, selective
arterial embolization was performed and gastrointestinal
bleeding stopped. Usually, the best opportunity for DSA
is acute sustained bleeding with at a rate > 0.5 mL/min.
Tillotson et al[6] have suggested that patients with unexplained gastrointestinal bleeding should receive immediate access to DSA and interventional treatment. Interventional treatment includes arterial embolization and
drug infusion. Embolic materials often used are gelatin
sponge, autoallergy-sludged blood, spring orb and polyvinyl alcohol particles. Hypophysin is also commonly
used. Several studies have suggested that superselective
embolization is a safer and more effective treatment for
active bleeding, but it is not a substitute for emergency
surgery[7,8]. In patients with hematemesis and/or melena,
right upper quadrant pain, and iatrogenic jaundice occurring after invasive surgery of the liver, care is needed to
guard against the presence of tardive hemobilia. It is important to request the correlated case history. It is necessary to perform DSA and give interventional treatment
when the treatment of gastrointestinal tract hemorrhage
is ineffective.

WCCR|www.wjgnet.com

COMMENTS
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Case characteristics

The patient experienced acute epigastric pain and red bloody stools after
ultrasound-guided liver biopsy.

Clinical diagnosis

We report a rare case of a 57-year-old woman who suffered from four complications over 11 d after ultrasound-guided percutaneous liver biopsy: hemobilia,
acute pancreatitis, acute cholecystitis, and multiple stomach ulcers.

Differential diagnosis

Acute epigastric pain and red bloody stools hinted at differential diagnosis between hemobilia and bleeding peptic ulcer.

Laboratory diagnosis

Serological testing revealed anemia, hyperamylasemia and hyperbilirubinemia.

Imaging diagnosis

Magnetic resonance cholangiopancreatography (MRCP) revealed pancreatitis,
cholecystolithiasis, cholecystitis, cholangiectasis, and digital subtraction angiography (DSA) showed obvious arteriovenous fistula of the right liver.

Treatment

The hepatic artery was selected and embolized by spring orbs.

Term explanation

MRCP is an evolving technique for noninvasive imaging of diseases of the biliary tree and pancreatic duct. DSA is a widely used fluoroscopy technique for
vascular imaging, which produces a sequence of projection X-ray images of
blood vessels that is used in diagnosis and treatment.

Experiences and lessons

The author reports a rare case of a patient who suffered from four complications
over 11 d after ultrasound-guided percutaneous liver biopsy. This rare clinical
condition has seldom been reported in the literature.

Peer review

In this manuscript, the author reported an interesting case of a patient who suffered from four complications over 11 d after ultrasound-guided percutaneous
liver biopsy. This case is rare and seldom reported in the literature.
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Novel therapy for non-cirrhotic hyperammonemia due to a
spontaneous splenorenal shunt
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The case represents the first report of a successful closure of splenorenal shunt via percutaneous embolization of the splenic vein with an amplatzer plug using a
common femoral vein approach.
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Core tip: This is the first reported case of non-portal
hypertension associated hepatic encephalopathy related to a large splenorenal shunt that was successfully
closed percutaneously with an Amplatzer plug applied
to the splenic vein.
Original sources: Rogal SS, Hu A, Bandi R, Shaikh O. Novel
therapy for non-cirrhotic hyperammonemia due to a spontaneous
splenorenal shunt. World J Gastroenterol 2014; 20(25): 8288-8291
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Abstract
Spontaneous splenorenal shunts in the absence of
cirrhosis have rarely been reported as a cause hyperammonemia with encephalopathy. Several closure
techniques of such lesions have been described. Here
we report a case of a patient with no history of liver
disease who developed significant confusion. After an
extensive workup, he was found to have hyperammonemia and encephalopathy due to formation of a
spontaneous splenorenal shunt. There was no evidence
of cirrhosis on biopsy or imaging and no portal hypertension when directly measured. The shunt was 18 mm
and too large for embolization so the segment of the
splenic vein between the portal vein and the shunt was
occluded using an Amplatzer plug. Thus, the superior
mesenteric flow was directed entirely to the liver. After
interventional radiology closure of the shunt using this
technique there was complete resolution of symptoms.

WCCR|www.wjgnet.com

INTRODUCTION
Splenorenal shunts are a rare cause of hyperammonemia and encephalopathy in the absence of cirrhosis[1].
This vascular phenomenon has mostly been reported in
patients with cirrhosis and is thought to be due to elevations in levels of angiogenic factors[2]. Most reported
cases of splenorenal shunts have been treated with either
surgery or, rarely, percutaneous transhepatic embolization[1,3]. This case represents the first report of the successful closure of a spleno-renal shunt via percutaneous
embolization of the splenic vein with an Amplatzer plug.

CASE REPORT
A 58-year-old man with a history of gastric bypass sur-
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Figure 1 Angiographic images of the splenorenal shunt before (panel A) and after (panel B) intervention.

gery presented to the Veterans Affairs Medical Center
with 4 mo of confusion. The confusion was described as
episodic, worst in the mornings, and lasting up to 24-48 h.
The episodes were severe and associated with violent behavior, resulting in the loss of his job. His initial workup
at another hospital was significant only for hyperammonemia, so he was prescribed lactulose and rifaximin. He
reported 4 bowel movements per day on this regimen,
but despite adherence he continued to have episodes of
confusion with 5 hospitalizations in 3 mo.
His past medical history was notable for obesity for
which he underwent Roux-en-Y gastric bypass in 2006
with weight decrease from 356 to 180 pounds. He had
been recently diagnosed with schizoaffective disorder and
panic disorder due to his episodes of confusion. He also
had diet-controlled diabetes, and hypothyroidism. He
had undergone a cholecystectomy, panniculectomy, and
mastopexy. He took no over-the-counter medications or
herbal medications and had no known drug allergies. He
lived with his wife and had 4 children. He had no history
of alcohol, tobacco, or drug use. He had no history of
travel, tattoos, or prior transfusions. His family history
was notable for a mother with obesity and diabetes but
no hepatic, gastrointestinal, or psychiatric illnesses.
On physical exam he was afebrile with a heart rate of
80 beats per minute, blood pressure of 110/75 mmHg,
respiratory rate of 16 breaths per minute, and oxygen
saturation of 100% on room air. He weighed 180 pounds
and stood 5 foot 11 inches tall, giving him a body mass
index of 25. His exam was notable for a calm demeanor,
normal cardiopulmonary exam, and abdomen without
hepatosplenomegaly, tenderness, distention, caput medusae, or dullness at the flanks. He had no peripheral edema. He was alert and oriented to person, place, date, and
situation and had no asterixis. His skin exam was without
spider angiomata or palmar erythema.
His laboratory values were notable for a glucose 71
mg/dL, WBC 6.2 × 109/L, hemoglobin 13.6 mg/dL,
platelets 101 × 109/L, AST 33 IU/L, ALT 23 IU/L, Alkaline phosphatase 32 IU/L, total bilirubin 0.8 mg/dL
(direct 0.2 mg/dL), GGT 11 IU/L, albumin 3.8 mg/dL,
thyroid stimulating hormone 2.3 uIU/L, and INR 1.0.
His venous ammonia was notably typically between 50
and 150 μmol/L but reached a maximum of 306 μmol/L.
WCCR|www.wjgnet.com

His symptom severity correlated with his ammonia level,
and typically he was symptomatic with an ammonia level
above 80. Amino acid testing yielded low threonine, glutamic acid, alanine, valine, isoleucine, leucine, and lysine,
but a high level of glutamine.
His brain MRI did not demonstrate any intracranial
abnormalities. An EEG during one episode demonstrated diffuse generalized slowing suggestive of minimal
encephalopathy. A liver biopsy demonstrated no abnormalities. CT of his abdomen demonstrated a normal
appearing liver and a large splenorenal shunt adjacent to
clips from the prior abdominal surgery. There was no
radiographic evidence of portal hypertension. An upper
endoscopy revealed no gastric or esophageal varices and
no portal hypertensive gastropathy.
The decision was made to attempt percutaneous
closure of the splenorenal shunt. Ultrasound guided access into the right common femoral vein was obtained.
The left renal vein was selectively catheterized. Then,
access via the splenorenal shunt into the portal vein was
obtained. Pressure in the portal vein was measured as 5
mmHg and the right atrial pressure was 4 mmHg. Portal
venography demonstrated patent superior mesenteric
(SMV) and portal veins (Figure 1). The majority of the
SMV flow was diverted through the splenorenal shunt
into the renal vein (systemic circulation) causing hyperammonemia. A 7 French sheath was advanced through
the shunt. A 20 mm Amplatzer plug was deployed in
the splenic vein segment between the main portal vein
and splenorenal shunt (Figures 1 and 2). Subsequent
angiograms demonstrated that the entire SMV flow was
directed towards the liver and the entire splenic vein flow
was directed via the splenorenal shunt into the left renal
vein. After this procedure he had complete resolution of
his symptoms. His ammonia level at follow-up 2 mo later
was 19.

DISCUSSION
This is a case of a 58 year old non-cirrhotic man who
developed severe confusion and hyperammonemia in
the setting of a spontaneous splenorenal shunt. This
was successfully treated with using percutaneous closure
with an Amplatzer plug via femoral approach in a non1682
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Figure 2 Schematic of the vascular anatomy. SMV: Superior mesenteric.

mia is carnitine deficiency[5].
Only a few cases of splenorenal shunts have been reported in the absence of chronic liver disease[2,6]. One group in
Japan did a nation-wide search for non-cirrhotic portalsystemic encephalopathy[1]. They found 47 cases, and five
types of portosystemic shunts were identified in patients
with no history of liver disease: intrahepatic, intra- to
extra-hepatic, extrahepatic, extrahepatic with idiopathic
portal hypertension, and congenitally absent portal vein.
In this case series, 23 patients (49%) developed extrahepatic shunts such as the splenorenal shunt described here.
These shunts were either clinically silent or presented
insidiously as psychiatric disease, as in the case of our
patient. Precipitants of encephalopathic episodes were
described as similar to traditional hepatic encephalopathy
and an increased incidence with age was attributed to increased ammonia sensitivity and decreased liver function
associated with aging.
Treatment of splenorenal shunts has included a variety of modalities including closure with a metal coil,
surgical ligation, balloon occluded retrograde transvenous
obliteration, and shunt-preserving disconnection of the
portal and systemic circulation[1]. Another study in 1997
by Sakurbayashi assessed 7 patients with cirrhosis and
encephalopathy attributed to spontaneous splenorenal
shunts and found coiling to be successful in treating the
shunts when technically possible (i.e., not limited by high
portal pressures)[3]. They found that a percutaneous transhepatic embolization was effective in 3 of 4 patients and
a transrenal in 1 of 3 patients. To our knowledge, percutaneous embolization of the splenic vein with an Amplatzer plug through a transrenal approach in this setting
has never been reported. This percutaneous retrograde
technique described here thus represents another option for the treatment of splenorenal shunts. Advantages
include a minimally invasive approach with minimal po-

cirrhotic patient. This case is novel in that it presents a
novel therapy for a debilitating problem.
The pressure gradient between the right atrium and
portal vein was minimal indicating that portal hypertension was not a factor in this case. This was also confirmed
by the non-cirrhotic liver biopsy and lack of evidence of
portal hypertension on imaging, endoscopy, or physical
exam. The large size of the splenorenal shunt (18 mm)
would require a large (e.g., 26 mm) closure device which
is not commercially available. This type of device would
carry a high risk of embolization into the pulmonary circulation if a smaller size was used. The segment of splenic vein between the portal vein and the shunt was only 12
mm. This segment was thus easier and safer to occlude.
Occlusion with a 20 mm plug allowed SMV flow to be directed entirely towards the liver. The splenic vein flow was
directed into systemic circulation via a more distal splenorenal shunt but this was not clinically significant.
One interesting aspect of this case is the close proximity of the splenorenal shunt to the site of gastric bypass clips. The gastric bypass surgery was standard and
there were no vascular complications. The splenorenal
shunt was located in a common site and there is no reason to believe there was a mechanical cause (e.g., inadvertent clamp injury) to cause the formation of the shunt.
However, gastric bypass has been rarely associated with
subsequent development of hyperammonemic encephalopathy. A 2008 case series found several women with no
history of liver disease who presented with mental status
changes 0.3-28 years after Roux-en-Y gastric bypass[4]. All
patients died despite agressive treatment and the authors
hypothesized that hyperinsulinemia and zinc deficiency
post-bypass decreased expression and function of ornithine transcarbamoylase (OTC), unmasking partial previously clinically silent X-linked OTC deficiencies. Another
published link between gastric bypass and hyperammone-

WCCR|www.wjgnet.com

1683

February 8, 2015|Second Edition|

Rogal SS et al . Splenorenal shunt

Related reports

tential complications. Successful percutaneous closure of
splenorenal shunts using Amplatzer plugs in the splenic
vein can be considered a possible alternative to riskier
embolization procedures in patients with large shunts and
non-cirrhotic livers. Splenorenal shunts are a rare cause
of debilitating encephalopathy due to hyperammonemia.
This case presents a novel, minimally invasive treatment
option for a confusing cause of confusion.

A manuscript by Watanabe et al reviews a nation-wide experience with evaluation and treatment of portosystemic shunts in non-cirrhotic patients.

Term explanation

An Amplatzer plug is a permanent occluding, self-expanding, flexible metallic
device built with nitinol braids that is an alternative to coils or balloon occlusion.

Experiences and lessons

The case represents the first report of a successful closure of spleno-renal
shunt via percutaneous embolization of the splenic vein with an Amplatzer plug
using a common femoral vein approach.

Peer review
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Imaging diagnosis
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scan.
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Pathological diagnosis
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Treatment
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ARM INJURIES

Neurovascular complications due to the Hippocrates
method for reducing anterior shoulder dislocations
Markus Regauer, Hans Polzer, Wolf Mutschler
ated scientifically and proofed to be safe, we strongly
caution against the use of the Hippocrates method as a
first line technique for reducing anterior shoulder dislocations, especially in elder patients with fragile vessels
or under anticoagulant therapy, and recommend the
scapular manipulation technique or the Milch technique,
for example, as a first choice.
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Key words: Anterior shoulder dislocation; Reduction
technique; Hippocrates method; Complications; Brachial plexus paresis; Brachial vein injury; Scapular manipulation technique
Core tip: By using the Hippocrates method for reducing
an anterior shoulder dislocation with the patient under
general anaesthesia, the brachial vein was injured and
an increasing hematoma subsequently caused brachial
plexus paresis. The hazardousness of the Hippocrates
method can be explained by traction on the outstretched
arm with force of the operator′s body weight, direct
trauma to the axillary region by the physician′s heel,
and the topographic relations of neurovascular structures and the dislocated humeral head. Therefore we
strongly caution against the use of the Hippocrates
method as a first choice.

Abstract
In spite of the fact that the Hippocrates method hardly
has been evaluated in a scientific manner and numerous associated iatrogenic complications have been
reported, this method remains to be one of the most
common techniques for reducing anterior shoulder dislocations. We report the case of a 69-year-old farmer
under coumarin anticoagulant therapy who sustained
acute first time anterior dislocation of his dominant
right shoulder. By using the Hippocrates method with
the patient under general anaesthesia, the brachial
vein was injured and an increasing hematoma subsequently caused brachial plexus paresis by pressure.
After surgery for decompression and vascular suturing,
symptoms declined rapidly, but brachial plexus paresis
still was not fully reversible after 3 mo of follow-up.
The hazardousness of using the Hippocrates method
can be explained by traction on the outstretched arm
with force of the operator’s body weight, direct trauma
to the axillary region by the physician’s heel, and the
topographic relations of neurovascular structures and
the dislocated humeral head. As there is a variety of alternative reduction techniques which have been evalu-
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INTRODUCTION
Shoulder dislocations account for about 50% of all major
joint dislocations presenting to emergency departments,
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dominant right shoulder. Due to cardiac arrhythmia he
has been under coumarin anticoagulant therapy since
15 years. On admission at a foreign clinic in a rural area
more than six hours after the occupational accident the
neurovascular status of the right arm was documented
as regular. The right shoulder region revealed the typical clinical signs of an anterior shoulder dislocation, but
there were absolutely no signs of soft tissue swelling or
hematoma. Radiological evaluation of the right shoulder
(true anteroposterior and outlet views) confirmed a subcoracoidal anterior shoulder dislocation with a classical
Hill-Sachs lesion. Closed reduction was performed subsequently under general anaesthesia using the Hippocrates
method. Post-reduction X-rays showed successful relocation of the right shoulder and the already known HillSachs lesion, but additional fractures could be excluded.
Twelve hours after reduction the patient complained
about an increasing swelling in the right axillary region
combined with paresthesia of the whole right hand.
Clinical examination revealed a right drop hand, and active flexion of the right elbow was not possible anymore.
Coumarin medication had already been stopped at admission, but the current international normalised ratio value
was still 3.1. Open magnetic resonance imaging (MRI)
examination showed ruptures of the rotator cuff and of
the short tendon of the biceps muscle as well as a massive retropectoral hematoma (5.0 cm × 7.5 cm × 8.5 cm)
compressing the axillary neurovascular bundle (Figure 2).
Thereupon the patient was transferred to our level one
trauma centre for surgical treatment.
Immediate surgical exploration of the right axillary
region was performed under medical promotion of coagulation by prothrombin complex concentrate (PPSB)
and showed extensive soft tissue trauma with disruption
of the short tendon of the biceps muscle, rupture of
the coracobrachial muscle and 300 mL retropectoral hematoma which was evacuated. The whole neurovascular
bundle was surrounded by hematoma and there was severe soft tissue edema especially at the course of the radial nerve near to the outflow of the deep brachial artery.
After meticulous exposure of the neurovascular bundle
we finally found a small tear of the proximal brachial vein
which had to be sutured microsurgically. The radial, median and ulnar nerves as well as the deep brachial artery
were found to be intact.
After recovery from general anaesthesia motor function of the right arm increased rapidly, but neurological
examination three days after surgery still revealed incomplete brachial plexus palsy without sensory deficits.
Therefore the patient performed prolonged physiotherapy, and six months after trauma motor function of
the right hand had fully recovered. Activities of daily
living were nearly not restricted and working as a farmer
was possible again, but due to the rotator cuff tears the
patient still had problems performing overhead activities
like combing hair, for example.

Figure 1 The most famous Hippocrates method for reducing anterior
shoulder dislocations using the operator´s heel in the patient´s axilla for
counter-traction. The operator can use his whole body weight to perform traction on the injured arm.

and the most common type (95%-98%) of this frequent
injury is the anterior shoulder dislocation[1-9]. Acute anterior shoulder dislocations usually represent impressing
orthopaedic emergency cases, and reduction should be
performed as soon as possible, as reduction is the most
effective pain relief therapy.
More than 2500 years ago Hippocrates (460-377 B.C.)
described in detail various methods for reducing shoulder
dislocations, and reduction with the heel has become the
most famous one (Figure 1). Hippocrates stated, that “reduction is to be effected, if possible, immediately while
still warm, otherwise as quickly as it can be done for
reduction will be a much quicker and easier process for
the operator and a much less painful one to the patient if
effected before swelling comes on”[10-14].
Since that time, at least 34 different methods for reducing shoulder dislocations have been reported in the
literature and are used, often not evidence based and with
little scientific theory behind their use[2,8,10-13,15-34]. And
in spite of the fact that the Hippocrates method hardly
has been evaluated in a scientific manner and numerous
associated iatrogenic complications have been reported,
this method remains to be one of the most common
techniques for reducing anterior shoulder dislocations,
especially in European countries[8,25,26,35-40].
We report the case of a 69-year-old farmer under
coumarin anticoagulant therapy who sustained acute first
time anterior dislocation of his dominant right shoulder.
By using the Hippocrates method with the patient under
general anaesthesia, the brachial vein was injured and an
increasing hematoma subsequently caused brachial plexus
paresis by pressure.

CASE REPORT

DISCUSSION

A 69-year-old famer fell off his tractor and thereby sustained a traumatic first-time anterior dislocation of his
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The presented case report shows that the Hippocrates
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A

B

C

Figure 2 Open magnetic resonance imaging coronar STIR T2 (A and B) and axial TSE T2 (C) sequences representing a large retropectoral hematoma (arrows) compressing the neurovascular bundle (ellipse). Note striking raised position of the humeral head due to massive rotator cuff tears (A and B).

there was a severe soft tissue edema at the course of the
radial nerve near to the outflow of the deep brachial artery, and this is exactly where the operator’s heel has been
positioned while performing the reduction.
Of course it is not always possible to decide if a vascular injury had been caused by the dislocation trauma itself or iatrogenically by the reduction maneuvre. A lesion
of a vein or a smaller artery caused by the initial trauma
might primarily be occluded by the dislocated humeral
head and might start bleeding not before a successful
reduction has diminished the occluding pressure on the
injured vessel. But in our case the patient was under coumarin anticoagulant therapy and the first clinical examination was performed more than six hours after trauma,
so that it is very unlikely that the tear of the proximal
brachial vein was caused by the initial trauma without development of a significant axillary haematoma within six
hours.
Allie reported that 19 out of 27 patients with primary
axillary artery injuries after shoulder dislocation showed
a striking axillary mass already at the time of initial presentation[37].
Regarding the Hippocrates method for reducing anterior shoulder dislocations numerous iatrogenic complications have been reported in the literature[35,36,38-40]. Schmal
reported a tear of the subscapular artery, for example,
and Cyffka recognized an iatrogenically caused displaced
humeral head fracture after performing the Hippocrates
method[35,36].
Several pathogenic mechanisms can be proposed in
order to explain neurovascular damage caused by performing the Hippocrates method. On the one hand, the
dislocated humeral head can act as a fulcrum over which
the neurovascular bundle is bent while performing traction on the injured arm, and the operator’s heel can push
the vessels against the tight inferior rim of the pectoralis
minor muscle and thus cause a pincer-like shear stress on
the vessels as well as severe direct local damage (Figure
3). On the other hand, simple tethering of the axillary
vessels by their subscapular and circumflex branches can
lead to disruption by performing traction on the arm and
counter-traction by use of the heel, whereupon excessive forces are possible by use of the whole body weight

A

B

Figure 3 Topographic relations between the axillary neurovascular bundle
and the humeral head in normal (A) and anteriorly dislocated (B) position.
The humeral head, acting as a fulcrum, and the tight caudal rim of the pectoralis
minor muscle can lead to pincer-like forces on the neurovascular bundle during
performing the Hippocrates method for reducing anterior shoulder dislocations.

method for reducing anterior shoulder dislocations canat least in inexperienced hands and feet-lead to severe
iatrogenic complications. In this case we have the rare
advantage of an extensive and accurate documentation
of the initial treatment in the foreign clinic, as a standardized documentation is mandatory when treating an
occupational accident. Documented lapse of symptoms
as well as intraoperative findings confirm the strong suspicion that the described neurovascular complications
were iatrogenically caused by the use of the Hippocrates
method under general anaesthesia and not by the primary
trauma, as the first symptoms of neurovascular damage
occurred twelve hours after reduction and as the whole
neurovascular bundle was surrounded by hematoma and
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(Figure 1).
Predisposing factors for vascular injuries during
shoulder reduction are old age with associated atherosclerotic changes of the vessels and recurrent shoulder dislocations, as repeated trauma can cause periscapular fibrosis
and adhesions with fixation of the axillary artery and vein
branches, which may lead to tearing of the vessels during
a subsequent reduction maneuvre[39].
Another relevant risk factor for iatrogenic damage
by performing shoulder reductions might be the primary
use of general anaesthesia, as the physician can not get
any feedback from the patient during as well as a certain
period after reduction until the patient is conscious again.
In our case, the patient might have recognized the ongoing development of neurovascular damage some hours
earlier without the use of general anaesthesia. And in our
long-time experience more than 90% of anterior shoulder dislocations can successfully be reduced without the
use of general anaesthesia (unpublished data).
According to the original description of the Hippocrates reduction method by use of the heel “the patient must lie supine, usually on the floor. The doctor
must stand on the side of the injured shoulder. He holds
the upper extremity with both hands, pulls it toward his
side, and by using, for example, his right heel in the right
axilla, he counterpushes the head of the humerus, which
is thus easily reduced.” Hippocrates additionally stated
that “it is wise to put a small hard cotton ball in the axilla
before starting to push to minimize trauma and maximize
the surfaces where pressure is applied”[12]. But this ancient advice is usually not considered anymore today.
There are at least 33 alternative reduction techniques
for anterior shoulder dislocations reported in the literature, among which the Kocher method, the Milch technique and the Scapular Manipulation technique have been
evaluated scientifically in several studies each[2,8,10-13,15-34].
Like the Hippocrates method, also the Kocher method is associated with iatrogenic complications and thus
should not be used as a first choice in our opinion[12,33].
The Milch technique and the Scapular Manipulation technique, however, have proved to be safe as well as successful[10,16,27-32]. According to these data we are primary using
a modified Scapular Manipulation technique for reducing
anterior shoulder dislocations at our department[33].
In conclusion, the hazardousness of using the Hippocrates method can be explained by traction on the
outstretched arm with force of the operator’s whole
body weight, direct trauma to the axillary region by the
physician’s heel, and the topographic relations of neurovascular structures and the dislocated humeral head.
As there is a variety of alternative reduction techniques
which have been evaluated scientifically and proofed to
be safe, we strongly caution against the use of the Hippocrates method as a first line technique for reducing
anterior shoulder dislocations, especially in elder patients
with fragile vessels or under anticoagulant therapy, and
recommend the Scapular Manipulation technique or the
Milch technique, for example, as a first choice.
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Core tip: Undisplaced talar neck fractures in children
rarely present with an associated osteochondral loose
body. If a child remains symptomatic after fracture
healing we would advocate further evaluation with
magnetic resonance imaging (MRI) scan to exclude an
associated loose body. If a loose body or an osteochondral lesion is identified on MRI scan it can be safely
treated with anterior ankle arthroscopy.
Original sources: Patel V, Bloch B, Johnson N, Mangwani J.
Delayed presentation of a loose body in undisplaced paediatric talar neck fracture. World J Orthop 2014; 5(3): 398-401 Available
from: URL: http://www.wjgnet.com/2218-5836/full/v5/i3/398.
htm DOI: http://dx.doi.org/10.5312/wjo.v5.i3.398

Abstract
Fractures of the talus are rare in children. A high index
of suspicion is needed to avoid missing such an injury,
which is not an uncommon occurrence especially with
undisplaced fractures. We present an unusual case of
an undisplaced talar neck fracture in a five-year-old
child leading to a delayed presentation of a symptomatic osteochondral loose body in the ankle joint. To our
knowledge there are no reports in the literature of osteochondral loose bodies occurring in conjunction with
an associated undisplaced talar neck fracture in either
children or adults. The loose body was removed using
anterior ankle arthroscopy. The child had an uneventful post operative recovery and regained full range of
movement and function of his ankle joint and was discharged at one year follow-up. We aim to highlight the
need to have a low threshold to further evaluate symptomatic children after fracture healing of an undisplaced
talar neck fracture for a possible associated loose body
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INTRODUCTION
Fractures of the talus are rare in children. Skeletally immature bone is less brittle with higher elastic resistance
than adult bone. The paediatric talus can therefore sustain higher forces before fractures occur[1].
The mechanism of injury is generally as a result of
axial loading of the talus against the anterior tibia with
the foot in dorsiflexion and usually follows high-energy
trauma such as falls from height and road traffic collisions. However recently supination has also been considered as a mechanism of injury which due to impingement of the talus against the medial malleolus[2]. History
and clinical examination in children can be challenging
and plain radiographs may not necessarily demonstrate
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Figure 1 The magnetic resonance imaging scan for delayed presentation of a loose body in undisplaced paediatric talar neck fracture. A: Initial foot and
ankle radiographs taken post injury in the United Kingdom showing an undisplaced talar neck fracture; B: Radiographs taken at four weeks following immobilisation
in plaster showing a healed fracture; C: Repeat radiographs taken three weeks following discharge from clinic as patient returned symptomatic. A clear loose body in
ankle joint is present; D: Pre-operative magnetic resonance imaging scan of ankle demonstrates a 5.5 mm loose body antero-superiorly to the left talar dome and an
osteochondral defect (OCD) of the distal talar dome.

an obvious fracture or associated osteochondral defect
(OCD)[3]. Time constraints, limited resources or failure to
appreciate the nature of the injury can lead to failure of
establishing correct diagnosis and follow up.

there was no obvious swelling around the ankle there was
specific tenderness over the anterior aspect of the ankle
joint. Radiographs were suggestive of an osteochondral
loose body in the joint space between the tibia and talus
(Figure 1C).
An magnetic resonance imaging (MRI) scan confirmed a 5.5 mm loose body antero-superiorly to the left
talar dome and an OCD of the distal talar dome with a
healed talar neck fracture (Figure 1D).
Following discussion with the child’s parents we
elected to perform an arthroscopic removal of the osteochondral loose body. Arthroscopy was performed using
a 2.7 mm wrist arthroscope. Intra-operatively a fibrocartilage cap was found covering the OCD on the talar
dome and therefore there was no need to perform microfracture.
One month after the procedure the child was pain
free with no tenderness on palpation of the ankle joint.
At final follow up one year after injury the child remained
asymptomatic and radiographs revealed no progression
of the osteochondral lesion or evidence of avascular necrosis (AVN).

CASE REPORT
A five-year boy sustained an injury to his left ankle after
jumping off a bunk bed whilst on holiday abroad. He
was seen at the local hospital and his parents were told
that the child had sustained a simple soft tissue injury following a normal plain radiograph of his ankle.
Upon his return to the United Kingdom he was
brought to the local Emergency Department (ED) two
days following his injury as he was still reluctant to bear
weight through his left ankle and complained of increasing pain and swelling.
Radiographs revealed an undisplaced fracture of the
talar neck (Figure 1A). The child was managed conservatively in a below knee cast and kept non-weight bearing
for four weeks.
After four weeks his plaster was removed and clinical
examination was satisfactory. Repeat radiographs taken
showed a healing talar neck fracture (Figure 1B).
Three weeks later the child returned to the ED struggling with bearing weight after a trivial injury to his left
ankle caused by jumping from a standing height. Although
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DISCUSSION
The reported rate of avascular necrosis in children with
non-displaced talus fractures is 16%. This is considerably
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higher than the reported rate in adults[4]. This suggests that
the immature talus may be more prone to AVN. Rammelt
et al[4] reported nearly half of all cases of AVN following
an undisplaced talus fracture in a child occurred when the
fracture had been initially missed.
The incidence of AVN following Hawkins Type Ⅲ
fractures of the talar neck (talar neck fracture with dislocations involving the subtalar and ankle joints) may approach 100%, particularly if diagnosis and reduction are
delayed[5-7].
Most type Ⅰ fractures can be treated closed unless
there is loss of reduction. Hawkins’ original work in patients with a mean age of 30.4 years (8-63 years range) reported a less than 10 % association of AVN with type Ⅰ
fractures[8].
In this case there was an osteochondral loose body
associated with an undisplaced talar neck fracture
which had a delayed presentation. To our knowledge
there are no reports in the literature of osteochondral
loose bodies occurring in conjunction with an associated undisplaced talar neck fracture in either children
or adults.
Isolated osteochondral lesions of the talar dome are a
rare entity in children. The aetiology is thought to be due
to either ischaemia or trauma, with the latter considered
the most important. Berndt and Herty in 1959 were able
to reproduce medial and lateral osteochondral defects in
cadavers. Lateral OCDs were produced by a strong inversion force to a dorsi-flexed foot and medial OCDs were
produced by a strong inversion force to a plantar-flexed
foot with lateral rotation of the tibia[9].
Conservative management remains the mainstay of
treatment of traumatic OCDs in children. Wester et al[10]
reported a series of 13 cases which were followed up after 24 years. Eight cases had normal follow up CT scans
and clinical findings. Two cases had a loose body in the
ankle joint of which one had remained symptomatic since
the time of injury although it was noted that the primary
OCD had healed[10].
The role of ankle arthroscopy in the management
of chronic and post-traumatic ankle disorders in adults
is well established. Uglow and colleagues[11] reported
outcomes in children following arthroscopy being comparable to adult series for the management of OCDs
and anterolateral soft tissue impingement. In particular
they highlighted the poor correlation between findings
on MRI and intraoperative findings on arthroscopy especially in relation to small OCDs and impingements
lesions.
This case highlights the need for high index of suspicion required to diagnose an undisplaced talar neck
fracture in a child. If there are ongoing symptoms after
fracture healing one should look for presence of an osteochondral loose body. Removal of osteochondral loose
body using arthroscopic technique is safe and effective
procedure.
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Case characteristics

Five-year-old child presenting with a symptomatic painful ankle which following
a healed undisplaced talar neck fracture.

Clinical diagnosis

Painful ankle with difficulty weight bearing.

Differential diagnosis

Ligamentous injury, osteochondral defect, non-union and loose body.

Laboratory diagnosis

Normal serum Haematology and biochemistry.

Imaging diagnosis

An magnetic resonance imaging (MRI) scan confirmed a 5.5 mm loose body
antero-superiorly to the left talar dome and an osteochondral defect of the distal
talar dome with a healed talar neck fracture.

Pathological diagnosis

Delayed presentation of a symptomatic osteochondral loose body in the ankle
joint associated with a healed undisplaced talar neck fracture

Treatment

Arthroscopic removal of the osteochondral loose body used a 2.7 mm wrist
arthroscope.

Related reports

To the authors knowledge there are no reports in the literature of osteochondral
loose bodies occurring in conjunction with an associated undisplaced talar neck
fracture in either children or adults.

Experiences and lessons

Undisplaced talar neck fractures in children rarely present with an associated
osteochondral loose body. If a child remains symptomatic after fracture healing
the authors would advocate further evaluation with an MRI scan to exclude an
associated loose body.

Peer review

This manuscript is suitable to be published.
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FRACTURES, BONE

Two-level reconstruction of isolated fracture of the lesser
tuberosity of the humerus
Vasileios S Nikolaou, Dimitrios Chytas, Evangelos Tyrpenou, George C Babis
the humerus in adults are extremely rare. Only a few
cases have been reported so far in the literature. The
optimal treatment method of these fractures is still a
matter of debate. Herein, we present a case of a 39-yearold man with an isolated lesser tuberosity fracture who
was treated surgically in our institution. Due to fracture
comminution, a two-level reconstruction technique with
headless screws and buttress plate was applied. As far
as we know, this method of fixation of this type of fracture has not been previously described in the literature.
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Abstract
Fractures of the lesser tuberosity of the humerus are
typically met in combination with other injuries of
the shoulder. Case reports of isolated lesser tuberosity fractures are particularly rare and, consequently,
therapeutic protocols have not yet been completely
clarified. Conservative as well as surgical treatment has
been recommended, while several operative techniques
have been applied. We present a case of a 39-yearold man with an isolated lesser tuberosity fracture who
was treated surgically in our institution. Due to fracture
comminution, a two-level reconstruction technique with
headless screws and buttress plate was applied. As far
as we know, this method of fixation of this type of fracture has not been previously described in the literature.
The patient tolerated the procedure well and excellent
results were obtained at the latest follow-up.

INTRODUCTION
Five percent of all humeral fractures involve the proximal
end alone[1,2]. Out of this, only 2% account for isolated
lesser tuberosity fractures, making the incidence extremely rare. More often, they are seen as an isolated injury or
with a combined posterior dislocation of the shoulder[3].
Moreover, these fractures may be difficult to identify
because of the osseous overlapping in the standard x-ray
examination or they are misdiagnosed as intra-articular
loose bodies or calcifications of the rotator cuff[4].
The injury typically requires traumatic abduction
and external rotation of the upper arm in relation to the
shoulder. The forceful contraction of the subscapularis
muscle leads to the avulsion fracture of the lesser tuberosity.
Epidemiologically, little is known but it has been described as an injury that involves male patients between
the 2nd and 5th decades of life and youngsters with an
open humeral physis. If not treated or missed, these injuries may lead to subscapularis weakness and/or impinge-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Shoulder; Humerus; Lesser tuberosity;
Fixation; Technique; Two-level reconstruction
Core tip: Isolated fractures of the lesser tuberosity of
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Figure 1 Anteroposterior radiograph of left shoulder showing a crescentshaped fragment near the inferior part of the glenoid rim.

A

Figure 3 Magnetic resonance imaging exam of the left shoulder excluded
intra-articular extension of the fracture or other tendon ruptures.

B

A

Figure 4 Intra-operative fluoroscopic images. Initially, the bigger fragments
of the lesser tuberosity were reduced using reduction forceps and fixed using
cannulated headless Hebert screws (A). The smaller fragments were then reduced and stabilized under a low profile, bendable neutralization buttress plate
(B).

Figure 2 Further examination with computed tomography scan (A) and
3D computed tomography reconstruction (B) confirmed the diagnosis and
revealed the comminution of the lesser tuberosity avulsion fracture.

formed to describe the damage in greater detail (Figure 2).
A magnetic resonance imaging (MRI) scan was also performed to exclude possible intra-articular damage and/or
tendon pathology (Figure 3).
The isolated comminuted avulsion fracture of the
lesser tuberosity was confirmed, with no other intra-articular pathology of the shoulder joint. It was decided to
operate and the patient was transferred to the operating
room 48 h after the injury.
Under general anesthesia and with the patient supine
in the so-called beach chair position, with the image
intensifier placed on the opposite side of the operating
table, a standard deltopectoral approach was used. Fragments of the avulsed lesser tuberosity with the subscapularis tendon were identified. The fracture did not extend
to the articular surface or the bicipital groove. Initially,
the larger fragment of the avulsed lesser tuberosity was
reduced using reduction forceps. Two cannulated Herbert screws were used to stabilize the fragment (Figure 4).
The smaller fragments were then reduced and stabilized
using a low profile, bendable neutralization buttress plate
(T-plate, NCB proximal humerus, Zimmer Company,
Winterthur, Switzerland) (Figure 5). The long head of
the biceps tendon was identified and found to be stable
(Figure 6). Excellent fracture reduction was confirmed
with intraoperative fluoroscopy (Figure 4). A drain was
positioned and the wound was closed in the usual fashion. Figure 7 shows the immediate post-operative X-ray.

ment of the malunited part[5,6].
Generally, open reduction and internal fixation is the
treatment of choice in otherwise medically fit patients
but some authors suggest conservative treatment for
minimally displaced fractures and report clinically successful results[7,8].
Operative procedures can be challenging in cases of
comminuted fractures of the lesser tuberosity. We present
a case of a comminuted isolated avulsion fracture of the
lesser tuberosity of the humerus in a young male patient.
A two-level reconstruction technique is described.

CASE REPORT
A 39-year-old male presented to our emergency department with a history of a fall from a height of about 2 m
on to his outstretched left arm. On clinical examination,
there was tenderness on palpation on the frontal aspect
of the proximal humerus and restriction of movements
of the joint, energetically and passively. No neurovascular
damage was noted.
Standard anteroposterior radiograph revealed a
crescent-shaped fragment near the inferior part of the
glenoid rim. At that point, lateral X-ray was not possible
due to patient’s pain (Figure 1).
The patient was admitted to our orthopedic department and a computed tomography (CT) scan was per-

WCCR|www.wjgnet.com

B

1695

February 8, 2015|Second Edition|

Nikolaou VS et al . Avulsion fracture of the lesser tuberosity

Figure 8 At the latest follow-up, the patient demonstrated pain-free, full
range of movement of the left shoulder.

Figure 5 The 7-holes T-minus plate (right) that was used as a buttress
plate is part of the Non-Contact Bridging proximal humerus, polyaxial
locking plate system (Zimmer Company, Winterthur, Switzerland).

A

B

Figure 6 Intraoperative photos. A: The headless Herbert screw is inserted
and the larger fragments have been stabilized; B: The T-minus plate has been
positioned acting as a buttress plate. The biceps tendon was found to be stable
and was protected during the procedure.

Figure 9 Eighteen months after surgery, X-ray examination of the left shoulder shows full union of fracture without hardware movement or failure.

ure (Figures 8 and 9).

DISCUSSION
Approximately 2% of proximal humeral fractures are
isolated fractures of the lesser tuberosity[9]. This demonstrates how rarely those injuries are met. Until now, the
lack of an extensive published case series does not allow
the determination of a standard therapeutic protocol for
this type of fracture. The small sized lesser tuberosity,
which is adequately protected in the medial aspect of the
proximal humerus, is not frequently fractured and, when
this happens, sudden contraction of the subscapularis
muscle, which is attached to the tuberosity and prevents
the abduction and external rotation of the shoulder, is
the most common mechanism of injury[6]. The clinical
presentation of the patient, characterized by pain particularly in the frontal aspect of the shoulder and restricted
motion, is not typical and requires proper radiographic
control, which generally includes at least two views of the
shoulder. Although in our case the fracture can be noted
in the anteroposterior view of the shoulder, often the diagnosis is missed or delayed due to the lack of a complete
imaging. An axillary view especially generally demonstrates lesser tuberosity fractures most clearly and possibly
displaced fragments[10]. However, on plain radiographs,
these fractures may be misdiagnosed as calcific tendonitis

Figure 7 Immediate post-op X-ray of the left shoulder, showing excellent
fracture reduction.

The arm was placed in a sling in a neutral position
and the elbow flexed 90 degrees. The patient was released
from the hospital 2 d post-operatively. Immediately after
stitches removal, the patient initiated his rehabilitation
program, with passive assisted exercises to regain full
range of motion. Six weeks post-operatively, active exercises were implicated.
On follow-up, the patient had achieved painless full
range of motion and regained his normal activities. X-ray
examination at the latest follow-up, 18 mo after surgery,
revealed full union of the fracture and no hardware fail-
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Clinical diagnosis

of the rotator cuff or osseous Bankart lesions[8].
Thus, the usefulness of a CT scan in the diagnosis
and treatment of this type of fracture, including the surgical technique for its fixation, is particularly important[2].
More specifically, a CT scan is a valuable tool in the hands
of the surgeon for the estimation of specific characteristics of the fracture, such as displacement, comminution
and possible involvement of the articular surface[2]. Further investigation with MRI can also help in determining
possible severe soft tissue damage, including rotator cuff
tendon injury, or severe trauma of the articular surface.
Once the diagnosis is made, several therapeutic options have been proposed. Conservative treatment, although not frequently indicated, has its own remarkable
position in the therapeutic “arsenal”, particularly in minimally displaced fractures[10] and in children[11,12]. However,
controversy exists about the displacement of fracture as
an indication of surgery; some authors recommend open
reduction and internal fixation of even minimally displaced fractures in order to avoid late displacement and
involvement of the bicipital groove[7]. Generally, operative treatment is recommended in cases of displacement
more than 5 mm, angulation more than 45 degrees, persistent pain, blockage to motion and significant clinical
weakness[5].
Regardless of the size or displacement of the fractured fragments, a review of the literature demonstrates
that open reduction and internal fixation is the gold
standard of the management of isolated lesser tuberosity
fractures. Apart from open reduction and internal fixation, other methods of surgical treatment do exist and
have generally given satisfactory results; surgical excision
of the fractured fragment[13-15] and arthroscopically assisted reduction[16] have been proposed by several authors
and have been proven efficient.
The common technique of open reduction and
internal fixation of isolated lesser tuberosity fractures
described in the literature includes the use of screws,
cerclage wire[6] and, particularly in skeletally immature patients, the use of heavy sutures and suture anchors[5].
In conclusion, as far as we know, a two-level reconstruction of this type of fracture with headless screws
and a buttress plate has not been previously described.
The fact that led us to this surgical option was the comminution of the fracture and subsequent inability of
adequate fixation with screws only. The larger fragments
of the fracture were successfully fixed with headless Herbert screws. The smaller fragments were buttressed using
a low profile, multi-hole plate. This plate also provided
a more secure fixation of the larger fragments. As was
proven, the clinical outcome was satisfactory and comparable with other cases in which different surgical methods
were applied.

There was tenderness on palpation on the frontal aspect of the proximal humerus and restriction of movements of the joint, energetically and passively. No
neurovascular damage was noted.

Differential diagnosis

Shoulder fracture dislocation, rotator cuff pathology and/or osseous Bankart lesion were considered in the differential diagnosis based on patient’s symptoms.
X-ray examination, computed tomography (CT) scan with 3D reconstruction
and magnetic resonance imaging (MRI) of the injured shoulder were carried
out.

Imaging diagnosis

Standard anteroposterior radiograph revealed a crescent-shaped fragment near
the inferior part of the glenoid rim. Further examination with CT scan and 3D
CT reconstruction confirmed the diagnosis and revealed the comminution of
the lesser tuberosity avulsion fracture. MRI exam of the left shoulder excluded
intra-articular extension of the fracture or other tendon ruptures.

Treatment

Due to fracture comminution, a two-level reconstruction technique with headless screws and buttress plate was applied.

Experiences and lessons

Isolated fractures of the lesser tuberosity of the humerus are extremely rare in
adults. Open reduction and internal fixation is usually the treatment of choice. In
the setting of severe fragment comminution, adequate stabilization of the fractured lesser tuberosity can be challenging. Using the proposed operative technique, with two-level reconstruction of the lesser tuberosity, resulted in excellent
fracture healing and the clinical outcome was satisfactory and comparable with
other cases in which different surgical methods were applied.

Peer review

This is a well written case report describing a new surgical approach. It will be
of general interest to orthopedic surgeons.
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Core tip: Irreducible complex metacarpophalangeal (MP)
dislocations are rare. Volar MP dislocations are very
rare. There are no data in the literature reporting volar
MP dislocations. We also observed neglected volar MP
dislocations in our study. A dorsal or volar approach
can be applied toward the surgical treatment of MP
joint dislocations. In this study, we observed that isolated dorsal open reduction and K wire fixation results
in a successful functional outcome in neglected volar
MP dislocations. Volar exposure was not necessary for
reduction and stabilization.

Abstract
Original sources: Başar H, İnanmaz ME, Köse KÇ, Tetik
C. Isolated dorsal approach for the treatment of neglected
volar metacarpophalangeal joint dislocations. World J Orthop 2014; 5(1): 62-66 Available from: URL: http://www.
wjgnet.com/2218-5836/full/v5/i1/62.htm DOI: http://dx.doi.
org/10.5312/wjo.v5.i1.62

Here, we present the clinical and radiological results
of three neglected volar metacarpophalangeal dislocations in 2 patients, which were treated with open
reductions 10 and 24 mo after the dislocations. There
was a mean of a 20 ° (range 10 ° -30° ) limitation of
extension and a 53.3° (range 30°-70°) limitation of
flexion preoperatively. Postoperatively, there was no
limitation of extension (at 8 and 12 mo) in any of the
fingers. In terms of flexion, one finger had full function, one had a 10° and the last one had a 30° limitation of flexion. Two of the fingers presented anesthesia preoperatively, which improved to hypesthesia
postoperatively. One finger had hypesthesia, which
improved postoperatively. During surgery, a ruptured
dorsal capsule was found to have interposed into the
joint, making closed reduction impossible. Our experience with these two patients demonstrated that, even
in neglected cases, open reduction using an isolated
dorsal approach may result in satisfactory clinical and

WCCR|www.wjgnet.com

INTRODUCTION
Irreducible complex metacarpophalangeal (MP) dislocations are rare. Among these, volar dislocations are even
rarer[1,2]. The reduction in complex dislocations is usually
achieved via open reductions[3]. To our knowledge, there
are no data in the literature reporting the results of late
open reductions of neglected volar MP dislocations. In
this study, we aimed to report the results of the open
reductions of 3 volar MP dislocations of 2 patients using
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Figure 1 Preoperative and postoperative clinical radiological images of case 1. A: Pre-operative 30° limitation of flexion in the 4th and 60° limitation of flexion
in the 5th metacarpophalangeal (MP) joint; B: Preoperative AP and lateral radiographies; C: 4th MP joint has 20° and 5th MP joint has 30° limitation of flexion at 2 mo
postoperative; D: Full flexion at the 4th MP joint and 10 degrees limitation of flexion at the 5th MP joint at postoperative 12th month; E: Radiographies at 12th month. The
reduction is maintained and the osteotomy line at the 4th proximal phalanx had fused.

an isolated dorsal approach.

MP joint was also dislocated together with a deformity
of the dorsal joint surface of the proximal phalanx (Figure
1B).

CASE REPORT
Case 1
A 22-year-old male presented with complaints of pain,
anesthesia of (and inability to move) the 4th and 5th fingers and deformity of the 4th and 5th MP joints of his left
hand. He had suffered a dorsal laceration of his left hand
during a traffic accident. The laceration had extended
from the 2nd MP joint to the 5th. Six hours after the injury, a closed reduction was attempted at another center,
and 24 h later, the 2nd, 3rd, 4th and 5th extensor tendons
were repaired. He was followed with a below elbow cast
for 2 wk. After 2 wk, the cast was removed, and passive
and active exercises were started. Since removal of the
cast, he noticed stiffness at the 4th and 5th MP joints and
hypesthesia on the radial side of the 4th and 5th fingers.
Despite these complaints, he did not seek further medical care. After 18 mo, he started a new job that required
heavy manual labor, which increased the hypesthesia and
eventually progressed to anesthesia of both the 4th and 5th
fingers 23 mo after the injury. When he presented 24 mo
after injury, he had anesthesia of the radial side of both
fingers. The 4th MP joint had a 30° limitation of flexion
and a 20° limitation of extension. The 5th MP joint had
a 60° limitation of flexion and a 30° limitation of extension (Figure 1A). X-rays revealed a dislocated 5th MP joint
and a bone fragment distal to the 5th metacarpal. The 4th

WCCR|www.wjgnet.com

Case 2
A 34-year-old male presented with complaints of pain,
hypesthesia and an inability to move the 4th finger due to
deformity of the 4th MP joint of his right hand. His complaints began after punching a wall 10 mo prior. He was
given a below elbow splint for 10 d, followed by 4 wk
of physical therapy, which improved his joint range of
motion but worsened his hypesthesia. His pain and hypesthesia had increased over time because of his job (bus
driver). When he presented 10 mo after the injury, the 4th
MP joint had a 70° limitation of flexion and a 10° limitation of extension. The 4th finger was hypesthetic. His
X-rays revealed a 4th MP joint dislocation with deformity
dorsal to the proximal phalanx proximal joint surface
(Figure 2A).
Surgical technique
A dorsal approach was performed under regional anesthesia and tourniquet hemostasis. A longitudinal cut was
made over the MP joint. The ulnar sagittal band of the
extensor mechanism was cut longitudinally. When the
capsule was exposed, it was found to have ruptured in all
three fingers. Achieving exposure of the joint was difficult because of adhesions to the surrounding structures.
The dorsal capsular adhesions were released to expose
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Figure 2 Preoperative and postoperative clinical radiological images of case 2. A: Preoperative 70 degrees of limitation of flexion at the 4th metacarpophalangeal
joint. There is a deformity dorsal to the proximal phalanx proximal joint surface; B: 30 degrees of limitation of flexion and union of the proximal phalangeal osteotomy
line at 8th month control.

Figure 3 Exposure of the dislocated metacarpophalangeal joint with a dorsal approach. Because of the deformation of the dorsal joint surface of the 4th proximal phalanx, a volar closing wedge osteotomy was done, which was then stabilized with a K wire.

The 4th and 5th fingers were kept in a below-elbow
splint for 4 wk. Subsequently, the K wires were removed.
A removable split was applied, and passive and active assisted joint range of motion exercises were assigned for 2
wk. At the end of the 6th week, active exercises were assigned, and the removable splints were discontinued after
8 wk.
Improvements were observed in terms of pain, hypesthesia and function in all fingers in both patients (Figure
1C). At the 12th month control, the range of motion had
improved with full flexion of the 4th MP joint and a 10°
flexion limitation of the 5th MP joint (Figures 1D, 4). In
both fingers, there was no extension limitation (Figure
4). During the early postoperative period (2 mo), the
anesthesia of both fingers improved to hypesthesia, and
this improvement persisted to the 12th month. There was

the joint (Figure 3). In the first patient, the radial digital
arteries and nerves of the 4th and 5th fingers were compressed between the distal end of the metacarpal and the
proximal end of the proximal phalanx. The bone fragment that had fused with the distal volar surface of the
5th metacarpal in the 1st patient was excised, and the MP
joint was reduced. The reduction was maintained using a
K wire (Figure 3). Because both patients presented a deformation at the dorsal end of both proximal phalanges,
a shortening together with a volar closing wedge osteotomy was performed in each case to enhance the joint
congruity (Figure 3). The reduction was maintained using
a K wire. After reduction, the digital arteries and nerves
were observed to have decompressed. The dorsal capsule
and the ulnar sagittal band of the extensor mechanism
were then repaired.
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Figure 4 Full flexion at the 4th metacarpophalangeal joint and 10 degrees limitation of flexion at the 5th metacarpophalangeal joint at postoperative 12th
month. The 4th and 5th metacarpophalangeal joints have full extension.

the 4th finger and 1 was observed on the 5th finger.
There are no data in the literature regarding neglected
volar MP dislocations. In this study, we have demonstrated that isolated dorsal open reduction and K wire fixation
result in a successful functional outcome in neglected
volar MP dislocations.

no pain in the 3 affected fingers in either patient at the
12th month control visit. The 12th month X-rays revealed
a maintenance of the reduction with a fully united osteotomy line (Figure 1E).
The 2nd patient achieved a 30° limitation of flexion
at the 8th month control visit. There was no limitation of
extension (Figure 2B). The hypesthesia of the 4th finger
decreased. The 8-mo X-rays revealed a maintenance of
the reduction with a fully united osteotomy line (Figure
2B).
Both patients were able to return to their former jobs
after surgery with an improved functional status.

COMMENTS
COMMENTS
Clinical diagnosis

Main clinical findings of neglected volar metacarpophalangeal (MP) joint dislocations were pain, stiffness of MP joint, anesthesia or hypesthesia of the finger.

Differential diagnosis

Neglected volar MP joint dislocations must be differentiated from flexor tenosynovitis, metacarpal and phalangeal fractures.

DISCUSSION

Imaging diagnosis

Complex volar MP dislocation is a frequent consequence
of a proximal translational force acting on the proximal
phalanx while the MP joint is in hyperflexion[2,4]. This
phenomenon was the mechanism of injury in our patients. In addition, the extensor mechanisms of the 4th
and 5th fingers were lacerated.
When the MP joint is dislocated during extension, the
volar plate can avulse and interpose into the joint, thereby
precluding a closed reduction[5].
A dorsal or volar approach can be applied during the
surgical treatment of MP joint dislocations. The dorsal
approach enables an evaluation of the dorsal capsule,
the osteochondral injury on the metacarpal head and
even the volar plate. The risk of neurovascular injury is
extremely low with this approach. If a volar plate rupture
is detected, it can be repaired through a separate volar
incision. The dorsal capsule cannot be repaired using a
volar approach, and the risk of neurovascular injury is
higher[6,7]. In our patients, we used an isolated dorsal approach, dissected the avulsed dorsal capsule from the surrounding structures, reduced the joint and repaired the
capsule. Typically, the volar plate is not ruptured during
volar MP dislocations, and no further approach seems to
be necessary.
Complex dorsal MP joint dislocations are frequently
observed in the 2nd and 5th fingers because of the lack of
a deep transverse metacarpal ligament, which is a natural
stabilizer[8]. In our patients, 2 injuries were observed on

WCCR|www.wjgnet.com

Radiographies reveal neglected volar MP joint dislocation with disruption of joint
sequence and deformity dorsal to the proximal phalanx proximal joint surface.

Treatment

Dorsal surgical approach was choiced to reduce the MP joint dislocation and
provide MP joint congruency.

Related reports

The authors gave informations about related reports in discussion but in literature there are a few study over MP joint dislocations.

Term explanation

The ulnar sagittal bands arise from the palmar plate of the finger MP joint and
the adjacent intermetacarpal ligaments, which attach to the meta-carpal neck.
They pass around the sides of the meta-carpophalangeal joints and attach to
zone 5 of the extensor tendon. It is through the sagittal bands that the finger
extensor tendons extend the MP joints and also stabilize the extensor tendons
on the dorsum of the MP joints and prevent them from subluxing ulnarly, into
the intermetacarpal spaces.

Experiences and lessons

The authors experience with these two patients demonstrated that, even in neglected cases, open reduction using an isolated dorsal approach may result in
satisfactory clinical and radiological outcomes.

Peer review

The authors present the clinical and radiological results of open reduction using
an isolated dorsal approach in only three neglected volar MP dislocations. If
the study consisted more cases and compared two different surgical approach,
power of the study have increased.
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WOUNDS, PENETRATING

Importance of defining the best treatment of a genital
gunshot wound: A case report
Herney Andrés García-Perdomo
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INTRODUCTION

Abstract

Twenty percent of genital traumas are caused by penetrating injuries[1-3]; with traumatic amputations-as part
of genital traumas-usually happening in acute psychotic
events[4-6]. In only a small percentage they are caused by
agricultural and industrial accidents or even by gunshot
or stab wounds[4-6]. Due to a raise of civil war conflicts,
gunshot and stab wounds have increased in the last
couple of years, especially in Columbia[7], making this
type of injuries prevalently seen at Hospital Universitario
del Valle (Cali, Colombia). In both males and females, the
penetrating genital injuries occur with other associated
injuries in 70% of cases[8,9].
It is therefore important to know that the injured persons will have a different degree of damage and that the
urologists will have to determine the probability of reattaching the part of the amputated or reconstructing the
injured penis[4].
The purpose of this report is to describe an interesting case of a genital gunshot wound associated with a
literature review to support the case and treatment, according to CARE guidelines for Case Reports.

Twenty percent of genital traumas are caused by penetrating injuries; accordingly gunshot and stab wounds
have increased in the last couple of years around the
globe, even in Colombia. A 67-year-old male patient
was admitted to the emergency room because he received multiple gunshot wounds. On physical examination, multiple wounds on his penis with loss of tissue
in the foreskin, glans, anterior urethra (distal third)
and cavernous corpora were found. The urologist performed a partial penectomy with a penis reconstruction,
he debrided the cutaneous flap of the dorsal foreskin
and its glans, sutured the distal cavernous corpora and
dissected the urethra. Penetrating genital injuries are
extremely important due to their impact on the functional, psychological and the aesthetic consequences.
It is necessary to define the best possible treatment to
minimize the damage.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Genital; Penile; Injuries; Trauma; Amputation
Core tip: Genital injuries are a common problem in civil
war. For example, in developing countries its incidence
is increasing, so it is of vital importance to notice how to
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CASE REPORT
A 67-year-old male patient was admitted to the emergen-
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Figure 1 Glans and cavernous corpora injured.

Figure 2 Injured urethra.

Figure 3 Left sided retraction.

Figure 4 Mild meatus stenosis.

cy room because he received multiple gunshot wounds.
On physical examination, a suprapubic and multiple
wounds on his penis were found, with loss of tissue in
the foreskin, glans, anterior urethra (distal third) and
cavernous corpora on the left side (Figures 1 and 2). Because of the extent of injuries and the inability to have a
permeable urinary tract, a suprapubic tube (cystostomy)
was placed and a surgical cleansing and debridement were
performed.
On the next hospitalization day, he was taken to the
operating room, where following conditions were found:
devitalized glans with some necrosis areas, loss of the
pendulous urethra up to its middle third, and a partial
loss of its foreskin, but with some good cutaneous flap
remaining. The urologist decided to perform a partial penectomy with a penis reconstruction, he debrided the cutaneous flap of the dorsal foreskin and its glans, sutured
the distal cavernous corpora and dissected the urethra.
Following the reconstruction a urethral Foley catheter
was placed.
Three days after his admission, on his second postop
day, he was managed as an outpatient due to good clinical
status.
As an outpatient, two months later, he showed up
with good clinical status, the surgical wound was healed
but some left-sided retraction of the neomeatus was
found (Figures 3 and 4).

DISCUSSION

WCCR|www.wjgnet.com

In an emergency room, a patient with multiple injuries
or even with isolated genital damage requires prompt
assessment and course of action[3]. Sometimes it is important to assess the range, caliber and type of weapon
to evaluate the amount of the damage, before the treatment can be initiated[1]. Primarily physicians should focus
on life threatening conditions and their treatment; and
only then focus on genital and associated trauma. The
surgical approach will depend on the site of the damage
but a lateral or a sub-coronal degloving should supply a
good exposure[3].
The first principles of caring of genitalia are debridement of devitalized tissue, preservation of as much viable tissue as possible, diversion of urine, hemostasis and
removal of foreign bodies if necessary[3]; the conservative
management is election for most cases[10]. If some tissue
is not completely viable, the conservative management is
encouraged for a delayed penile repair, perhaps 4 wk after
trauma[3]. A tunica albuginea defect could be repaired easily but if bigger damage is found, the surgeon should use
an autologous or xenograft[3].
When loss of genital skin is mild to moderate, reconstruction with the same skin is preferable but when an
extensive injury is encountered, a full-thickness skin graft
should be established for reconstruction[10,11]. This could
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cavernous corpora.

be taken from the abdomen, buttock, thigh or axilla, depends of the preference of the surgeon[11].
According to the grade of damage, there are a variety
of treatments, for example: closure of residual stump,
surgical reanastomosis or total phallic substitution with
reconstruction[4,12].
The penis and the amputated part should be washed
out and debrided with saline or ringer solution[3,13] in every case. If replantation is attempted, it should be done
within 24 h with proper maneuvers and conservation of
the amputated part (usually the glans) because success
has been reported within this time[14] and this could be
performed in a micro or non-microvascular approach
with better results in the first one[3].
Particularly in this case, the patient had a genital gunshot wound with loss and devitalized tissue: the glans, the
urethra and the cavernous corpora, so the replantation
was not indicated, then the second choice of treatment
was used as literature says: a closure of the penile stump
was performed (cavernous corpora) and the urethra
was spatulated as in a standard partial penectomy[4]. The
phallic substitution with reconstruction is usually recommended for patients with a good mental status and after
the episode has passed and the patient is stable[4], but this
is not going to be discussed in this article.
The postoperative management should include: antibiotics for the risk of infection, a Foley catheter for
the urethral reconstruction, and some dressings over the
penis[4]. These recommendations are based on descriptive
studies due to the lack of clinical trials to assess the best
treatment possible.
Based on the aesthetic and functional results the patient could need a second or third surgery accompanied
by the plastic surgeon[4,15], for example, this patient will
need a reconstructive surgery to place the parts where
they go and also perhaps an urethral reconstruction to assure the functional status.
It is important to recognize the need to interact with
different specialists for example the plastic surgeon, the
psychologist/psychiatrist, and the urologist for sure[4].
This is not something easy to treat, so the general physician, the urologist and every doctor involved in the treatment should recognize, diagnose and treat according to
the damage to minimize the sequels.
This case allows us to recognize and to keep in mind
how important and relevant these injuries are due to their
impact on the functional, psychological and the aesthetic
consequences. It is necessary to wash out and debride the
injured tissue and consequently, defining the best possible
treatment to minimize the damage.

Differential diagnosis

There are not differential diagnosis, but according to the findings urologists
need to check for damage to the urethra, glans and cavernous corpora.

Treatment

The treatment offered to this patient was a partial penectomy along with penis
and urethral reconstruction.

Term explanation

Partial penectomy: to take a part of the penis off. Cystostomy: to put a suprapubic tube to permit drainage of urine from the badder.

Experiences and lessons

The author confirmed how important and relevant these injuries are due to their
impact on the functional, psychological and the aesthetic consequences.

Peer review

This paper is well-written, and this case report is informative for readers.
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X-ray diagnosis with a bloating agent for foreign object
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Takashi Hashimoto
to determine the precise location of a foreign object in
the abdomen.
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Core tip: After ingestion of a foreign object, it is sometimes difficult to determine the object’s exact location,
which is important for successful retrieval and patient
recovery. In the present case, an X-ray examination
was performed after oral administration of a bloating agent to confirm that an ingested battery was still
inside the stomach of a pediatric patient. This case
demonstrates the successful and painless utilization of
a bloating agent in a child for the diagnostic determination of an ingested foreign object location.
Original sources: Tomishige H, Morise Z, Suzuki T, Hara F, Hibi
M, Kato T, Hashimoto T. X-ray diagnosis with a bloating agent for
foreign object ingestion. World J Clin Cases 2014; 2(5): 157-159
Available from: URL: http://www.wjgnet.com/2307-8960/full/v2/
i5/157.htm DOI: http://dx.doi.org/10.12998/wjcc.v2.i5.157

Abstract
The location of an ingested foreign object is often difficult to determine by X-ray if gastric air bubbles are
not clear in the image. Methods that provide negative
contrast can facilitate precise object localization, which
is important for object retrieval and treatment of the
patient. This case report describes a male child, 2 years
and 2 mo of age, who accidentally swallowed a lithium
battery while playing at home. A plain X-ray showed
that the battery was in the abdomen, but it was unclear whether the object was still inside the stomach. A
second X-ray examination performed after oral administration of a bloating agent to produce expansion of
the stomach and provide negative contrast confirmed
that the ingested battery was still in the stomach. The
battery was then carefully removed using magnetic and
balloon catheters under fluoroscopic guidance. This case
report describes the successful use of an orally administered bloating agent without pain to the child in order
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INTRODUCTION
It is often difficult to determine the precise location of
a foreign ingested object in a plain X-ray if gastric air
bubbles are not clear in the image. We experienced a case
in which a child who had accidentally swallowed a lithium
battery was brought to our emergency department. An
initial X-ray examination was performed, and failed to
reveal the precise location of the battery within the abdomen. A second X-ray examination performed after oral
administration of a bloating agent to produce gastric
carbon dioxide air bubbles resulted in sufficient exten-
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Figure 1 X-ray image. A: Initial X-ray image showing the presence of a foreign object in the patient’s abdomen; B: Abdominal X-ray image taken after oral administration of a bloating agent. Gastric air bubbles produced after administration of the bloating agent provided sufficient distension and negative contrast to confirm that
the battery was inside the stomach; C: Chest X-ray image during removal of the foreign object. A magnetic catheter was used in combination with a balloon catheter to
attract and remove the battery under fluoroscopic guidance.

sion of the stomach to indicate that the battery was still
inside the stomach. Thus, we describe the successful use
of a bloating agent that can be administered orally and
without pain to a child, which is useful for determining
the location of a foreign object in the stomach.

stomach based on plain X-ray images. In such instances,
the site of the object is usually confirmed by instilling
air through a nasogastric tube to induce stomach expansion. A bloating agent for contrast X-ray can also be used
to confirm the site of a foreign object, as the agent can
extend the stomach and duodenum wall by immediately
producing carbon dioxide, which at the same time enhances the image contrast by increasing the difference
in X-ray transmittance. The foaming ingredient within
such bloating agents consists of sodium hydrogen carbonate and tartaric acid. Carbon dioxide produced in the
stomach is excreted from the oral cavity by eructation, or
absorbed into the digestive tract and excreted out of the
body by gas exchange in the pulmonary alveoli[2]. Some
reports have recommended the use of carbonated drinks
such as cola and soda for stomach expansion[3], however
such drinks are not always appropriate for infants. Since
the bloating agent used in our case was slightly sweet and
sour, the child was able to take the agent without difficulty when given by his mother. Therefore, we suggest
that a bloating agent for contrast X-ray is a suitable option to expand the stomach of a child who has swallowed
a foreign object, since the approach is minimally invasive
and does not require insertion of a nasogastric tube.

CASE REPORT
A male child, 2 years and 2 mo of age, accidentally swallowed a battery while playing at home. He was first taken
to a nearby hospital and then brought to our hospital
approximately 4 h after the accident. The general condition of the patient was good without any symptoms. The
foreign object was identified in abdominal plain X-ray
images, but it was unclear whether the object was inside
the stomach (Figure 1A). Therefore, a bloating agent
(Baros Effervescent Granules-S 3.5 g, Horii Pharmaceutical Ind., Osaka, Japan) was orally administered to
provide a negative contrast agent for X-ray imaging. The
patient was provided with approximately one-fifth of one
packet of the agent with a small amount of water by his
mother. This produced gastric air bubbles that expanded
the stomach. An abdominal plain X-ray examination then
showed that the battery was inside the stomach (Figure
1B). A magnetic catheter was inserted from the mouth
into the stomach without anesthesia. The battery was removed using the attraction of the magnet, with concomitant use of a 14 Fr. balloon catheter under fluoroscopic
guidance (Figure 1C). The foreign object was confirmed
to be a lithium battery, which was partially darkened due
to stomach fluid. After removal of the battery, the general condition of the patient was good.

COMMENTS
COMMENTS
Case characteristics

A two-year-old boy accidentally swallowed a lithium battery, which needed to be
retrieved.

Clinical diagnosis

The patient had swallowed a foreign object (a lithium battery), which was located in the stomach.

Differential diagnosis

The foreign object (battery) may have been located in the intestine rather than
the stomach.

DISCUSSION

Imaging diagnosis

Due to the possibility for serious complications, foreign
objects such as button-type batteries require an emergency removal from the esophagus[1], or the stomach.
However, it is often difficult to determine whether the
accidentally ingested foreign object is present in the

WCCR|www.wjgnet.com

An X-ray performed after a bloating agent was administered allowed for stomach expansion and negative contrast to confirm that the foreign object (battery)
was in the stomach and not the intestine.

Treatment

A magnetic catheter and a 14 Fr. balloon catheter were used to remove the
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Truncus arteriosus: Diagnosis with dual-source computed
tomography angiography and low radiation dose
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discuss that low dose dual-source cardiac computed
tomography has more advantages than other imaging
methods and it is an important modality for assessment
of patients with conotruncal anomalies such as truncusarteriosus.
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INTRODUCTION

Abstract

Truncus arteriosus is an uncommon congenital cardiac
abnormality which is characterized by a single arterial trunk
origin from the ventricle which occurs due to the failure
of conotruncalseptation during development of the fetus. It occurs in approximately 2% of all congenital cardiac anomalies and it is seen higher in males than females[1].
This arterial trunk enables systemic, pulmonary, and coronary circulation. In general, the common trunk is combined with a large, sub arterial ventricular septal defect
(VSD) of infundibular type to providethe completion
of circulatory flow circuit[2]. Less often, it may originate
completely right or left ventricle[3]. Several different abnormalities are described with truncusarteriosus that lead
to differences in diagnosis and treatment such as the interruption of aortic arch, structural abnormalities of the
truncal valve, coronary artery abnormalities, and much
more rarely, right aortic arch, double aortic arch, left superior vena cava, secundum atrial septal defect (ASD),
aberrant subclavian artery and complete atrioventricular
septal defect. Prenatal ultrasound, echocardiography,
catheter cardiac angiography, computerized tomography
(CT) and magnetic resonance imaging (MRI) can be used

Truncus arteriosus is an uncommon congenital cardiac
abnormality which is characterized by a single arterial
trunk origin from the heart that supplies both the systemic, pulmonary and coronary circulation. We present
a preterm newborn female patient with type 2 truncusarteriosus, left superior vena cava and aberrant subclavian artery diagnosed with low dose dual-source cardiac computed tomography (CT). We discuss that low
dose dual-source cardiac CT has more advantages than
other imaging methods and it is an important modality
for assessment of patients with conotruncal anomalies
such as truncusarteriosus.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Truncusarteriosus; Type 2; Dual-source
computed tomography; Angiography; Radiation dose
Core tip: Truncus arteriosus is an uncommon congenital
cardiac abnormality which is characterized by a single
arterial trunk origin from the heart that supplies both
the systemic, pulmonary and coronary circulation. We
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for diagnosis of congenital cardiovascular diseases[4]. The
purpose of this study was to present a case of TA arising
from completely right ventricle with left superior vena
cava and aberrant subclavian artery and to describe the
advantages of low dose dual-source CT angiography in
diagnosis.

was calculated as 0.39 mSv.

DISCUSSION
Truncus arteriosus is a major conotruncal anomaly such as
the Fallot tetralogy, double-outlet right ventricle, transposition of the great vessels and interrupted arcus aorta. It is
related with chromosome 22q11 deletion and DiGeorge
syndrome. Two classifications have been identified: one
by Collett and Edwards in 1949 and the other one by Van
Praagh[4] in 1965. There are four types of truncus arteriosus based on the branching pattern of pulmonary artery
in each classification system. In Collets and Edwards classification, there is a single pulmonary trunk which origins
from the left lateral aspect of the common trunk and pulmonary trunk was divided into right and left pulmonary
arteries in type 1. In type 2, pulmonary trunk is absent and
right and left pulmonary arterial branches origin from the
posterolateral aspect of the common arterial trunk as in
our case. Type 3, left and right pulmonary arteries origin
from the left and right lateral aspects of the trunk. Type
4, major aorta-pulmonary collateral arteries enables pulmonary blood flow. Van Praagh classification is nearly the
same the classification of Collett and Edwards. There are
some similar differences.
In diagnosis, chest radiography may be the first simplest technique to show cardiomegaly and increased pulmonary vascular markings. However, it usually does not
provide detailed diagnosis.
Echocardiography is a basic, rapid, non-radiating and
non-invasive method for the diagnosis of TA. It may lead
to determine hemodynamics. However, there are some
limitations of echocardiography such as a small field of
view (FOV) and an acoustic window. Also it is operatordependent and the image quality is less in geriatric patients. It is also inadequate for visualization of anomalous
vessel anatomy, origin and branching of arterial trunk,
other associated anomalies with TA, and extra cardiacstructures[5].
Cardiac catheterization and angiography can be used
for interventional procedures. It is now used less frequently for the diagnosis because it is an invasive method
and it requiressedation or general anesthesia. Furthermore, it has catheter-related complications and causes
the patient expose to high radiation doses and iodinecontaining contrast agent.
Cardiovascular MRI is one of the best modalities for
the diagnosis of TA. Being non-invasive and non-radiating, cardiovascular MRI provides structural and functional information such as ventricular volumes and function,
flow in chambers and vessels, and tissue characteristics[5].
Disadvantages of MRI are that, it is less accessible and is
expensive. It can be difficult for the patients to stay still
for a long scanning time. Sedation or general anesthesia
is required in young patients. Vascular stents, coils, and
pacemakers can cause metallic artefacts.
CT provides excellent morphological evaluation
of TA. 3D CT angiography provides greater informa-

CASE REPORT
A three-day preterm female infant was referred to our
clinic with cleft lip-palate and on suspicion of cardiac
abnormality. She was born at 36th week of gestation by
caesarian delivery with the birth-weight of 2600 g from
a 33-year-old woman. Physical examination showed central cyanosis and grade 2/6 systolic murmur at the apex.
Respiratory rate was 48 breaths/min, and heart rate was
160 beats/min. The lungs found clear by auscultation
and the liver was palpable 4 cm under the right costal
margin. Arterial blood gas results revealed that PaO2 was
40.6 mmHg, PaCO2 as 16.9 mmHg, and O2SAT as 84%.
Transthoracic echocardiography showed the secundum
type ASD, peri-membraneous VSD, and single arterial
trunk.
In order to demonstrate such congenital anomalies
and vascular structures in detail, multi-detector computerized tomography (MDCT) was used on a dualsource 128-MDCT scanner (Somatom Definition Flash,
Siemens Healthcare, Germany). No medication was administered for sedation. Scans were acquired by 128 mm
× 0.625 mm collimation, 3 mm slice thickness, 0.6 mm
reconstruction slice thickness, and 0.3 mm reconstruction interval, 80 kVp, 25 mA and a helical pitch of 3.4.
Non-ionic contrast medium (1.5 mL/kg) was applied by
an automatic injector at a rate of 1 mL/s. CT scan was
obtained from the arcus aorta level towards the diaphragmatic face of the heart in prospectively electrocardiography (ECG)-triggered high-pitch spiral mode (flash spiral technique). After the traditional images of the patient
were acquired on axial plane and were evaluated in detail.
In addition, multiplanar reconstructions (MPR) maximum
intensity projection (MIP) and Three dimensional (3D)
volume rendering (3D VR) images were used for evaluating of the anomalies by using special computerized software (Syngovia, 2011). MDCT showed secundum type
ASD and peri-membraneous VSD as echocardiography.
Additionally, there was a single arterial trunk origin from
the right ventricle. Left and right branched pulmonary
arteriesweredivided into the posterior aspect of trunk.
Furthermore, persistent left superior vena cava and right
aberrant subclavian artery were diagnosed during the CT
study. 3D VR images clearly demonstrated the correlation between these abnormal vessels and origins (Figures
1 and 2). The patient died due to bronchopneumonia.
The radiation dose was determined in terms of protocol dose-length product (DLP) in CT scanning. Effective
dose (ED) was obtained on the value of DLP multiplying
it by 0.039 conversion factor for infant. The DLP value
for CT angiography was 10 mGy cm and estimated ED
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Figure 1 Axial (A) and maximum intensity projection coronal (B)
images show a single arterial trunk origin from the right ventricule and left and right branched pulmonary vessels origin from
the posterior aspect of trunk. In addition, persistent left superior
vena cava is observed. TA: Truncus arteriosus; LPA: Left pulmonary
artery; RPA: Right pulmonary artery; Ao: Descending aorta; LSVC:
Left superior vena cava; IVC: Inferior vena cava; RA: Right atrium.

RA
Ao
IVC

A

LSVC

B

Providing high image quality in a shortest breah-holding
period, as well, this technology is a fast scanning method
due to the application of dual X-ray and detector system
simultaneously[8]. They are very important features for
pediatric cardiac CT examinations of congenital heart
diseases. In our case, DSCT have clearly showed findings indicative of type 2 TA, the left and right branched
pulmonary arteries that arose from posterior aspect of
trunk. The ionizing radiation dose and contrast volume
were calculated as 0.39 mSv and 4 mL, respectively.
In conclusion, DSCT is a useful imaging method for
diagnosis, surgical planning, and postoperative evaluation
of congenital heart abnormality such as TA, especially in
infants and in children. It has significant roles to get the
better limitations of other imaging modalities and should
be preferred because of its fast imaging quality, low radiation dose, short breath-hold, and the other advantages.

Ab RSCA

LPA

LPA

TA

RPA

TA

Ao

Ao

Figure 2 Volume rendered 3D images (A and B) clearly demonstrates correlation between these abnormal vessels and origins. TA: Truncus arteriosus; RPA: Right pulmonary artery; LPA: Left pulmonary artery; Ao: Descending
aorta; LSVC: Left superior vena cava; IVC: Inferior vena cava; Ab RSCA: Right
aberrant subclavian artery.

COMMENTS
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tion about anomalous anatomic detail, abnormal origin,
branching of arterial trunk, cardiac and extra cardiac
abnormalities such asaortic arch, coronary arteries abnormalities, left superior vena cava, and aberrant subclavian artery[5,6]. 3D images provide our understanding of
complex anatomy and connection problems. Additionally, it is useful for surgical planning and post-operative
assessment. It is easy to use especially in younger patients
due to the fast acquisition time and necessity of minimal
sedation[5,7]. It is more practical compared to MRI. Furthermore, CT can be safely used in patients with vascular
stents, coils, and pacemakers. Airways and lung parenchyma can be evaluated simultaneously[7].
The significant disadvantages of CT when compared
to MRI are ionizing radiation and iodinated contrast
media, to which infants and children are especially sensitive. Moreover pediatric patients normally have higher
heart rates and may have an incompatibility against betablockers. Breath-holding is an important problem in pediatric patients, as well. Flash spiral mode of dual-source
CT can be used to overcome these disadvantages. Dual
Source CT (DSCT) technology is the latest innovation
in MDCT. In DSCT, ionizing radiation and the necessity
of contrast media can be minimized with the usage of a
weight-based low-dose protocol. Moreover, it allows high
temporal resolution in patients with high heart rates or
arrhythmia and does not require the use of beta-blockers.
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Case characteristics

A three day preterm female infant was referred to our clinic with cleft lip -palate
and suspicion of cardiac anomaly.

Clinical diagnosis

Physical examination showed central cyanosis and grade 2/6 systolic murmur
at the apex.

Differential diagnosis
Cardiovascular anomalies.

Laboratory diagnosis

Arterial blood gas results revealed that PaO2 was 40.6 mmHg, PaCO2 of 16.9
mmHg, O2SAT of 84%.

Imaging diagnosis

Multidedector computer tomography (MDCT) showed secundum type atrial septal defect and perimembraneous ventricular septal defect as echocardiography;
in additionally, there was a single arterial trunk arising from the right ventricule,
persistent left superior vena cava and right aberrant subclavian artery was diagnosed on CT study.

Pathological diagnosis
Truncus arteriosus.

Treatment

The patient was died due to bronchopneumonia.

Related reports

CT is a useful imaging method for diagnosis, surgical planning and postoperative evaluation of congenital heart diseases like truncus arteriosus especially in
infants and children.

Term explanation

Dual source CT systems have design of a CT scanner with two X-ray tubes
and two detectors that has the potential to overcome limitations of conventional
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MDCT systems, such as temporal resolution for cardiac imaging.

Experiences and lessons

4

Dual-source CT has significant roles to get the better limitations of other imaging modalities and should be preferred because of its fast imaging quality, low
radiation dose, short breath-hold and the other advantages.

5

Peer review

The manuscript is well written.

6
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inguinal lymph node metastasis with malignant melanoma
Ummugulsum Bayraktutan, Mecit Kantarci, Berhan Pirimoglu, Hayri Ogul, Aylin Okur, Nesrin Gursan
to malignant melanoma metastases correlation with
pathological findings.
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Core tip: Diffusion-weighted magnetic resonance imaging (DW-MRI) measures differences in tissue microstructure based on the random displacement of water
molecules. The differences in water mobility are quantified using the apparent diffusion coefficient which has
an inverse relationship with tissue cellularity. As such,
the technique is able to differentiate between tumoral
tissue and normal or necrotic tissue. In this paper, we
present an inguinal lymph node metastasis of malignant melanoma after surgery, with DW-MRI findings.

Abstract
Malignant melanoma is a malignancy of pigmentproducing cells (melanocytes) located predominantly
in the skin. Nodal metastases are an adverse prognostic factor compromising long term patient survival. Therefore, accurate detection of regional nodal
metastases is required for optimization of treatment.
Computed tomography (CT) and magnetic resonance
imaging (MRI) remain the primary imaging modalities
for regional staging of malignant melanoma. However,
both modalities rely on size-related and morphological
criteria to differentiate between benign and malignant
lymph nodes, decreasing the sensitivity for detection
of small metastases. Surgery is the primary mode of
therapy for localized cutaneous melanoma. Patients
should be followed up for metastases after surgical
removal. We report here a case of inguinal lymph
node enlargement with a genital vesicular lesion with
a history of surgery for malignant melanoma on her
thigh two years ago. CT and diffusion weighted-MRI
(DW-MRI) were applied for the lymph node identification. DW-MRI revealed malignant lymph nodes due
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Original sources: Bayraktutan U, Kantarci M, Pirimoglu B,
Ogul H, Okur A, Gursan N. Utility of diffusion-weighted imaging
in the diagnosis of inguinal lymph node metastasis with malignant melanoma. World J Clin Cases 2014; 2(2): 42-44 Available
from: URL: http://www.wjgnet.com/2307-8960/full/v2/i2/42.htm
DOI: http://dx.doi.org/10.12998/wjcc.v2.i2.42

INTRODUCTION
Malignant melanoma is located predominantly in the skin
but also found in the eyes, ears, gastrointestinal tract,
leptomeninges and oral and genital mucous membranes.
Melanoma accounts for only 4% of all skin cancers;
however, it causes the greatest number of skin cancerrelated deaths worldwide. Early detection of thin cutaneous melanoma is the best means of reducing mortality[1].
We present a case with inguinal lymph node enlargement
with a genital vesicular lesion with a history of surgery
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Figure 1 Axial T1 weighted image (A), T2 weighted image (B) and contrast enhanced fat saturated T1 image (C) showing contrast enhancing inguinal conglomerated lymph node enlargement (arrows).

A

B

Figure 2 Diffusion weighted images b800 (A) and apparent diffusion coefficient map (B) showing diffusion restriction in inguinal conglomerated lymph
nodes (arrows).

A

B

Figure 3 Pathological examination. A: Photomicrograph of metastatic malignant melanoma in the inguinal lymph node (HE, × 50). The bottom right corner HE, ×
100; B: Immunohistochemical study shows that the spindle cells are positive for HMB-45.

for malignant melanoma two years ago.

nant melanoma metastases. Magnetic resonance imaging
(MRI) also showed inguinal conglomerated lymph node
enlargement (Figure 1). Diffusion-weighted MRI revealed
reduced apparent diffusion coefficient (ADC) values in
these lymph nodes consistent with malignancy (Figure 2).
After removal of the mass by surgery, histopathological
examination showed evidence of malignant melanoma
metastases (Figure 3).

CASE REPORT
A 38-year-old woman was admitted to our hospital complaining of a mass on her left inguinal region for about
1 mo. On physical examination there was left inguinal
lymph node swelling and a genital vesicular lesion. The
patient had a history of malignant melanoma on her
thigh 2 years ago. Computed tomography (CT) scans
showed inguinal conglomerated lymph node enlargement
that may be inflammatory due to a genital lesion or malig-
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that give skin its color, and can spread to nearby lymph
nodes and, eventually, distant sites in the body. Approximately 50000 new cases of malignant melanoma occur in
the United States every year and about 8000 people die
from this most lethal form of skin cancer. If untreated,
malignant melanomas can spread rapidly, sometimes
causing death within months of diagnosis. However, the
five year cure rate of early, superficial lesions is nearly
100%[1,2].
Melanomas can occur on mucous membranes of the
mouth, genital regions and anus. Sun-exposed areas are at
higher risk than shielded areas. Although melanomas can
occur anywhere on the body, and some types are more
likely to be found in some areas than others, women tend
to develop more melanomas on their legs, while men’s
arise more frequently on the torso[2].
Risk factors for malignant melanoma are sun exposure, white race, first degree relatives with a history of
melanoma (may increase one’s risk by up to eight times),
personal history of previous melanoma, dysplastic nevus syndrome, large congenital melanocytic nevi, lentigo
maligna (“Hutchinson’s freckle”), history of other nonmelanoma skin cancers, immunosuppression and higher
numbers of melanocytic nevi (moles)[3].
Surgical removal of melanomas that have not metastasized or penetrated to deeper layers of skin is often curative. Metastatic disease is generally inoperable. Lymph
node dissection, immunotherapy, vaccine therapy, chemotherapy and hyperthermia are among the modalities used
to treat metastases[4]. Current the National Comprehensive Cancer Network guidelines do not recommend surveillance laboratory or imaging studies for asymptomatic
patients with stage ⅠA, ⅠB and ⅡA melanoma (i.e., tumors ≤ 4 mm depth). Imaging studies (chest radiograph,
CT and/or positron emission tomography-CT) should
be obtained as clinically indicated for confirmation of
suspected metastasis or to delineate the extent of disease
and may be considered to screen for recurrent/metastatic
disease in patients with stage ⅡB-Ⅳ disease, although
this latter recommendation remains controversial. Routine laboratory or radiological imaging in asymptomatic
melanoma patients of any stage is not recommended after 5 years of follow-up[5].
CT and MRI facilitate detection of lymph nodes;
however, both modalities rely on size-related and morphological criteria to differentiate between benign and
malignant lymph nodes. Diffusion-weighted imaging
measures differences in tissue microstructure based on
the random displacement of water molecules. The magnitude of water molecule movement is expressed as an
ADC value. Its usefulness in the diagnosis of malignant
tumors has gained interest. The technique is able to dif-

ferentiate between tumoral tissue and normal or necrotic
tissue[5,6]. The improved nodal identification may aid
treatment planning and further nodal characterization[7].
In conclusion, DWI is recommended for evaluation of
lymph node metastasis in patients with malignant melanoma.

COMMENTS
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Case characteristics

A 38-year-old woman was admitted to the hospital with complaint of a mass on
her left inguinal region for about 1 mo ago.

Clinical diagnosis

On physical examination there were left inguinal lymph node swelling and a
genital vesicular lesion.

Imaging diagnosis

Computed tomography (CT) scans showed inguinal conglomerated lymph node
enlargement, may be inflammatory due to genital lesion or malignant melanoma
metastases.

Treatment

CT and diffusion weighted-magnetic resonance imaging (DW-MRI) were applied
for the lymph node identification, DW-MRI revealed malignant lymph nodes due
to malignant melanoma metastases correlation with pathological findings.

Experiences and lessons

DWI is recommended for evaluation of lymph node metastasis in patients with
malignant melanoma.
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ELECTRIC STIMULATION THERAPY

Systemic venous atrium stimulation in transvenous pacing
after mustard procedure
Calogero Puntrello, Fabiana Lucà, Gaspare Rubino, Carmelo Massimiliano Rao, Sandro Gelsomino
lead usually screwed into the left atrial appendage. The
case presented demonstrates that, when the systemic
venous atrium is separate from the left atrial appendage, the lead can be easily and safely placed in the
systemic venous left atrium gaining satisfactory sensing and pacing thresholds despite consisting partially of
pericardial tissue.
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INTRODUCTION
The mustard operation (MO)[1] was a well-established
method to correct the transposition of the great arteries
before being superseded, in the recent years, by anatomic
repair, the so called arterial switch operation[2,3]. The procedure employs a pericardial baffle to change the direction of the blood flow from the systemic venous return
to the left ventricle and pulmonary venous return to the
right ventricle[1].
Disturbances of rhythm and conduction in patients
undergoing MO-have been the focus of many studies[4-6].
Occasionally a permanent pacemaker is needed especially
for patients with symptomatic sick sinus syndrome.
Usually one electrode is put in the apex of the anatomic left (subpulmonary) ventricle and the atrial lead is
fixed into the left atrial appendage[4].
Nonetheless, if the the systemic venous atrium does
not include the left atrial appendage it is impossible to
screw the atrial lead into the left atrial appendage. In
addition, it is questionable whether, positioning the electrode in the systemic venous atrium, sensing capabilities
are inadequate as the neo-atrium consists partially of

Abstract
We present the case of a young woman corrected with
a Mustard procedure undergoing successful transvenous double chamber pacemaker implantation with the
atrial lead placed in the systemic venous channel. The
case presented demonstrates that, when the systemic
venous atrium is separate from the left atrial appendage, the lead can be easily and safely placed in the
systemic venous left atrium gaining satisfactory sensing and pacing thresholds despite consisting partially of
pericardial tissue.
© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cardiac pacing; Mustard procedure; Transposition of great arteries
Core tip: Disturbances of rhythm in patients undergoing
Mustard Procedure are common and they often require
implantation of a permanent pacemaker with the atrial
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Figure 1 Apical 4-chamber view. A: The Mustard procedure employs a pericardial baffle to direct systemic venous return to the left ventricle and pulmonary venous
return to the right ventricle; B: With color Doppler. The deoxygenated blood from the vena cavae is directed to the mitral valve and and thence into the left ventricle
which is the pumping ventricle for the pulmonary artery and the pulmonary circulation. LV: Left ventricle; RV: Right ventricle.

A DX

B

Figure 2 Chest X-ray. A: Antero-posterior chest X-ray after pacemaker implantation to confirm the position of the pacemaker leads. The ventricular lead is situated
in the anatomic left ventricle, and the atrial lead in the systemic venous baffle; B: Lateral chest X-ray after pacemaker implantation to confirm the position of the pacemaker leads In this patient the left atrial appendage was kept outside of venous tissue therefore the atrial lead was inserted and screwed into the systemic venous
channel and a loop was created.

pericardial tissue and whether the electrode remains in
the correct position.
We present the case of a young woman corrected
with a Mustard procedure undergoing successful transvenous double chamber pacemaker implantation with the
atrial lead placed in the systemic venous channel.

to atrioventricular conduction disturbances, the patient
was subjected to a transvenous double chamber pacemaker implantation. Through the left cephalic vein an
active-fixation electrode was introduced and placed in the
apex of the anatomic left (subpulmonary) ventricle. Satisfactory values of sensing (8 mV) and pacing thresholds
(0.5 mV) were gained without diaphragmatic stimulation.
In this patient the left atrial appendage was kept outside of venous tissue and therefore the passive-fixation
atrial lead was inserted into the systemic venous channel
and a loop was created.
Sensing and pacing thresholds were 1 mV and 2 V
per 0.5 ms respectively. Post-procedural X-ray confirmed
adequate positioning of the leads (Figure 2). The patient
was discharged after an uneventful postoperative course.
At the 5-year follow up the leads were still in the correct position and sensing and pacing values were not subject to change. The woman was asymptomatic in sinus
rhythm with a regular ventricular activation driven from
the atrium.

CASE REPORT
A 32-year-old female was born with a transposition of
the great arteries (TGA), a large defect of the ventricular
septum and a persistent ductus. At six months old she
had a MO which involved closure of the defect of the
ventricular septum and ductus arteriosus.
After the operation, she showed no symptoms at
regular outpatient clinics. Nonetheless, 31 years after the
MO she experienced dizziness, progressive tiredness, and
shortness of breath. Echocardiography revealed a good
left and right ventricular function (Figure 1).
With Holter monitoring we observed periods of
atrioventricular junctional escape rhythm, high degree of
atrioventricular block and pauses of up to 5.4 s. Indication was given for a pacemaker implantation. Due to the
dizzy spells caused by sinus node dysfunction in addition
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that the superior aspect of the systemic venous-left atrium is the most optimal location.
Nonetheless, when left atrial appendage is not in place
or it is not included into the systemic venous atrium, it is
impossible to screw the atrial lead into the left atrial appendage. The electrode may be positioned in the systemic
venous atrium but, as it consists partially of pericardial
tissue, there are concerns associated with obtaining suboptimal sensing and pacing thresholds and, despite this,
there are no studies addressing the feasibility and efficacy
of transvenous leads implanted into the pericardial baffle.
We present the case of a 32-year-old female undergoing a Mustard operation at six months of age who had
transvenous double chamber pacemaker implantation
because of high-degree atrioventricular block.
The ventricular electrode was placed in its usual position in the apex of the anatomic left (subpulmonary)
ventricle avoiding creating a loop in this location which
can be a substrate for ventricular ectopic beats[4]. In contrast, since the left atrial appendage was outside the systemic venous atrium, it was impossible to place the lead
into the left auricular appendix. Therefore, the atrial lead
was positioned in the systemic venous channel and a passive fixation pacing was chosen to avoid pericardial baffle
damage. Nonetheless, the use of passive-fixation pacing
may lead to electrode dislodgement and this risk is raised
by the absence of trabecular structures in the systemic
venous channel differently from the left atrial appendage.
Therefore, to prevent lead dislodgement, we created an
electrode loop in the tube-like systemic venous channel.
At the end of the procedure sensing and pacing
thresholds were adequate and, after 5 years, leads were
still in the correct position with unchanged sensing and
pacing thresholds.
In conclusion, the case of our patient demonstrates
that in patients after Mustard repair, when the left atrial
appendage in not reachable for surgical or anatomical
reasons, the lead can be easily and safely placed in the systemic venous left atrium gaining satisfactory sensing and
pacing thresholds and with no risk of lead dislodgement.

Table 1 Potential technical and procedure-related compl
ications of pacing following Mustard procedure
Complications
Lead dislodgement
Lead positioning
Abnormal anatomy post surgery
Spontaneous systemic venous baffle and venous obstruction
Systemic venous baffle and venous obstruction after lead insertion
Ventricular rhythm disturbances
Pacing thresholds, pacing impedance and sensing inadequate measurments or variations
System erosion/infection
Endocarditis risk
Paradoxical thromboembolic events

anomalies[7]. The surgical repairs for TGA were first
introduced by Senning in 1959; Mustard modified this
technique in 1964[1].
At the moment an anatomical correction is the most
extensively used procedure; and the arterial switch has
largely taken the place of the atrial switch procedure.
Nonetheless late development of both atrial arrhythmias
are well recognized late complications of atrial baffle surgery[4-11] (Table 1).
Intra-atrial re-entrant tachycardia is the most common arrhythmia found among these patients, which has
been associated with development of heart failure and
death[5,9].
In particular, causes of arrhythmias after the Mustard
repair include[4,12,13]: (1) damage during surgery to the
sinus node or sinus node artery; (2) break of intra-atrial
conduction by interruption of internodal pathways; and
(3) intraoperative damage to atrioventricular (AV) node
conduction tissue.
Pacemaker implantation is indicated for patients after MO who have a HR < 30 beats/min, Stokes-Adams
episodes, patients requiring pharmacological therapy for
tachyarrhythmias, or those with a poor systemic ventricular function and bradycardia[14,15]. In addition, some
MO patients require pacemaker implantation for sinus
node dysfunction, AV block, in order to permit medical
therapy of tachyarrhythmias or as an anti-tachycardia
therapy[16].
Pacemaker implantation in this setting can be technically challenging because of the complex anatomy[17] and
the possibility of complications such as systemic venous
baffle obstruction or left innominate vein, right/left subclavian vein obstruction[18]. Therefore, the determination
of the exact vascular anatomy is mandatory to decide the
most suitable position for placing the leads.
In this regard echocardiography, venography or intravenous digital subtraction angiography before implantation may be of great help in studying the anatomy structural variations before pacemaker implantation.
However, usually one electrode is placed in the apex
of the anatomic left (subpulmonary) ventricle-and the
atrial lead is fixed to the left atrial appendage[7]. Berul et
al[19] suggests, in the postoperative Mustard procedure,
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Case characteristics

A 32-year-old female born with a transposition of the great arteries (TGA), a
large ventricular septal defect and a patent ductus arteriosus who underwent a
mustard operation (MO) at six months of age.

Clinical diagnosis

Progressive fatigue and dizziness and shortness of breath 31 years after her
operation.

Differential diagnosis

Mobitz Ⅰ second-degree atrioventricular (AV) block from Mobitz Ⅱ second-degree AV block, as well as Mobitz Ⅱ second-degree AV block from third-degree
AV block.
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Imaging diagnosis

Echocardiography, venography or intravenous digital subtraction angiography
prior to implantation may be of great help in studying the anatomy structural
variations before pacemaker implantation.

8

Pathological diagnosis

Holter monitoring showed episodes of atrioventricular junctional escape rhythm
and high degree atrioventricular block.

9

Treatment

Indication was given for a pacemaker implantation.

Related reports

Some MO patients require pacemaker implantation for sinus node dysfunction,
AV block, to permit medical therapy of tachyarrhythmias or as anti tachycardia
therapy.

10

Term explanation

Mustard Operation is surgical treatment of TGA nowadays an anatomical correction is more preferred and this arterial switch procedure has largely replaced
MO.

Experiences and lessons

11

The case presented demonstrates that, when the left atrial appendage is not
included into the systemic venous atrium, the lead can be easily and safely
placed in the systemic venous left atrium gaining satisfactory sensing and pacing thresholds despite it consists partially of pericardial tissue.

12

Peer review

A well-written case report merits consideration for publication as it describes a
novel idea for permanent pacing in a patient with Mustard procedure.
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INTRODUCTION
Epiploic appendagitis (EA) is a rare cause of acute or
subacute abdominal pain, where the diagnosis can be
challenging, particularly in a patient on peritoneal dialysis (PD)[1]. Lack of pathognomonic clinical, laboratory
and radiological findings can pose significant difficulty
in diagnosis and differentiation of EA from common
acute abdominal pathologies. EA is a self-limiting condition with a benign clinical course, which can be managed
conservatively, if the diagnosis can be made through
exclusion. A Medline search on the management of EA
on PD patients showed no publications on this subject.
Here, we present the management of patient on PD presenting with left iliac fossa pain (LIF), where the diagnosis of EA was confirmed by laparoscopy and review the
pertinent published literature.

Abstract
Epiploic appendagitis (EA) is rare cause of acute or subacute abdominal pain in patients on peritoneal dialysis
(PD), where the diagnosis can be challenging as the
clinical features, laboratory markers and imaging characteristics have not been described previously in this
group of patients. Here, we present the management
of a case of EA in a patient on PD and review published
literature pertinent to the subject. The importance of
establishing the diagnosis early by laparoscopy is emphasised.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

A 61-year-old female, who was on peritoneal dialysis for
2 years for renal failure secondary to Escherichia coli sepsis
in the past, had presented with sudden onset of continuous severe LIF in the early hours of the morning which
was exacerbated by movements. There was no associated
fever, vomiting, change in bowel habit or haemodynamic
instability. There was marked tenderness and guarding in
the LIF inferolateral to the exit site of the PD catheter.
However, there was no clinical evidence of infection
involving the exit site, catheter tunnel or peritonitis. The
complete blood count was normal, but the C-reactive
protein (CRP) was raised to 16 mg/L (normal range, 0-5

Key words: Epiploic appendagitis; Peritoneal dialysis;
Abdominal pain; Diagnosis; Laparoscopy
Core tip: The diagnosis and management of a patient
with epiploic appendagitis (EA), who presents with
acute abdominal pain, can be challenging. A high index of suspicion, exclusion of other causes of acute
abdominal pain by computerised tomographic scan and
an a low threshold for an early diagnostic laparoscopy
is the way forward in establishing the diagnosis of EA
and preservation of peritoneal dialysis catheter.
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Figure 1 Computed tomography. A: Axial computed tomography (CT)
scan of the abdomen showing a fat density area with some surrounding
inflammation (large arrow) anterior to the descending colon (small arrow)
in the left iliac fossa just below the abdominal wall at the site of epiploic
appendagitis; B: A coronal oblique CT image showing the fat density area
with surrounding inflammation (arrow) adjacent to the descending colon.

mg/L). The cytology of PD fluid showed a white blood
cell count of 251/mm3 with 94% polymorphonuclear
leucocytes with negative culture. An ultrasound (US)
scan and a non-contrast computerised tomographic (CT)
scan of abdomen were unremarkable. She was treated
with analgesics, intraperitoneal Vancomycin (2 gm) and
Gentamicin (32 mg) on a presumed diagnosis of lowgrade peritonitis. Five days later her abdominal pain had
subsided significantly, hence she was discharged home.
Two weeks later, she presented with recurrent pain in
the LIF, which on one occasion was very intense mimicking acute mesenteric ischaemia requiring repeated
administration of morphine. Abdominal examination
revealed tenderness and guarding in the LIF. The white
cell count was normal, but the CRP was elevated to 67
mg/L. The culture of the PD fluid was sterile. Arterial blood gas and blood lactate were normal. A repeat
contrast enhanced CT scan of abdomen showed patent
coeliac axis, superior and inferior mesenteric arteries
with normal perfusion of the intestine. However there
was small amount of fluid in the pelvis and a fat density
area with some surrounding inflammation anterior to
the descending colon in the left iliac fossa just below the
abdominal wall, which was suggestive of the possible
diagnosis of epiploic appendagitis (Figure 1). A flexible
sigmoidoscopy and transvaginal US scan were normal.
As the abdominal pain was intractable and persistent
after 6 wk of treatment, under general anaesthesia, the
PD catheter was removed and a laparoscopy was carried out using the PD catheter entry site. The greater
omentum was adherent in the LIF where a small area on
the anterior surface of the middle of the sigmoid colon
was adherent to anterior abdominal wall over the site of
maximum tenderness. There was evidence of inflammation on the anterior surface of the sigmoid colon where
appendix epiploicae were present at the site of fibrinous
adhesion, indicating epiploica appendagitis (Figure 2).
Rest of the sigmoid colon and the abdominal organs
were normal. The adhesion was released laparoscopically
after inserting a 5 mm port in the right iliac fossa and
a new PD catheter was replaced. This led to complete
resolution of symptoms and restoration of PD.

pose tissue on the colonic surface, 50-100 in number,
measuring 0.5-5 cm in length. The majority of them are
situated on the sigmoid and descending colon, which
explains the preponderance of EA in the left side of the
abdomen, compatible with the finding in our case. Each
appendage is supplied with one or two arteries from the
colonic vasa recta and drained by a single vein[2]. These
vascular structures are extremely mobile and susceptible
to ischaemia, inflammation and necrosis if torsion, kink
or stretching occurs[3].
Since the first report of EA in 1959 by T Case, several case series have been described in the normal population[4], but the clinical features and management of
EA in a PD patient has not been reported previously.
The primary EA is believed to occur spontaneously,
whereas secondary EA occurs as a result of adjacent
inflammatory diseases such as diverticulitis, appendicitis
and cholecystitis[5,6].
The presenting symptom of EA is a localised nonmigratory pain on the LIF, in the absence of severe illness, which is exacerbated by movements. Localised and
rebound tenderness are usually present. There is lack
of significant inflammatory response, particularly at the
time of initial presentation. In PD patients, the nature
of pain may be different if the inflamed appendage is
adherent to the parietes and repeated distension of the
abdominal wall during PD fluid exchanges may lead to
stretching of the sensitive parietal peritoneum and severe
pain. A high index of suspicion of EA after exclusion
of acute diverticulitis, appendicitis, haemorrhagic ovarian cyst, torsion of an ovarian cyst, pelvic inflammatory
diseases and mesenteric lymphadenitis, delayed perforation of bowel by the PD catheter or ischaemia of intraabdominal organs, is necessary. Epiploic appendagitis
adherent to the abdominal wall can lead to complications such as intestinal obstruction form torsion of the
small intestine, strangulation, ileus and catheter drainage
problems[7-10].
The patients on PD are more prone to serious intraabdominal pathology than patients on haemodialysis due
to an effect of PD to impair the normal physiological response of the peritoneal membrane[11]. An early diagnosis of EA by excluding all causes of surgical peritonitis is
paramount in PD patients. An undiagnosed peritonitis in
PD patients caused by perforation of intestine or intestinal ischaemia can prove fatal. The presence of pneumo-

DISCUSSION
Epiploic appendages are peritoneal outpouching of adi-
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roscopy was performed. We believe that a low threshold
for diagnostic laparoscopy should be maintained if the
symptoms fail to resolve within a week or the diagnosis remains uncertain[21,22]. We did remove the original
catheter and used the catheter entry site to introduce a
port and telescope. In retrospect, laparoscopy without
removal of catheter could have been performed, thereby
avoiding the need of removal and replacement of PD
catheter.
In a conclusion, establishment of the diagnosis of
EA in patients on PD can be challenging, hence a diagnostic laparoscopy should be undertaken early to establish the diagnosis, exclude any other abdominal conditions and retain the PD catheter.

Anterior abdominal wall

Omentum

Sigmoid
colon

Figure 2 Laparoscopic appearance showing the omentum and anterior
surface of the sigmoid colon adherent to the peritoneum lining the anterior abdominal wall in the left iliac fossa.

COMMENTS
COMMENTS
Case characteristics

peritoneum visible in erect chest-X-ray and CT scan may
not be sensitive or specific for a perforated hollow viscus
since this may be present in 3.7% of healthy PD patients
and in 0%-11% in patients with bowel perforation[12].
Laboratory findings specific to EA could be insignificant according to several studies. Mild leucocytosis and
a low-grade increase in CRP is accepted as markers of
mild inflammation[13]. The diagnostic yield of radiological investigations such as US, CT and magnetic resonance (MR) scan is considered to be high, although the
findings are not specific for EA. Epiploic appendages
cannot usually be seen during radiological imaging unless
inflamed or associated with gross ascites or haemoperitoneum. EA may be diagnosed with US scan, with findings of solid, oval, non-compressible hyperechoic mass
under the site of maximal tenderness, and lack central
blood flow on Doppler US scan[14]. The CT features of
EA are characteristic according to several studies, which
show a pericolonic ovoid mass with hyperattenuating
rim surrounded by fat stranding[15,16]. The anterior localisation of EA in relationship to the colonic lumen is
mentioned as a usual finding in making a confident diagnosis. The other fatty lesions that can mimic US and CT
findings of acute EA are chronic calcified EA, omental
infarction, post-operative changes, and peritoneal carcinomatosis[17,18]. The MR scan findings include an oval
shaped fat intensity mass with a central dot on T1- and
T2-weighted images, which possessed an enhancing
rim on post-gadolinium T1-weighted fat saturated images. The lesion is best visualized on post-contrast T1weighted fat saturated images[19]. The only concern about
MR scan is the risk of nephrogenic systemic sclerosis
due to gadolinium.
The majority of patients with EA recover spontaneously within less than four weeks with conservative
management[20]. Recurrence of symptoms have been reported in up to 40% of cases, where surgery in the form
of laparoscopic or conventional open excision of the
inflamed epiploic appendix may be needed[13]. Establishment of an early and definitive diagnosis of EA may not
be straightforward, in PD patients, as it happened in our
case. There was a delay of 6 wk before a diagnostic lapa-
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A 67-year-old female, on peritoneal dialysis (PD), presented with recurrent attacks severe left iliac fossa pain.

Clinical diagnosis

There was marked tenderness and guarding in the left iliac fossa.

Differential diagnosis

Consideration of acute diverticulitis, appendicitis, haemorrhagic ovarian cyst,
torsion of an ovarian cyst, pelvic inflammatory diseases and mesenteric lymphadenitis, delayed perforation of bowel by the PD catheter or ischaemia of intraabdominal organs, in the differential diagnosis is necessary.

Laboratory diagnosis

An elevated C-reactive protein was present.

Imaging diagnosis

Computed tomography scan of the abdomen showed inflammatory changes in
the left iliac fossa (LIF) suggesting the possibility of epiploic appendagitis (EA).

Pathological diagnosis

Laparoscopy revealed adhesion of the sigmoid colon to the anterior abdominal
wall with an appendix Epiploica was present.

Treatment

Laparoscopy and adhesiolysis led to complete resolution of symptoms.

Experiences and lessons

Recurrent pain over the LIF is patient on PD in the absence of classical clinical
and radiological features should prompt a clinician to consider the diagnosis of
EA and perform a diagnostic laparoscopy to establish the diagnosis.

Peer review

This case report is suitable for publication.
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the world literature. Although the exact pathophysiology
remains uncertain, plausible explanations are proposed.
Original sources: Sood V, Khanna R, Alam S, Rawat D, Bhatnagar S, Rastogi A. Ductal paucity and Warkany syndrome in a
patient with congenital extrahepatic portocaval shunt. World J
Hepatol 2014; 6(5): 358-362 Available from: URL: http://www.
wjgnet.com/1948-5182/full/v6/i5/358.htm DOI: http://dx.doi.
org/10.4254/wjh.v6.i5.358

INTRODUCTION
An eleven-year-old male child was admitted with recurrent episodes of cholestatic jaundice since age three.
Each episode was associated with fever, pruritus and
clay colored stool, lasting for 10-15 d. There was no history of variceal bleeding, respiratory difficulty, altered
sensorium, abdominal distension, oliguria, loose stool,
blood in stool, rash, joint pains or any other autoimmune phenomena.

Abstract
An eleven-year-old clinically dysmorphic and developmentally retarded male child presenting with complaints of 5 episodes of recurrent cholestatic jaundice
since 3 years of age was evaluated. Imaging revealed
features consistent with congenital extrahepatic portocaval shunt (Abernethy type 1b), multiple regenerative
liver nodules and intrahepatic biliary radical dilatation.
The presence of ductal paucity and trisomy 8 were confirmed on liver biopsy and karyotyping. The explanation
for unusual and previously unreported features in the
present case has been proposed.

CASE REPORT
The patient was born preterm at 8.5 mo gestation and
had indirect hyperbilirubinemia without kernicterus, and
was managed with phototherapy. The antenatal period
was uneventful. Developmentally, his motor development
coincided with his chronological age, but mental age
lagged by 5 years.
On examination, his vital parameters were stable.
Anthropometry revealed severe malnutrition. There was
no pallor, icterus, clubbing, cyanosis, edema, or any peripheral symptoms of chronic liver disease. Dysmorphic
features were present and included triangular facies, deep
set eyes, antimongoloid slant, bulbous upturned nose
tip, mal-aligned upper teeth, retrognathia, camptodactyly,
single crease on little finger, multiple finger webs and

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Congenital extrahepatic portocaval shunt;
Ductal paucity; Warkany syndrome; Trisomy 8
Core tip: This study highlights the association between
the congenital extrahepatic portocaval shunt with hepatic ductal paucity and trisomy 8 for the first time in
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A

B

Figure 1 Photograph showing deep plantar furrows (A) and finger webs with camptodactyly (B).

Table 1 Laboratory parameters of the child at various time periods
Parameter

Age

Hb (g/dL)
TLC (cells/mm3)
Platelets (cells 1000/mm3)
Bilirubin (T/D) (mg/dL)
AST (IU/L)
ALT (IU/L)
SAP (IU/L)
GGT (IU/L)
Albumin (g/dL)
INR
Ammonia (μg/dL)
AFP (ng/mL)
Fasting blood sugar (mg/dL)
pO2 (mmHg) on room air
A-aO2 gradient (mmHg)
BMI Z-score
Height Z-score

6 yr

10 yr

11 yr
First contact

11.25 yr
Follow-up (episode of cholangitis)

0.8/0.5
100
104
410
3.7
-

10.7
11300
329
1.1/0.5
71
43
513
3.5
6.5
-

11
11600
253
1.5/0.6
60
71
550
165
3.7
1.3
155
42
79.3
26.4
-3.5
-1.7

13.6
22200
213
3.18/1.92
242
148
604
224
3.3
1.1
229
1.81
72
80
21
-3.07
-1.9

A-aO2: Alveolar to arterial oxygen gradient; AFP: Alpha-fetoprotein; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BMI: Body mass
index; GGTP: Gamma glutamyl transpeptidase; Hb: Hemoglobin; INR: International normalized ratio; pO2: Partial pressure of oxygen; SAP: Serum alkaline
phosphatase; T/D: Total/direct; TLC: Total leukocyte count.

deep plantar furrows (Figure 1). Ophthalmological examination revealed clear lens with normal cornea, iris and
fundus. Orthopedic assessment revealed pectus carinatum and elbow contractures with restriction of extension
movements. The spine was normal. Abdominal examination revealed no organomegaly or free fluid. Neurological examination was normal with preservation of higher
mental, motor and sensory functions. Cardiovascular and
respiratory systems were normal.
Laboratory parameters revealed conjugated hyperbilirubinemia with elevated liver enzymes. Synthetic function
markers (albumin and prothrombin time) and lipid profile were normal. Serology for hepatitis A, B and C viral
infection was negative (Table 1). Doppler ultrasonography (USG) of the abdomen revealed coarse liver with
anomalous drainage of the extra-hepatic portal vein (PV)
into the inferior vena cava (IVC) with non-visualization
of intra-hepatic PV radicles. These findings were confirmed on contrast-enhanced computerized tomography

WCCR|www.wjgnet.com

(CT) (Figure 2A), magnetic resonance imaging (MRI)
and cholangiopancreaticography (MRCP). Imaging also
revealed bilateral nephromegaly and dilatation of intrahepatic biliary radicles (IHBRD, left > right), without evidence of stricture, beading, mass or calculi in the biliary
tree (Figure 2B). On MRI, numerous nodules were seen
in both liver lobes which were hyper-intense on T1 and
showed variable signal on T2 (Figure 2C). These imaging features were consistent with congenital extrahepatic
portocaval shunt (CEPS or Abernethy type 1b), multiple
regenerative liver nodules and IHBRD.
Subsequent evaluation revealed fasting hypoglycemia
and hyperammonemia. Arterial blood gas analysis showed
high alveolar-arterial gradient with hypoxemia on room
air. Echocardiography showed structurally normal heart
with severe shunting on injection of saline contrast, thus
suggesting moderate hepatopulmonary syndrome (HPS).
Alpha-fetoprotein concentration was normal. Esophagogastroduodenoscopy revealed no varices. A skeletal
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Figure 2 Congenital extrahepatic portocaval shunt (Abernethy Type 1b), multiple regenerative liver nodules and dilatation of intrahepatic biliary radicles.
A: Reconstructed 3-D images of contrast-enhanced computerized tomography (CECT) scan showing congenital extrahepatic portosystemic shunt with drainage of the
portal vein (arrowhead) into the inferior vena cava-splenic and superior mesenteric veins are shown by vertical and horizontal arrows, respectively; B: Magnetic resonance cholangiopancreaticography images showing dilatation of bilobar intrahepatic biliary radicles (arrow); C: T1-weighted axial images on MR showing well defined,
round, hyper-intense lesions in both liver lobes (arrows); D: Reconstructed 3-D CECT images of lumbar spine showing spina bifida at L1 and L2 levels; E, F: Liver
biopsy specimen showing preserved acinar architecture; portal tract showing prominent hepatic arteriole (arrowhead) with absence of portal venule and bile ductules (E,
hematoxylin and eosin stain, × 400) with periportal fibrosis (F, Masson-trichrome stain, × 40).

survey revealed spina bifida (Figure 2D). Brain imaging
was normal. Karyotyping showed mosaic trisomy of
chromosome 8. Liver biopsy revealed maintained acinar
architecture with mild cholestasis; portal tracts showed
total absence of PV profiles, ductal paucity (bile duct:
portal tract ratio of 0.3), conspicuous hepatic arteries and
periportal fibrosis (Figure 2E and F).
The child was started on sodium benzoate, uncooked
cornstarch diet and pentoxiphylline. His fasting hypoglycemia, hyperammonemia and hypoglycemia got corrected
after one month of follow-up. He had another episode
of jaundice with fever four months later which was managed conservatively. The patient’s family was counselled
regarding the prognosis including the possible need for
liver transplantation (LTx).

absence of intrahepatic PV branches; this was further
subclassified as Type 1a, where splenic (SV) and superior
mesenteric veins drain separately into the IVC, and Type
1b, when these veins drain after the formation of a short
PV trunk, which drains into the IVC in an end-to-side
fashion; and (2) Type 2, with intact PV and the presence
of a side-to-side portocaval shunt[1]. A recent review suggested a classification based on anatomical site of origin
and termination, type of communication with the systemic vein and number of communications[2]. CEPS are
known to be associated with various congenital anomalies,
particularly cardiovascular, gastrointestinal, genitourinary,
skeletal and neurological, and genetic syndromes (Turner’s
and Goldenhar’s)[3]. Our case was Type 1b CEPS without
any other major structural malformations, except dysmorphism and spina bifida. He also had nephromegaly with
structurally normal kidneys on imaging.
Clinical manifestations in CEPS occur either due
to direct entry of intestinal blood and toxins into the
systemic circulation or due to long-standing deprivation of PV blood supply with subsequent effects on
liver regeneration and metabolism; some features are
secondary to associated congenital abnormalities. As
per recent reviews, the median age at presentation is 3.7
years with common modes being hypoxemia secondary
to HPS or portopulmonary hypertension (26%-34%),

DISCUSSION
Congenital extrahepatic portosystemic shunts (CEPS),
or Abernethy malformation, is a rare congenital anomaly
characterized by shunting of portal venous blood to the
systemic circulation. On the basis of the presence of the
PV and its intrahepatic radicles and the type of shunt,
these malformations were classified by Morgan and Superina as (1) Type 1 (85%), with complete diversion of
portal venous blood into the systemic circulation and total
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galactosemia (raised blood and urinary concentrations
of galactose without enzyme deficiency) (26%), hepatic
encephalopathy (HE) or hyperammonemia (9%-34%),
neonatal cholestasis (13%) and incidental detection on
imaging (9%-21%). Less common presentations are liver
dysfunction, hypoglycemia, hepatocellular carcinoma
and gastrointestinal bleeding[2,4]. Our patient developed
growth failure, hyperammonemia, hypoglycemia, HPS
(low partial pressure of oxygen and high alveolar to arterial oxygen gradient on room air) as well as recurrent
jaundice (Table 1).
Focal hepatic lesions are common (35%-50%) in
CEPS. As the liver is deprived of hepatotrophic factors
such as insulin and glucagon, it undergoes atrophy with
concomitant regeneration. Regenerative changes manifest as focal nodular hyperplasia, nodular regenerative
hyperplasia, hepatocellular adenoma, and rarely cirrhosis,
hepatocellular carcinoma and hepatoblastoma[2-4]. Our
case had multiple regenerative nodules on imaging with
normal AFP.
The diagnosis is established with USG Doppler and
CT/MR angiography. Liver biopsy is needed for classification and subsequent management, as well as to
establish the nature of the focal lesions. Liver histology in CEPS usually show absence or hypoplastic PVs,
thickened hepatic arteries, minimal or moderate portal
fibrosis, proliferation of thin vascular, capillary, or lymphatic structures in portal and periportal regions, and occasionally focal ductular proliferation[2]. Our case showed
the absence of PV with prominent hepatic arteries and
F2 fibrosis on Metavir staging. In addition, our case had
ductal paucity, a finding which has not been previously
described in CEPS.
Trisomy 8 or Warkany syndrome is a rare disorder.
The majority of cases are mosaic as complete trisomy is
usually lethal in fetal life. Deep plantar furrow is pathognomonic. Patients also have corneal clouding, strabismus,
low set or abnormally shaped ears, bulbous nose tip,
cleft palate, camptodactyly, clinodactyly, deep palmar furrow, anomalies related to the skeletal, cardiovascular and
urogenital system, and mild to moderate mental retardation[5,6]. Most of these findings were present in our case,
and to the best of our knowledge this is the first report
of an association between CEPS and trisomy 8.
The presence of recurrent jaundice with bile ductal
paucity and IHBRD were unusual features in our case.
Recurrent jaundice in CEPS has been described in the literature, but no explanation has been provided[7]. During
embryogenesis, PV plays a crucial role in the formation
and remodeling of the ductal plate. Conversely, lack of
remodeling is frequently associated with abnormalities in
the ramification pattern of PV. Thus, both ductal plate
malformation (DPM) and PV abnormalities may be interrelated. DPM is also associated with Caroli’s syndrome
and thus may also explain IHBRD seen in our case[8]. Another possible explanation is a pressure effect on the biliary system by the prominent dilated hepatic artery leading to recurrent cholangitis and ductal paucity secondary
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to chronic biliary obstruction. Another genetic defect,
Alagille’s syndrome, associated with mutations in Jagged1
or NOTCH2 genes, is also associated with ductal paucity
and dysmorphic features, but our child didn’t have other
phenotypic features to suggest the disorder[9].
An algorithm for the management of CEPS has been
suggested depending on the type of abnormality, symptoms and the presence of liver tumor[2]. Acceptable therapeutic options include LTx in type 1 and shunt occlusion
(radiological or interventional) in type 2 cases. Common
indications for LTx include HE or hyperammonemia
(38%), pulmonary complications (32%) and tumor
(15%)[4]. Authors have also proposed shunt occlusion for
type 1 cases, presuming that the miniature hepatopetal
vessels may enlarge after the procedure[2]. Our patient
had moderate subclinical HPS, hyperammonemia and
hypoglycemia along with total absence of PV radicles on
liver histology, thus mandating LTx.
We describe a case of CEPS type 1b with trisomy 8
with an unusual presentation manifesting as recurrent jaundice, cholangitis and ductal paucity. We discuss the possible
cause of recurrent jaundice and ductal paucity in CEPS.
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Related reports

This is the first report highlighting the association between congenital malformation of portocaval shunt and trisomy 8. The cause of the unusual and previously
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Term explanation

Congenital extrahepatic portosystemic shunts (CEPS), or Abernethy malformation is a congenital anomaly characterized by shunting of the portal venous
blood to the systemic circulation.
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BODY MODIFICATION, NON-THERAPEUTIC

Tattooing: A potential novel risk factor for iliopsoas abscess
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Staphylococcus aureus IPA after tattooing and review
the epidemiology, etiology, clinical features, and management of IPA. Maintaining a high clinical suspicion for
this condition in patients with risk factors is important
for prompt and accurate diagnosis and prevention of
complications, such as sepsis and death.
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Abstract

INTRODUCTION

Iliopsoas abscess (IPA) is an uncommon infection. The
clinical presentation is usually insidious. Most patients
present with nonspecific symptoms, leading to difficulty
in prompt and accurate diagnosis. Delay in diagnosis
can lead to complications, such as sepsis and death.
Tattooing has become more popular over the recent
years and has been associated with tattooing-related
and blood-borne infections. We present two related
cases of methicillin-resistant Staphylococcus aureus IPA
after tattooing and review the epidemiology, etiology,
clinical features, and management of IPA.

Iliopsoas abscess (IPA) is a collection of pus in the iliopsoas compartment[1]. The unique anatomy of the psoas
muscle predisposes it to infections by both direct extension and hematogenous spread[2]. The close proximity of
the psoas muscle to sigmoid colon, jejunum, appendix,
ureters, aorta, renal pelvis, pancreas, iliac lymph nodes,
and spine makes it susceptible to contiguous spread of
infections from these organs[3]. The abundant vascular
supply of the muscle predisposes it to hematogenous
spread of infections from occult sites[4]. The insidious
onset and occult characteristics of IPAs can cause diagnostic delays and result in high mortality and morbidity[2].

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Iliopsoas abscess; Methicillin-resistant
Staphylococcus aureus; Intravenous drug abuse; Tattooing; Primary iliopsoas abscess; Secondary iliopsoas
abscess

CASE REPORT
A 48-year-old female with past medical history of gastroesophageal reflux disease and migraines presented
with 4 d of abdominal and back pain, dysuria, nausea,
and vomiting. She denied alcohol use, but admitted to
cigarettes (34 pack-years) and previous intravenous (IV)
drugs (most recent use 2 mo prior to presentation). Vitals
included temperature of 98.3 degrees Fahrenheit, heart
rate 103 beats per minute, blood pressure 138/84 mmHg,
and respiratory rate 28 per minute. Physical exam was un-

Core tip: Iliopsoas abscess (IPA), a collection of pus in
the iliopsoas compartment, is classified as primary or
secondary depending on the source of infection. While
immunocompromise and intravenous drug abuse are
the most common known risk factors for primary IPA,
tattooing may represent a novel risk factor as well.
We present two related cases of methicillin-resistant
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Left lliopsoas abscess

Figure 2 Home-made tattoo placed on the patient’s back by her husband
with shared equipment.

Epidural abscess

paraspinal abscess, a tiny intra psoas abscess on the right,
and inflammatory changes in the right posterior paraspinal muscles without an associated abscess (Figure 1).
Neurosurgery did not recommend surgical intervention.
Interventional radiology performed CT-guided aspiration
of the left paraspinal and left psoas abscesses, draining 14
and 15 milliliters of purulent material, which grew MRSA.
Interestingly, patient’s husband was also admitted to
the same hospital at the same time and diagnosed with
IPA due to MRSA. Our patient gave further history that
her husband had used the same ink and equipment to
tattoo his own arm and her back (Figure 2). Shortly afterwards, he had developed a superficial infection at his
tattoo site which resolved prior to admission. Of note,
comparison of MRSA isolated from our patient and
her husband revealed identical sensitivities to antibiotics, suggesting the same strain (Table 1). Our patient was
eventually discharged with outpatient IV antibiotics. At
discharge, she was stable and afebrile with negative blood
cultures and normal WBC.

Figure 1 Above: left iliopsoas abscess on contrast-enhanced computed
tomography scan, below: epidural abscess on magnetic resonance imaging.

remarkable. Laboratory data revealed a white blood cell
count (WBC) of 34.6 × 103 cells per microliter, 92.8%
neutrophils, 2% bands, hemoglobin of 12.4 g per deciliter, sodium of 135 mmol per liter, chloride of 97 mmol
per liter, blood urea nitrogen (BUN) of 19 mg per deciliter, AST of 53 IU per liter, and ALT of 42 IU per liter.
Urinalysis revealed cloudy urine with pH of 5.5, specific
gravity of > 1.030, > 25 squamous epithelial cells, 11-17
WBC, 9-15 red blood cells, moderate bacteria, positive
nitrites, negative leukocyte esterase, 2+ bilirubin, and
3+ urine protein, blood, and ketones. Urine toxicology
screen was positive only for tricyclic antidepressants. Viral hepatitis panel was positive for Hepatitis C antibody.
Human immunodeficiency virus (HIV) serology was
negative. Initial blood gram stain revealed gram positive
cocci in clusters, blood cultures grew methicillin-resistant
Staphylococcus aureus (MRSA), and urine culture remained
negative. Vancomycin was initiated.
Transthoracic echocardiogram did not show evidence
of endocarditis. Computed tomography (CT) of abdomen
and pelvis with IV contrast revealed abscess formation in
the left posterior paraspinal muscles with retroperitoneal
extension along the left iliopsoas and pelvis (Figure 1).
Follow-up magnetic resonance imaging (MRI) of lumbar
spine with and without contrast showed epidural abscess
spanning the lumbar spine along the anterior epidural
compartment (from T12 to S1), a small epidural abscess
in the left posterolateral epidural compartment in the sacrum, left psoas abscess, left retroperitoneal abscess, left
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DISCUSSION
IPA is an uncommon infection[5]. There are two types of
IPA: primary and secondary[2]. Primary IPAs are caused
by hematogenous or lymphatic spread of bacteria, usually
from occult distant sources[4]. While Staphylococcus aureus
is responsible for the majority of primary IPAs[6], infections from other organisms such as Streptococci, Escherichia
coli, Enterobacter, and Salmonella have also been reported[7,8].
Risk factors for primary IPAs include IV drug use
(IVDU), HIV/acquired immune deficiency syndrome,
active malignancy, diabetes mellitus, receipt of steroids or
chemotherapy, and renal failure[2,5]. Secondary IPAs result
from local extension of adjacent sources of infection[5].
Risk factors for secondary IPAs include inflammatory or
neoplastic diseases of the bowel, kidney, and spine, such
as crohn’s disease, appendicitis, spinal pathology, trauma,
or instrumentation in the groin, lumbar, or hip areas[3,4].
While secondary IPAs caused by Staphylococcus aureus have
been reported[5], they are thought to be predominantly
caused by enteric organisms, such as Escherichia coli, En-
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presence of surgical indication for another intra-abdominal pathology[2,17].
In our patient, radiological investigations led to the diagnosis, which was later confirmed by microbiological reports. While our patient was diagnosed with primary IPA,
she did not have evidence of associated risk factors, such
as HIV or active malignancy. Both she and her husband
denied IVDU in the previous two months. Interestingly,
there has been a previous case report of a patient developing IPA two months after cessation of IVDU[6]. However, our patient and her husband also reported sharing
the same equipment for home-made tattoos. The identical antibiotic sensitivities of both patients’ MRSA strain
as well as the reported superficial infection of husband’
s tattoo site prior to developing IPA suggest that tattooing might have been the etiology of IPA development in
these 2 cases. While the temporal relationship as well as
biological plausibility makes this a possibility, we cannot
confirm a causal relationship since we did not phenotype
the MRSA strains or obtain environmental sampling (e.g.,
culture of the tattooing equipment).
This potential risk factor for IPA is important to recognize as tattooing has become more popular over the
recent years. In 2012, 21% of adults in the United States
had one or more tattoos, compared to 14% in 2008[18].
There have been reports of outbreaks of tattooingrelated infections, including mycobacterial and MRSA
infections from contaminated ink[18-20]. Tattooing is also
associated with blood-borne infections such as Hepatitis
C, independent of IVDU or blood transfusions prior to
1992[20]. It is conceivable that tattooing with potentially
contaminated equipment caused transient bacteremia in
our patient and her husband, leading to MRSA IPA. To
our knowledge, IPA secondary to tattooing has not been
reported in the literature. This case report demonstrates
importance of recognition of tattooing as a possible risk
factor for IPA, which along with maintaining a high clinical suspicion and meticulous clinical examination, can
lead to prompt diagnosis, timely initiation of treatment,
and reduction of morbidity and mortality.

Table 1 Antibiotic sensitivities of methicillin-resistant
staphylococcus aureus isolated from iliopsoas abscesses of
both the wife (Patient 1) and the husband (Patient 2) reveal
identical strains
Antibiotic

Patient 1

Patient 2

Ciprofloxacin
Clindamycin
Daptomycin
Erythromycin
Gentamicin
Inducible Clindamycin
Levofloxacin
Linezolid
Minocycline
Moxifloxacin
Oxacillin
Penicillin
Rifampin
Synercid
Tetracycline
Tigecycline A
Trimethoprim/Sulfamethoxazole
Vancomycin

Resistant
Sensitive
Sensitive
Resistant
Sensitive
Sensitive
Intermediate
Sensitive
Sensitive
Sensitive
Resistant
Resistant
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive

Resistant
Sensitive
Sensitive
Resistant
Sensitive
Sensitive
Intermediate
Sensitive
Sensitive
Sensitive
Resistant
Resistant
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive
Sensitive

terobacter, Klebsiella, Streptococcus, Bacteroides, and Salmonella[3].
The clinical presentation of IPA is often variable.
Symptoms are non-specific and include pain in back,
abdomen, flank, hip, or thigh, as well as fever, limp, malaise, nausea, weight loss, and lump in the groin[2]. These
unusual clinical features and subacute or chronic nature
of symptoms may lead to delay in diagnosis[9]. Laboratory
investigations may reveal leukocytosis, anemia, elevations
in C-reactive protein, erythrocyte sedimentation rate, and
BUN, as well as positive blood cultures[8,10]. While CT is
considered the gold standard for definitive diagnosis[11],
use of MRI has also been advocated because of better
discrimination of soft tissues and the ability to visualize
the abscess wall and surrounding structures without an
intravenous contrast medium[12,13]. Characteristic radiographic features include focal hypodense lesion(s) within
the psoas muscle, presence of gas within the muscle, and
CT enhancement of the rim of the abscess with contrast[11]. In addition to confirming diagnosis of an IPA,
imaging studies can demonstrate co-existing causative
retro- or intra-peritoneal disease in secondary IPA[11].
Once IPA is diagnosed, treatment involves the use of
appropriate antibiotics and drainage of the abscess[2]. If
primary IPA is suspected, antibiotics with staphylococcal
coverage should be selected[14]. In secondary IPA, broad
spectrum antibiotics with both aerobic and anaerobic
coverage should be considered[15]. Antibiotic therapy can
subsequently be tailored to the results of the abscess
fluid culture and sensitivity. Drainage of the abscess may
be done percutaneously or surgically[2]. CT -guided percutaneous drainage is less invasive and has been proposed
as the draining method of choice[16]. Surgical intervention for drainage can be considered in cases of failure of
percutaneous drainage, multiloculated abscesses, inability
or contraindication to undergo percutaneous drainage, or
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A 48-year-old female presented with abdominal and back pain, nausea, and
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description of potential risks from the tattooing process, expecially when strict
antiseptic measures are not followed.
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Expression of alpha smooth muscle actin in living donor
liver transplant recipients
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increase over time in three adult transplanted patients
with liver fibrosis, and the α-SMA-positive area was
increasing even during the pre-fibrotic stage in these
adult cases, according to a retrospective review. Therefore, α-SMA could be a useful marker for the detection
of early stage fibrosis.
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Core tip: The primary finding presented in this case
report is that there is that the cessation of immunosuppressant therapy may promote liver fibrosis in patients
after liver transplantation, even though normal liver
function is maintained. In addition, the alpha smooth
muscle actin (α-SMA)-positive area increased during
the pre-fibrotic stage. Therefore, α-SMA may serve as a
useful marker to detect early stage fibrosis.

Abstract

Original sources: Hirabaru M, Mochizuki K, Takatsuki M, Soyama A, Kosaka T, Kuroki T, Shimokawa I, Eguchi S. Expression
of alpha smooth muscle actin in living donor liver transplant recipients. World J Gastroenterol 2014; 20(22): 7067-7074 Available from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i22/7067.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i22.7067

Recently, there have been reports from liver biopsies
that showed the progression of liver fibrosis in liver
transplant patients after the cessation of immunosuppression. Herein, we focused on activated hepatic
stellate cells expressing alpha smooth muscle actin
(α-SMA) to understand the correlation between immunosuppressant medication and liver fibrosis. The study
enrolled two pediatric patients who underwent living
donor liver transplantation and ceased immunosuppressant therapy. The number of α-SMA-positive cells in the
specimens obtained by liver biopsy from these two patients showed a three-fold increase compared with the
number from four transplanted pediatric patients who
were continuing immunosuppressant therapy. In addition, the α-SMA-positive area evaluated using the WinRooF image processing software program continued to
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INTRODUCTION
Liver transplantation is an established treatment for hepatic failure. Recent developments in surgical techniques, anesthesia and perioperative management have contributed
to a decrease in early mortality after liver transplantation.
However, the mortality in patients with chronic hepatic
failure has remained unchanged[1]. Some of the causes of
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the poor prognosis for these patients include renal disorders, vascular disorders, malignant tumors, and the use of
immunosuppressant medication[2-4]. Therefore, a reduction
in such medication may reduce the mortality rate[5].
Despite many reports describing patients who have
acquired immune tolerance[6,7], the characteristics of patients with immune tolerance are still unknown[8]. Clinical
immune tolerance refers to the state of maintaining normal organ graft function even after the cessation of immunosuppressant medication[9,10]. In practice, the cessation of immunosuppressant medication varies depending
on each patient’s condition and must be individualized;
although some patients have a favorable postoperative
course and can successfully achieve a reduction of immunosuppressant medication, other patients have no choice
but to stop the treatment, such as in the case of infection with the Epstein-Barr virus (EBV). The probability
of adult patients acquiring immune tolerance has been
reported to be 8%-33%[11-18], and this rate has been suggested to be much higher in pediatric patients[6,19,20].
However, liver transplant recipients with no abnormalities in hepatic function after the cessation of immunosuppressant medication have recently been reported
to developed hepatic fibrosis, with the hepatic fibrosis
improving after resumption of the medication[21]. Therefore, there is a need to understand the mechanism(s) of
hepatic fibrosis induced by withdrawal of immunosuppression. We have herein focused on hepatic stellate
cells (HSCs), which may be involved in hepatic fibrosis.
HSCs constitute a large portion of the hepatic interstitium, representing 5%-8% of the total number of liver
cells[22]. In the healthy liver, HSCs are quiescent, but can
be activated by factors, including TGFβ1 and IFNγ, that
are released by Kupffer cells (KC) and T cells after injury
or stimulation[22,23]. The appearance of alpha smooth
muscle actin (α-SMA) in the activated HSCs can be detected using α-SMA immunostaining[24]. Activated HSCs
undergo apoptosis at sites of acute inflammation but
induce sinusoidal sclerosis, leading to the development of
sinusoidal portal hypertension at sites of chronic inflammation. The activated HSCs have also been suggested to
be responsible for the expression of type Ⅰ collagen and
the progression of fibrosis[25]. We therefore predict that
an immune response may cause fibrosis in patients who
have discontinued immunosuppressant medication, however the mechanism underlying this response remains to
be determined.
We performed immunohistological analysis to determine the mechanism underlying the fibrosis associated
with immunosuppressant medication in two pediatric
patients who were doing well with good graft function
without immunosuppression for several years after receiving living donor liver transplantation (LDLT).

ment from August 1997 to May 2012. Among them, 12
were pediatric patients who were less than 18 years of
age, and 2 of these pediatric patients had ceased immunosuppressant medication for a long period. One patient
was an 18-year-old male who underwent LDLT for biliary atresia (BA) at 5-years of age. In this case, immunosuppression (IS) was stopped according to the weaning
protocol because of his good condition 68 mo after the
LDLT. Another patient was an 11-year-old female who
underwent LDLT for BA at 11-mo of age. Her IS was
stopped non-electively because of EBV infection 3 mo
after the LDLT. A total of eight liver biopsies were performed in these two patients. As a control, this study also
included four pediatric patients who did not have hepatic
function abnormalities or fibrosis and continued their
immunosuppressant medication (no-tolerance cases).
To examine whether the findings in these pediatric cases
were also relevant to adult patients with fibrosis, three
randomly selected patients with liver fibrosis not due to
hepatitis C were evaluated.
Specimens were collected by ultrasound-guided core
needle biopsy. Each specimen was stained with hematoxylin eosin, and the severity of fibrosis was determined using Ishak’s modified staging system[26]. The evaluation of
each specimen was conducted blindly by two pathologists.
Immunohistochemistry
Four-micrometer-thick sections, cut from formalin-fixed,
paraffin-embedded tissues, were immunohistochemically
stained for SMA, CD68, and CD79α. The following primary antibodies and a staining kit [MAX-PO (MULTI),
Nichirei Corporation, Tokyo, Japan] containing peroxidase-labeled -secondary antibodies were used: anti-alphaSMA (Nichirei; Code 412021), anti-CD68 (Dako, Tokyo,
Japan; Code M0814), and anti-CD79 α (Dako; Code
N162830). The immunostaining was performed according to the manufacturer’s instructions.
Histology score-based semiquantitative analysis
A semiquantitative analysis was performed by light microscopy at × 100 magnification, and the number of
positively immunostained cells was calculated in five arbitrarily selected fields of view.
Computer-assisted semiquantitative analysis
The tissues in the α-SMA-stained area were subjected to
objective semiquantitative analysis using the WinROOF
image processing software program (MITANI Corporation, Tokyo, Japan). The ratio of the positive area in the
specimen to the total area was calculated.
Immunohistochemistry in pediatric patients with
immune tolerance
The number of cells in five randomly selected fields of
view (Table 1) that were α-SMA-positive was 250.5 ±
102.8 (mean ± SD) in the two pediatric patients with
tolerance, whereas the count was 69.6 ± 67.7 in the
four pediatric cases without tolerance. The numbers of

CASE REPORT
Patients
A total of 163 patients underwent LDLT in our depart-
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Table 1 Characteristics of patients in tolerance cases and no tolerance cases
Tolerance cases
Pediatric Case Age at LDLT

Sex

Original disease

1
5 yr
(Period of IS: 5 yr 8 mo)

M

BA

2
11 mo
(Period of IS: 3 mo)

F

BA

Sex

Original disease

No tolerance cases
Pediatric Case Age at LDLT
3

11 yr

F

BA

4

10 mo

M

BA

5

7 yr

M

BA

6

6 yr

F

BA

Duration of biopsy after
cessation of IS
2 yr
5 yr 4 mo
6 yr 4 mo
7 yr 4 mo
4 yr 9 mo
7 yr 9 mo
8 yr 9 mo
9 yr 9 mo

Fibrosis
(F Stage)
0
0
0
0
0
0
1
1

Positive area
Number of positive cells/5 fields
CD68
CD79α
of α-SMA (%)
α-SMA
2.10
377
395
19
2.03
250
194
3
2.26
147
422
3
2.95
243
500
10
1.53
91
264
20
2.49
257
552
16
2.69
398
490
27
2.76
241
369
21
2.3 ± 0.46
250.5 ± 102.8 398.2 ± 121.6 14.8 ± 8.7

Duration of biopsy after
LDLT
1 yr
2 yr
1 yr
1 yr 6 mo
2 yr
1 yr
1 yr 6 mo
2 yr
8 yr
13 yr

Fibrosis
(F Stage)
0
0
0
0
0
0
0
0
0
0

Positive area
of α-SMA (%)
0.02
1.86
0.47
0.32
0.83
1.08
0.63
0.38
0.70
1.26
0.75 ± 0.53

Number of positive cells/5 fields
CD68
CD79α
α-SMA
9
508
12
134
446
14
1
332
8
2
424
10
107
525
9
178
537
0
153
637
7
15
92
12
37
202
16
60
432
15
69.6 ± 67.7 413.5 ± 164.2 10.3 ± 4.6
(mean ± SD)

LDLT: Living donor liver transplantation; IS: Immunosuppression; α-SMA: Alpha smooth muscle actin; BA: Biliary atresia; M: Male; F: Female.

CD68/CD79α-positive cells in the cases with and without tolerance were 398.2 ± 121.6/14.8 ± 8.7 and 413.5 ±
164.2/10.3 ± 4.6, respectively.
In addition, the number of α-SMA-positive cells was
227.5 ± 99.0 in the tolerant patients with F0 stage fibrosis, which was higher than that in the patients without tolerance. The α-SMA-positive area ratio was also calculated
using the WinROOF software program. The α-SMApositive area ratio in the patients without tolerance with
any fibrotic stage was 2.3% ± 0.46%; it was 2.2% ± 0.47%
in cases with fibrotic stage F0 and 0.75% ± 0.53% in the
no-tolerance patients (all patients with fibrotic stage F0).
Accordingly, even among patients with no findings of
fibrosis, the α-SMA area ratio was higher in patients with
tolerance than in those without tolerance.

4.6% ± 1.2% in the F4 stage. The α-SMA area ratio was
higher in the F0-1 stages than in the F4 stage (Figure 1B).
The α-SMA-positive area continued to increase over
time in the pediatric patients with tolerance. Pediatric
Case 1 showed F0 fibrosis in the liver at all time points,
whereas pediatric Case 2 showed a slight progression of
fibrosis (F1) eight years after the cessation of the immunosuppressant treatment (Figure 2). However, there were
no significant increases in the α-SMA-positive area in the
pediatric cases without tolerance (Figure 3).

DISCUSSION
Immune tolerance is the ultimate goal of transplantation,
and many transplant patients have been reported to have
ceased immunosuppressant medication for a long period
while maintaining a favorable clinical course in clinical
practice[6,7]. However, hepatic fibrosis has been reported
to have developed in transplant patients who have ceased
immunosuppressant medication[21], and there are some
concerns over whether the cessation of immunosuppressive treatment leads to fibrosis. We performed a
histological analysis in patients who had ceased immunosuppressant medication and examined the impact of the
cessation on the liver graft.
As shown by the findings of this and previous studies[23], the expression of α-SMA increases with the progression of hepatic fibrosis because liver injury that is
caused by hepatic viruses or medication allows T cells and
Kupffer cells to release PDGF, IGF-I, TGF-β, activated

Degree of α -SMA staining in LDLT cases with fibrosis
The α-SMA-positive area ratio was calculated for adult
patients with fibrosis using the WinROOF software program. Liver specimens obtained from a total of 10 liver
biopsies in fibrosis Cases 1 to 3 were subjected to the
analysis (Figure 1). Figure 1A shows the timing of the biopsies, fibrosis grade, and α-SMA-positive area ratio. The
α-SMA-positive area continued to increase over time in
all patients, and the α-SMA-positive area also increased in
all patients even when they were in the pre-fibrotic stage
(arrowhead).
The α-SMA-positive area ratio in adult patients with
fibrosis was also evaluated based on the fibrosis stage.
The area ratio was 1.1% ± 0.5% in the F0-1 stage and
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A

Case 1

Case 2

Case 3

5
4

4

3

3

2

2

1

1
0
1 yr
Fibrosis

B

Fibrosis

Positive area of α-SMA
(%)/5 fields

6

Fibrosis stage

3 yr

8 yr

6 mo

1 yr

2 yr

3 yr

F0, α-SMA > 1.0%

1 yr

2 yr

3 yr

Duration of biopsy after LDLT

Positive area of α-SMA (%)/5 fields

F0-F1

1.1 ± 0.5

F4

4.6 ± 1.2

C

F4

Positive area of α-SMA

Positive area of α-SMA
(digital image)

Figure 1 Changes in alpha smooth muscle actin expression in adult patients with fibrosis. A: The α-smooth muscle actin (SMA)-positive area continued to
increase over time in all the patients, even when they were in the pre-fibrotic stage (arrow head); B: The α-SMA positive area ratio in the patients with fibrosis was
calculated based on the fibrosis stage. The α-SMA area ratio was higher in the patients with F0-1 fibrosis than in those with F4 fibrosis; C: The photograph on the left
shows the α-SMA staining in a representative case with F4 fibrosis. The photograph on the right shows a WinRoof digital image, with green corresponding to the area
of α-SMA-positive staining. α-SMA: Alpha smooth muscle actin; LDLT: Living donor liver transplantation.

fully to ensure that the progression of fibrosis is not
missed. Because this study was a retrospective analysis
and the time of biopsy varied for the individual patients,
periodic follow-up examination will be required to evaluate and support this hypothesis. These findings suggest
that a routine protocol biopsy could be an important tool
to understand the dynamic state of α-SMA in detail.
These assumptions suggest that the possibility of developing fibrosis is higher in tolerant patients than in patients who continue immunosuppression, because α-SMA
expression was consistently high in the tolerant patients
in this study. In addition, the expression of α-SMA gradually increased in the tolerant patients, indicating that care
should be taken in future follow-ups for these patients to
ensure that their liver function does not deteriorate.
The liver is known to be the organ most susceptible to immune tolerance compared with other organs,
and phenomena in different animal species have been
observed that demonstrate that the major histocompatibility complex was successfully engrafted without immunosuppressant medication after an allogeneic liver

oxygen, lipid peroxide, and α-SMA into the cytoplasm
of HSCs. Subsequently, type Ⅰ collagen is produced and
fibrosis develops[24]. Therefore, it is supposed that the
α-SMA level is increase in the pre-fibrotic stage, although
there have been no reports on the correlation between
the α-SMA expression level and fibrotic changes.
Here, we investigated the association between α-SMA
expression and the fibrotic stage in patients with hepatic
fibrosis. An increase in α-SMA over time was observed
in all patients with fibrosis, suggesting that there is a correlation between the progression of fibrosis and the increase in α-SMA. Furthermore, all patients with fibrosis
had increased α-SMA expression at the pre-fibrotic stage.
In the current study, in two cases of tolerance, the progression of fibrosis remained low, although the ratio of
α-SMA-positive areas remained high in both cases. However, Yoshitomi et al[21] reported that liver fibrosis progression in tolerant patients was higher than that in nontolerant patients. Therefore, we propose that α-SMA may
be a potential marker of the progression of liver fibrosis.
Thus, we should continue to follow these two cases care-
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3

Case 1

Case 2

3

2

2

1

1

Fibrosis

Positive area of α-SMA
(%)/5 fields

A

0

0
2 yr

5 yr 4 mo

6 yr 4 mo

7 yr 4 mo

4 yr 9 mo

8 yr 9 mo

9 yr 9 mo

Duration of biopsy after IS free

Fibrosis

B

7 yr 9 mo

Azan-Mallory staining

α-SMA positive are

α-SMA positive are
(digital image)

F0
7 yr 4 mo after IS free

Case 1

Immediately following
IS free

F0

Immediately following
IS free

F0

Case 2

7 yr 9 mo after IS free

F0

9 yr 9 mo after IS free

F1

Figure 2 Change in alpha smooth muscle actin expression in the two pediatric cases with immune tolerance. A: The α-SMA-positive area continued to increase over time in both cases. Case 1 showed F0 fibrosis in the liver at all time points, whereas Case 2 showed a slight progression of fibrosis (F1) eight years after
the cessation of immunosuppressive treatment; B: The findings of Azan-Mallory staining and the α-SMA-positive area determined by immunohistochemical analysis
are shown. α-SMA: Alpha smooth muscle actin; IS: Immunosuppression.
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Case 3

Case 4

Case 5

Case 6

3

2

2

1

1

Fibrosis

Positive area of α-SMA
(%)/5 fields

3

0

0
1 yr

2 yr

1 yr

1 yr 6 mo

2 yr

1 yr

1 yr 6 mo

2 yr

8 yr

13 yr

Duration of biopsy after LDLT

Figure 3 Changes in alpha smooth muscle actin expression in the four pediatric cases that continued immunosuppression. There was no clear increase in
the α-SMA-positive area. α-SMA: Alpha smooth muscle actin; LDLT: Living donor liver transplantation.

transplant[27,28]. The effects of immunosuppressive factors
produced in the liver and the correlations among antigen-presenting cells in the transplanted liver, including
Kupffer cells, sinusoidal endothelial cells, and recipientderived T cells, are believed to be involved in this immune tolerance. In addition, there have been some studies in mice showing that T cells became unresponsive to
the antigen presented from sinusoidal endothelial cells of
the specific donor type[29,30]. A treatment strategy leading
to the acquisition of immune tolerance is considered to
be important for human liver transplantation to prevent
damage to hepatic sinusoidal endothelial cells.
CD68 (KCs) and CD79α (T cells) were immunostained to search for factors related to fibrosis in patients
with and without immune tolerance, but there were no
significant differences in either KCs or T cells. The major
factor determining the progression of fibrosis in patients
with immune tolerance still remains unknown, and predictors for the development of tolerance are also unknown. Therefore, we confirm that liver fibrosis staging
assessed by biopsy is the main parameter influencing the
treatment course.
A previous study indicated that calcineurin inhibitors (CNIs) may inhibit the activity of HSCs and the
progression of fibrosis[21], but convincing evidence has
not yet been provided. However, there is a good possibility that the cessation of immunosuppressant medication
may cause a certain degree of rejection without abnormal hepatic function or histological rejection. There
were also no differences in α-SMA expression between
hepatitis C virus-infected patients with and without liver
transplants[23]. In addition, CNIs administration may not
always inhibit α-SMA expression if there is an infectious
background. In addition, the infiltration of inflammatory
cells stimulates the expression of pre-fibrotic growth factors[31], and inflammatory cells and activated HSCs are

WCCR|www.wjgnet.com

actually mixed in patients with chronic hepatic dysfunction[32]. Therefore, controlling inflammation is considered
to inhibit the progression of fibrosis regardless of the
use of immunosuppressant medication.
When deciding whether to resume immunosuppressant medication, it is important to determining whether
the progression of fibrosis is due to an antigen response
is important[33]. However, the factors associated with an
increase in α-SMA were not determined in the present
study in the two pediatric patients, who had most likely
acquired immune tolerance. Immunosuppressant medication has not been resumed in these two pediatric patients
because they have not shown clear abnormalities in liver
function. However, we are performing a strict follow-up
regime for both patients to determine whether they will
continue to have a good long-term prognosis.

COMMENTS
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Case characteristics

An 18-year-old male with a history of living donor liver transplantation (LDLT)
for biliary atresia with no symptoms and an 11-year-old female with a history of
LDLT for BA with no symptoms.

Clinical diagnosis

Immune tolerant state for a long period of time post-LDLT.

Differential diagnosis
Progression of liver fibrosis.

Laboratory diagnosis

The result of the liver function and all other tests were within normal limits.

Imaging diagnosis

In the imaging examinations, morbid findings were not detected.

Pathological diagnosis

In one patient, slight liver fibrosis was revealed by liver biopsy 9 years after the
cessation of immunosuppressive therapy.

Experiences and lesson

This case report suggested that alpha smooth muscle actin may be a predictor
of liver fibrosis; however, this assumption needs further validation from additional cases.
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Core tip: Portal vein arterializations of patients with
portal vein reconstruction difficulties (e.g. , extensive
portal thrombosis, portal venous cavernous transformation and decreased portal vein perfusion) suggest that
this technique is an effective treatment for liver transplantation patients; however, we should also pay close
attention to preventing postoperative complications.
Original sources: Zhang K, Jiang Y, Lv LZ, Cai QC, Yang
F, Hu HZ, Zhang XJ. Portal vein arterialization technique for
liver transplantation patients. World J Gastroenterol 2014;
20(34): 12359-12362 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v20/i34/12359.htm DOI: http://dx.doi.
org/10.3748/wjg.v20.i34.12359

INTRODUCTION

Abstract

Portal vein thrombosis (PVT) occurs at a rate of 2%-19%
among patients before liver transplantation. This complication can impede portal vein reconstruction during
transplantation. In the past, portal vein thrombosis was
considered a contraindication for liver transplantation.
Using portal vein arterialization, however, the portal vein
or its branches are connected with the arterial blood,
which can increase or substitute for portal vein perfusion
into the new liver. This method was previously usually
used among patients with portal vein hypertension or
hilar cholangiocarcinoma. We used this liver transplantation method for patients whose portal vein could not
be reconstructed because of severe portal vein thrombi.
The therapeutic effects were positive.

Liver transplantations were performed on two patients
with hepatic failure caused by liver cirrhosis. Hard obsolete thrombi and portal venous sclerosis were observed
in the major portal veins of both patients. The arteria
colica media of one recipient and the portal vein of
the donor were anastomosed end-to-end. The hepatic
artery of the first donor was anastomosed end-to end
with the gastroduodenal artery of the first recipient;
meanwhile, the portal vein of the second donor was
simultaneously anastomosed end- to-end with the common hepatic artery of the second recipient. The blood
flow of the portal vein, the perfusion of the donor liver
and liver function were satisfactory after surgery. Portal
vein arterialization might be an effective treatment for
patients whose portal vein reconstruction was difficult.

CASE REPORT

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Patient one was a fifty-year-old male with a 5-year history of fatigue, abdominal distension and ascites. Fur-

Key words: Portal vein arterialization; Liver transplan-
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Figure 1 Case 1 imaging diagnosis. A: Computed tomography scan of the upper abdomen (portal vein thrombi) (arrow); B: Donor liver after the arterial venous circulation was opened; C: Alanine aminotransferase (ALT) and total bilirubin (TB) levels after transplantation; D: Computed tomography angiography of the upper abdomen (pedestrian vehicle accident anastomotic stoma).

thermore, he experienced hematemesis more than twice
and had a 15-year history of hepatitis B. Color Doppler
and computed tomography (CT) tests both indicated that
thrombi existed in the portal vein (Figure 1A). This patient was diagnosed with decompensated cirrhosis, portal
vein hypertension complicated with upper gastrointestinal
hemorrhage, portal vein thrombi (Genotype-Ⅳ) and hypersplenism. Moreover, hepatatrophy, megalosplenia, portacaval collateral, portal venous sclerosis and portal vein
thrombi were observed during surgery. The patient’s enlarged spleen and sclerotic liver were removed; his portal
vein was reconstructed via a donor portal vein/recipient
arteria colica media end-to-end anastomosis after the
thrombi were removed. During surgery, we found that
the blood flow of the portal vein was insufficient, and
the portal vein showed poor elasticity. After the portal
vein stoma was removed, we found a new thrombus in
the portal vein. Thus, we decided to ligate the recipient’
s portal vein and anastomose the recipient’s colica media
and the donor’s portal vein end-to-end. The transplanted
liver received sufficient blood perfusion after the stoma
opened, and the donor’s portal vein had sufficient elasticity (Figure 1B). The patient’s liver function became
normal one week after surgery (Figure 1C), and he left
the hospital 40 d later in a healthy condition. The stoma
of the recipient’s colica media and the donor’s portal
vein were slightly stenotic, and blood flow remained
sufficient three months after surgery, according to a CT

WCCR|www.wjgnet.com

scan (Figure 1D). The patient has remained healthy for
three years, and his liver functions are all normal.
Patient two was a forty-one-year-old male with a history of multiple events of obnubilation over seven years,
although the severity of this disease increased over the
ten days before surgery. In addition, he had a history
of hepatitis B for approximately twenty years. A splenectomy and devascularization around the cardia were
performed ten years ago; a hemostasis treatment with
a hardener injection under gastroscopy was performed
twice after the operation because of upper gastrointestinal hemorrhaging. A CT scan revealed liver cirrhosis
with esophageal and gastric varices, as well as widespread
thrombi in the superior mesenteric and portal veins (Figure 2A). Patient Two was diagnosed with hepatitis B with
liver cirrhosis (decompensation stage), hypertension of
the portal vein with upper gastrointestinal hemorrhaging and thrombosis in the portal vein (Type Ⅳ). During
the operation, we observed severe liver cirrhosis and
that the widespread portal vein thrombosis was hard: the
latter was difficult to remove. At that point, we decided
to treat this patient via primary liver transplantation and
portal vein arterialization. The common hepatic artery
of the recipient and the portal vein of the donor were
anastomosed end-to-end (Figure 2B), and successful
liver perfusion was accomplished after the anastomosis
was opened. Liver function gradually became normal
one week after the operation (Figure 2C); the diameter
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Figure 2 Case 2 imaging diagnosis. A: Computed tomography scan of the upper abdomen (portal vein thrombi); B: Computed tomography angiography of the upper abdomen [pedestrian vehicle accident (PVA) anastomotic stoma]; C: PVA anastomotic stoma (liver artery of the donor, gastroduodenal artery of the recipient and
the common hepatic artery of the recipient); D: Alanine aminotransferase (ALT) and total bilirubin (TB) levels after transplantation.

transplantations using this method exist after that study.
In the current research, the thrombus was removed
from one patient; however, the blood flow through the
portal vein decreased. Moreover, the portal vein thrombi
could not be removed from the other patient. Portal vein
arterialization was then used on these patients, and the
operations were successful. The patients’ liver functions
recovered smoothly; one patient survived for three years
after the operation, and no abnormal findings were detected at the follow-up liver function evaluation.
Portal vein arterialization might maintain normal
liver blood perfusion in liver transplantations. Animal
research has verified that liver functions, blood ammonia level, blood bile acid level and liver cell morphology
remain normal after portal vein arterialization. Alanine
aminotransferase (ALT), AKBR and the oxygen partial
pressure of the portal and hepatic veins were significantly improved. Increasing the oxygen supply after
portal vein arterialization might effectively prevent acute
hepatic failure[3], and the energy metabolism of liver
cells might also be improved. Compared with the nonarterialization group, the serum aspartate aminotransferase (AST) and ALT of the arterialization group did not
show significant differences during the 2nd hour after the
operation (P > 0.05); however, the serum AST and ALT
levels were significantly decreased during the 12th hour
among the arterialization group (P < 0.01 and P < 0.05,
respectively). Compared with the non-arterialization
group, the adenosine triphosphate (ATP) content of the

of the graft portal vein enlarged and the anastomosis
was kept smooth according to a CT scan one month after the operation (Figure 2D). Acute rejection occurred
with regard to the transplanted liver twenty-five days
after the operation, which was cured using a hormone
impact treatment (urbason, 300 mg/d for three days).
Unfortunately, the patient was unable to continue the
therapy sixty days after transplantation because of a severe pulmonary infection and acute renal failure; he died
of these diseases shortly thereafter.

DISCUSSION
The portal vein plays an important role in maintaining
the blood perfusion and function of the liver. If portal
vein thrombi cannot be removed or if blood perfusion does not recover even after their removal, then the
portal vein of liver transplantation patients cannot be
reconstructed as usual. The portal vein arterialization
technique might bring new hope to these patients.
For liver transplantation patients whose portal vein
could not be reconstructed because of the severe portal
vein thrombi, the techniques most often used have been
portal vein and inferior vena cava end-to-end or sideto-side anastomosis or portal vein arterialization. The
former was first reported by Tzakis et al[1], and it has
been widely used and reported in our country. The latter
technique was first reported by Charco et al[2] with regard
to three patients in 2001; however, few reports of liver
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Treatment

liver tissue and the EC value were significantly increased
at the 2nd, 6th and 12th hour in the arterialization group (P
< 0.01 and P < 0.05, respectively). Hepatic pathological
changes were progressively exacerbated with the prolonged duration of ischemia in the non-arterialization
group, whereas the injury of hepatic cells in the arterialization group was mild[4]. These results provided the
theoretical foundations for the clinical use of portal vein
arterialization. However, we should also keep in mind
that this technique is a type of non-physiological condition. This technique might increase the blood perfusion
through the portal vein, blood pressure and oxygenation
oxyhydrase; furthermore, it might decrease the trophic
factors of the hepatic inflows[5]. Hepatic microcirculation
turbulence and the hepatocellular apoptosis ratio might
both be increased because of overperfusion after portal
vein arterialization[6]. The overperfusion of arterial blood
into the liver via the portal vein might cause certain
harmful effects; in particular, increased risk of liver cirrhosis[7]. Partial portal vein arterialization or blood flow
restriction after total portal vein arterialization might be
used as prophylaxes, and these techniques play important
roles in maintaining the normal physiological function
of transplanted livers[8]. Portal vein arterializations might
also cause portal venous system blood stasis. This effect might increase upper gastrointestinal bleeding after
transplantation. Portacaval or mesocaval shunts might
be able to remit this condition. Portal vein arterializations result in acceptable survival rates with regard to
spontaneous outcomes among patients with completely
de-arterialized livers. Managing complications (especially
pulmonary hypertension) after the procedure is challenging. Portal vein arterialization might represent a salvage
option or a bridge to liver re-transplantation, thereby
enabling curative resections for locally advanced HPB
cancers with vascular involvement[9].
Generally, the results of portal vein arterialization
performed on the current patients suggested that this
technique is an effective treatment for liver transplantation patients with portal vein reconstruction difficulties
(e.g., extensive portal thrombosis, portal venous cavernous transformation and decreased portal vein perfusion);
however, we should also pay close attention to preventing postoperative complications.

The hepatic artery of the first donor was anastomosed end-to-end with the gastroduodenal artery of the first recipient; meanwhile, the portal vein of the second
donor was simultaneously anastomosed end-to-end with the common hepatic
artery of the second recipient.

Experiences and lessons

The blood flow of the portal vein, the perfusion of the donor liver and liver function were satisfactory after surgery. Portal vein arterialization might be an effective treatment for patients whose portal vein reconstruction was difficult.

Peer review

This is an important contribution to the literature. It adds two more case reports
to the literature of a rarely done procedure. The authors have included caval
portal hemianastomosis and vein interpositions.
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Problem of living liver donation in the absence of deceased
liver transplantation program: Mansoura experience
Mohamed Abdel Wahab, Hosam Hamed, Tarek Salah, Waleed Elsarraf, Mohamed Elshobary,
Ahmed Mohamed Sultan, Ahmed Shehta, Omar Fathy, Helmy Ezzat, Amr Yassen, Mohamed Elmorshedi,
Mohamed Elsaadany, Usama Shiha
Most of the transplant candidates (82.3%) had an experience with more than one excluded donor (median
= 3). Some recipients travelled abroad for a deceased
donor transplant (n = 12) and some died before finding a suitable donor (n = 14). The evaluation of an
excluded donor is a time-consuming process (median =
3 d, range 1 d to 47 d). It is also a costly process with
a median cost of approximately 70 USD (range 35 USD
to 885 USD). From these results, living donor exclusion
has negative implications on the patients and transplant program with ethical dilemmas and an economic
impact. Many strategies are adopted by other centers
to expand the donor pool; however, they are not all
applicable in our locality. We conclude that an active
legalized deceased donor transplantation program is
necessary to overcome the shortage of available liver
grafts in Egypt.
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Core tip: This is the first case series from a country
where a deceased donor liver transplantation program
is not available and the shortage of living liver donors is
high. We report our experience regarding the problem of
excluded donors and possible strategies to overcome this
problem. We hope that this experience will be of benefit
to the readers of the World Journal of Gastroenterology.

Abstract
We report our experience with potential donors for
living donor liver transplantation (LDLT), which is the
first report from an area where there is no legalized
deceased donation program. This is a single center
retrospective analysis of potential living donors (n =
1004) between May 2004 and December 2012. This
report focuses on the analysis of causes, duration, cost,
and various implications of donor exclusion (n = 792).
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ing to the multidisciplinary protocol shown in Table
1. A multistep consent process involving two different
surgeons and a hepatologist on separate occasions was
used, during which the operative procedure and potential complications were described in detail. Donors were
informed that the risks of morbidity and mortality were
40% and 0.5%, respectively[5].
Non-related living donation was accepted only when
the patient was approved by an independent ethical and
legal committee and none of his relatives were suitable
right liver lobe donors. The legal age of consent for donation in Egypt is 18 years when the recipient is a parent,
otherwise it is 21 years. The upper age limit for living
liver donation is 45 years. According to the 2006 Census
held by the Central Agency for Mobilization and Statistics
(CAPMAS), only 6.27% of Egyptians are aged above 60
years[10]. This implies that most chronic diseases occur at
a younger age in Egyptians in comparison to other populations. This justifies our choice of an upper age limit of
45 years, although many centers in other countries accept
higher age limits, even greater than 60 years.
Routine liver biopsy in the living liver donor evaluation protocol is controversial. Some centers have adopted
routine liver biopsy after unfortunate experiences with
living donors including operation abortion and donor
mortality due to undiscovered congenital lipodystrophy[6,11]. For safety, liver biopsy in living liver donors is
necessary. Thus, liver biopsy is routinely performed by an
experienced radiologist.
Liver biopsy is performed prior to imaging studies
such as hepatic angiography, magnetic resonance cholangiopancreatography (MRCP) and liver volumetry to
evaluate the anatomy of the vascular and biliary systems.
Although the former is an invasive procedure, it is far less
expensive (50 USD) than the imaging studies (500 USD).
Also, liver biopsy had been performed in our center since
1974 to evaluate patients with portal hypertension for
shunt operations and with this cumulative experience the
procedure is almost risk-free. The burden of the donor
evaluation costs is on the recipient with little support
from the state. Therefore, we perform liver biopsy prior
to imaging studies for economic reasons, especially as
liver biopsy is almost risk-free in our center.
Donors with a BMI > 35 were re-evaluated after they
committed to a successful weight loss program. Absolute
exclusion criteria were ABO incompatibility, pregnancy,
mental inadequacy, an underlying medical condition that
was considered to increase the risk of complications,
positive hepatitis B or C serology, underlying liver disease, steatosis > 30%, and abnormal anatomy considered
by surgeons to increase the risk of hepatectomy or affect
the remaining liver.

INTRODUCTION
Each center may have its own unique criteria for potential
donors of living donor liver transplantation (LDLT) regarding the geographical and cultural backgrounds, however, each center must follow the current global standards
of care[1-4]. In Egypt, a deceased donor liver transplantation (DDLT) program is still awaited, thus, LDLT is the
only hope for patients with end-stage liver disease or hepatocellular carcinoma in the presence of cirrhosis[5]. Our
experience regarding the short- and long-term impact of
liver transplantation on living donors has been published
in a previous study[5].
Few studies have examined the reasons for excluding living liver donors and its impact on transplantation.
These studies have been conducted in countries where
DDLT is allowed and the problem of donation is not
so high. Most available articles are based on a small
number of potential donors and some of these articles
included donors who were excluded for reasons related
to the recipient[6-9].
In this study, we investigated the impact of excluding living donors on patients, the transplant team and
medical resources in the absence of a DDLT program.
We discuss different possible strategies to overcome this
problem and the expected outcome following the adoption of these strategies in our center.

CASE REPORT
Study subjects
This is a retrospective cohort study of excluded donors
(n = 792) from potential donors (n = 1004) for LDLT
using a right lobe graft during the period from May 2004
to December 2012 in the Liver Transplant Program, Gastrointestinal Surgical Center, Mansoura University, Egypt.
Potential donors were any living donors who came to our
center after the recipient had been informed of the accepted donor criteria. Excluded donors were those who
were not permitted to undergo living liver donation to a
certain recipient due to reasons related to the donor, irrespective if the decision was made by the transplant team,
recipient, or the donor himself.
Data collection
Data for this study were retrieved from the internal webbased registry system supplemented by paper-based
records of the potential donors included in the medical
files of the corresponding recipients. Data were collected
and rearranged in a standardized manner including details
on donor age, sex, body mass index (BMI), liver function
tests, viral serological markers, results of liver biopsy and
imaging studies if performed, cause and phase of exclusion, duration from the donor’s first visit to the exclusion
decision, and the cost of any investigations and special
consultations carried out.

Statistical analysis
The Shapiro-Wilk test was used to assess normality of
the data. Numerical data are presented as means and
standard deviations or as medians with ranges. A P value
< 0.05 was considered statistically significant. Statistical
analysis was carried out using IBM SPSS v. 20.

Donor evaluation
Donor candidates were thoroughly evaluated accord-
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Table 1 Living donor evaluation protocol
Potential donor: Is any living donor at our center after the recipient is informed of the accepted donor criteria. The criteria for living liver donors include
an apparently healthy relative of the recipient aged between 21 and 45 years. Recipient, donor and their families are informed regarding the risks and
benefits of right lobe hepatectomy for LDLT and both the donor and the recipient must sign an informed written consent to proceed to the evaluation
process
Phase Ⅰ: Confirmation of the relation between the living donor and the candidate recipient by the independent legal and ethical committee, confirmation
of being within the accepted age limits, assessment of BMI, initial anesthetic and surgical evaluation, confirmation of ABO compatibility, complete blood
count (CBC) and biochemistry assays, pregnancy test, abdominal Doppler ultrasound, serological tests for hepatitis C and B viruses (serum HCV RNA
qualitative and quantitative assay using PCR, HBV surface antigen, HB core antibody, HB e antigen, HB e antibody, HB surface antibody), serological assessment for different viruses (human immunodeficiency virus (HIV), Epstein-Barr virus (EBV), Herpes virus Ⅰ and Ⅱ, Cytomegalovirus (CMV), Chagas
disease and syphilis), electrocardiography (ECG), echocardiography, plain X-ray of the chest, exclusion of specific liver diseases (ferritin, transferrin, and
serum iron), and reassessment after previous investigations
Phase Ⅱ: Liver biopsy for assessment of degree of steatosis and detection of any pathological conditions
Phase Ⅲ: Hepatic angiography to delineate the anatomy of the portal vein, hepatic artery and hepatic veins. Magnetic resonance cholangiopancreatography (MRCP) is performed to assess the anatomy of the biliary system. Liver volumetry to assess the right lobe graft size, residual donor liver volume and
graft-recipient weight ratio (GRWR). The donor is accepted if GRWR > 0.8 and the residual donor liver volume ≥ 30%
Phase Ⅳ: All donors must sign a written informed consent including agreement to participate in LDLT
LDLT: Living donor liver transplantation.

Table 2 Number and ratio for each reason of donor exclusion during phase Ⅰ of the living donor evaluation protocol
Phase
Phase Ⅰ

Step

n

Exclusion

n

% from the step

Confirmation of the relative
Age
BMI

1004
1002
779

Clinical evaluation
Initial surgical evaluation
Psychological evaluation

748
746
740

ABO compatibility

736
634
611

Non-related donor
Over age limit
Overweight
Underweight
Uncontrolled HTN
Upper abdominal surgery
Algophobia
Hesitation
ABO incompatibility
Withdrawal
thrombocytopenia
uncontrolled DM
elevated liver enzymes
hyperbilirubinemia
hypoalbuminemia
Family refusal
Withdrawal
Positive test
Splenomegaly
Fatty liver
Withdrawal
HCV positive
HBV positive
CMV positive
EBV positive
HCV and HBV positive
HCV and CMV positive
Withdrawal
Smoker
IHD
Rheumatic heart disease
Valvular heart disease
Atrial ectopics
Withdrawal

2
223
26
5
2
6
1
3
102
23
3
4
7
2
1
5
6
16
1
1
29
39
34
7
1
6
1
9
28
2
3
3
1
31

0.19
22.25
3.33
0.64
0.26
0.8
0.13
0.4
13.85
3.62
0.49
0.65
1.14
0.32
0.16
0.84
1.01
2.74
0.17
0.17
5.13
7.27
6.34
1.3
0.18
1.11
0.18
2.0
6.37
0.45
0.68
0.68
0.22
7.71

CBC and biochemistry

594
Pregnancy test
Abdominal US

583
567

Serological assessment

565
536

Anesthetic reassessment

448
439

402
HCV: Hepatitis C virus; HBV: Hepatitis B virus; CMV: Cytomegalovirus.

Reasons for exclusion
Between May 2004 and December 2012, we received
1004 potential donors in the Liver Transplant Program,
Mansoura Gastrointestinal Surgical Center. Two hundred and twelve donors (21.1%) met the inclusion crite-
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ria for transplant surgery, while 792 candidates (78.8%)
were excluded. Most of these donors were excluded
during phase Ⅰ (Table 2) of the evaluation protocol (n
= 633, 79.9%), while exclusion in other phases was as
follows (Table 3): phase Ⅱ (n = 108, 13.6%), phase Ⅲ (n
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Table 3 Number and ratio for each reason of donor exclusion during phase Ⅱ to Ⅳ of the living donor evaluation protocol
Step

n

Exclusion

n

% from the step

Phase Ⅱ

Liver biopsy

371

Phase Ⅲ

Volumetry and anatomical
assessment

Phase Ⅳ

Informed consent
Donors underwent surgery

Moderate steatosis
Severe steatosis
Portal tract fibrosis
Bilharzial granuloma
Reactive hepatitis change
Focal portal infiltrate
Portal lymphocyte infiltrate
Hemosiderosis
Focal necrotic areas
Withdrawal
Portal venous variants
Biliary variants
hepatic venous variants
hepatic venous and biliary variants
hepatic and portal venous variants
Small for size graft
Small residual left lobe
Withdrawal
Withdrawal

16
9
27
10
4
1
1
1
1
38
2
6
8
1
3
15
4
9
3

4.31
2.42
7.27
2.69
1.07
0.26
0.26
0.26
0.26
12.62
0.76
2.28
3.04
0.38
1.14
5.70
1.50
4.01
1.39

Phase

301
263

224
215
212

and CMV and one candidate was serologically positive
for Epstein-Barr virus (EBV). Ten candidates had abnormal liver function tests in the form of elevated liver
transaminase enzymes (n = 7), elevated serum bilirubin (n
= 2) and hypoalbuminemia with hypoprothrombinemia (n
= 1). One donor was excluded because he had fatty liver
on ultrasound. One of the excluded donors had splenomegaly and 3 candidates were excluded because they had
thrombocytopenia.
The anesthesia team excluded 28 candidates (3.5%)
because they were smokers who refused to stop smoking before surgery. They excluded other potential donors
because they had uncontrolled diabetes mellitus (n = 4),
uncontrolled hypertension (n = 2), ischemic heart disease
(n = 2), rheumatic heart disease (n = 3), valvular heart
disease (n = 3), and atrial ectopic activity (n = 1).
Twenty-five candidates (3.2%) were excluded because
they had moderate to severe macrovesicular steatosis
on liver biopsy. Many donors were also excluded during
assessment in phase Ⅱ following liver biopsy which revealed portal tract fibrosis (n = 27, 3.4%), active bilharzial
granuloma (n = 10, 1.3%), reactive hepatitis changes (n =
4, 0.5%), focal portal infiltrate and interface hepatitis (n =
1, 0.1%), portal lymphocytic infiltrate (n = 1, 0.1%), mild
hemosiderosis (n = 1, 0.1%) and hepatic focal necrotic
areas (n = 1, 0.1%).
During phase Ⅲ of evaluation, 15 candidates (1.9%)
were excluded because liver volumetry revealed decreased
right lobe size suspected to cause small for size graft,
while 4 donors had a small left lobe which would result in
inadequate reserve in the donor after surgery. Anatomical
assessment by angiography and MRCP excluded many
candidates because of unsuitable hepatic venous variants
(n = 9), unsuitable biliary variants (n = 6), unsuitable portal venous variant (n = 1), unsuitable hepatic and portal
venous variants (n = 3) and unsuitable hepatic venous
and biliary variants (n = 1).

= 48, 6.1%) and phase Ⅳ (n = 3, 0.4%).
The most frequent reason for donor exclusion was
exceeding the upper age limit (n = 172, 21.7%), while 6.4%
of potential donors (n = 51) were below the lower age
limit. ABO incompatibility represented the 2nd most common cause of exclusion during phase Ⅰ and the 3rd most
common cause in the whole evaluation process with a ratio of 12.9% (n = 102). 2% of potential donors (n = 16)
were found to be pregnant. Twenty-six (3.3%) candidate
donors were excluded due to BMI > 30, and 5 donors
(0.6%) were excluded because they were underweight.
One donor was excluded because he had algophobia.
Two potential donors were excluded as they were unrelated to the patient, which was discovered during confirmation by the independent ethical and legal committee.
One hundred and forty-eight donors (18.7%) withdrew during the evaluation process. Most of them withdrew during the first phase (n = 98), while 38 potential
donors withdrew during the second phase and 9 withdrew during the third phase. Three donors withdrew
after completion of the evaluation process on the night
of surgery. Three candidate donors expressed much
hesitation during first interviews with the transplant team
and were excluded. Interestingly, 5 donors were excluded
as their families refused donation. Of these 5 cases with
family refusal, one father refused his daughter’s donation
to himself and a husband refused his wife’s donation to
her mother. Of the potential donors, 6 donors were excluded because they had previous nephrectomy and two
of them frankly stated they wanted a renal transplant.
In a country where hepatitis C virus (HCV) is endemic, 39 potential donors (4.9%) were excluded because they
were serologically positive for HCV infection. Thirty-four
(3.4%) were serologically positive for HBV, 6 candidates
(0.8%) were positive for both HCV and hepatitis B virus
(HBV), 7 candidates (0.9%) were positive for cytomegalovirus (CMV), one candidate was positive for both HCV
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Impact on the recipients
Of 212 patients who underwent LDLT, 204 patients
(96.2%) had an experience with an excluded donor with a
median number of 3 donors per recipient (range 1 to 56
excluded donors). Eight patients (3.7%) did not experience
donor exclusion and they underwent liver transplantation.
Fourteen patients did not have a suitable living related donor and died due to end-stage liver disease. Twelve patients
travelled abroad and underwent surgery in countries where
LDLT is legalized, particularly China (n = 7).

makes it difficult to compare our study with previous
studies. We believe that this is the first study of a large
number of potential donors from an area where there is
no DLT program.
The evaluation of living donors for LDLT is a stepwise process consisting of a comprehensive medical
work-up, psychological assessment and accurate anatomical delineation. Donor evaluation is an expensive laborintensive and time-consuming process. The evaluation
process should start with non-invasive steps, which are
less expensive and detect a greater number of unsuitable
donors and then progress to more invasive and expensive
tests[6]. Based on our above-mentioned evaluation protocol, 26.62% of potential donors were excluded before
undergoing any investigations.
In our series, 6.9% of potential donors were excluded based on abnormal liver biopsy mainly due to
steatosis (2.48%) or bilharzial liver insult in the form of
active granuloma or portal tract fibrosis (3.67%). This
ratio is lower than the ratio reported in other studies by
Valentín-Gamazo et al[6] (8%), Pomfret et al[13] (22%) and
Marcos[14] (17%).
Donor withdrawal during, or even after, evaluation
for LDLT is an inevitable cause of donor exclusion. An
ethical dilemma occurs when a competent donor candidate gives voluntary informed consent, but his family
refuses his donation. Although we adopt patient-centered
Western bioethics, undue pressure from the candidate’s
family puts the team in a difficult situation. How can you
proceed to surgery when the family calls the police to the
hospital alleging that the donor is coerced? Should you
not consider a husband who threatens to divorce his wife
if she donates her right liver lobe to her mother? These
dilemmas are not well discussed in the literature, although
there is a significant focus on donors under pressure
from the family to donate to a relative, not the reverse!
In our experience, 22.21% of potential donors were
excluded because their age was outside the accepted age
range in our center, which is between 21 and 45 years
old. The accepted age for living liver donation varies between centers. The lower age limit is determined by the
law which defines the accepted age of consent[6,15]. In
Egypt, the legal age of consent is 18 years old when the
recipient is a parent, otherwise it is 21 years old. The upper age limit is variable and most centers exceed 50 years
old and may even be up to 75 years old. Other centers
consider old age a risk factor that if associated with other risk factors, such as nicotine abuse or hypertension,
the donor is excluded, otherwise he is accepted[6,11,15,16].
In comparison to these populations, the National Census revealed that only about 6% of Egyptians are aged
above 60 years and that is why we chose an upper age
limit of 45 years old[10].
In this series, 10.15% of potential donors were excluded because of ABO incompatibility. Possible solutions include ABO incompatible LDLT and paired donor
exchange. The main concern in ABO incompatible transplantation is antibody-mediated rejection (AMR). Prophy-

Impact on the transplant team
The decision to withdraw was made by the donor in 148
cases and by pressure from family in 5 cases. The exclusion decision was made by the transplant team in 639
cases. The median duration between the candidate’s first
visit to our center and the exclusion or withdrawal date
was 3 d ranging from 1 d (n = 151) to 47 d (n = 1).
Economic impact
The average cost of the investigations carried out for
donor assessment in phase Ⅰ, phase Ⅱ and phase Ⅲ was
150 USD, 200 USD and 700 USD, respectively. 1004 candidates entered phase Ⅰ and 371 completed phase Ⅱ. 301
candidates completed phase Ⅱ and 224 potential donors
completed phase Ⅲ. Of those who completed phase Ⅲ,
9 candidates withdrew and 215 completed Phase Ⅳ, after
which 3 patients withdrew and 212 underwent transplant
surgery. The median cost of the investigations performed
for the excluded donor evaluations was 70 USD ranging
from 35 USD (n = 103) to 885 LE Should this be USD?
(n = 3). 264 donors (33.3%) were excluded without any
need for special investigation. The burden of the expenses for donor evaluation lies with the recipient.

DISCUSSION
There is a worldwide paucity of liver donors in countries
where deceased, living and domino liver transplants are all
available, while in Egypt there is the problem of endemic
hepatitis C liver cirrhosis with only living donors available. Through our experience with 1004 potential living
donors, we encountered a lot of problems that involved
the patients and transplant team; some of these problems
had social roots with ethical and economic implications.
This study describes the importance of a DLT program
even after adoption of various strategies to expand the
living donor pool, although we believe that it should not
be adopted until after public debate and agreement.
A number of studies have detailed the evaluation protocol for living liver donors. Although donor exclusion
is discussed in the context of reporting the experience
with LDLT[11,12], to our knowledge, very few reports have
exclusively discussed the impact of donor exclusion[6-9].
Apart from differences in the evaluation protocols between these reports, some authors excluded donors due
to reasons related to the recipient in their study. This
absence of uniform criteria for the presentation of data
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Figure 1 Examples of excluded donors due to unsuitable
anatomical variations as shown by imaging studies. (A) Computerized tomographic (CT) portography showing the right portal
vein arises from the left portal vein (B) CT volumetry showing that
drainage of right lobe is mainly through the middle hepatic vein (C)
CT venography showing drainage of the right lobe through multiple
hepatic veins (D) CT venography showing small right hepatic vein
and inferior right hepatic vein draining into the middle hepatic vein.

10 cm

laxis against AMR includes antiCD20 antibody (rituximab),
splenectomy, reinforced immunosuppression and local
infusion of prostaglandin E1 (PgE1) and/or steroids[17-19].
ABO incompatible transplantation is less favorable than
compatible transplantation due to inferior long-term patient survival[19-21]. Exchange donor transplant was first
adopted in Korea in 2003. The two main principles of the
procedure are equality and simultaneity meaning that the
two pairs are operated on at the same time. The bad news
is that the rate of paired donor exchange after long-term
application in Korea did not exceed 10%[15].
Of 536 candidates who were serologically assessed
for hepatitis B and C markers in our center, 14.9% of
them were accidentally discovered to be serologically
positive for HCV and/or HBV. Twenty-three potential
donors were excluded because they were hepatitis B
core antibody (HBcAb) positive and hepatitis B surface
antigen (HBsAg) negative. This ratio was lower than
those reported in endemic regions where it reached up
to around 50% in potential donors[22]. There is a risk of
de novo hepatitis B infection in naïve recipients for HBV
who receive grafts from HBcAb positive donors[22,23].
Immunoprophylaxis in naïve recipients using hepatitis B
immunoglobulin (HBIG), lamivudine and vaccination is
associated with a lower incidence of de novo infection[24].
However, the low prevalence of HBV infection together
with the expensive postoperative prophylactic course
(11700 USD), which the recipient cannot afford, has led
to refusal of the use of donors with positive HBcAB.
Precise and accurate knowledge of the anatomy of
hepatic vasculature and the biliary system is of paramount importance in planning the best resection and to

WCCR|www.wjgnet.com

lessen the risk of morbidity. With refinement of surgical
techniques and cumulative experience, exclusion of potential donors due to anatomical variations has decreased
over time, however, there are still conditions where donor
safety necessitates “no go” hepatectomy even after starting the operation[25]. In our experience, 3.38% of potential donors were excluded on an anatomical and volumetric basis. Examples of cases excluded due to anatomical
and volumetric considerations are shown in Figure 1.
Due to legislative obstacles supported by social background, deceased donor liver transplantation is not yet
available in Egypt. The paucity of suitable willing living
donors and an absence of grafts from deceased donors
have resulted in many Egyptian patients seeking transplants abroad. In nearly all cases, the follow-up and management of post-transplant complications is carried out
in Egypt. Thus, this so called “transplant tourism” has a
great impact on the progress of the LDLT program in
Egypt[26]. Significant effort is needed to establish a comprehensive legal system allowing deceased and living donor liver transplantation with airtight safeguards against
donor coercion, commercialism and time-consuming
meaningless obstacles[27].
In conclusion, dependence on LDLT is insufficient,
especially in a country where HCV-induced liver cirrhosis is prevalent. Many strategies can be adopted to
increase the living liver donor pool. Most, if not all, of
these strategies have risks for the donor (older donors)
or for the recipient (ABO incompatible LDLT and HBcAb positive donors). Legalization of DLT is essential to
cope with the increasing number of patients in need of
liver transplantation.
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Key words: Liver transplantation; Anastomosis stricture; Endoscopic radiologic rendezvous; Duodenal bulb
Core tip: An endoscopic-radiologic rendezvous technique may be used for stent application in the treatment of biliary strictures where previous endoscopic
retrograde cholangiopancreatography and percutaneous transhepatic attempts have failed. Recently, it
was reported that successful endoscopic-radiologic
rendezvous procedures were performed in the subhepatic space in patients with complete transections of
the common bile duct, especially secondary to surgical
injury. Herein, we report a modified rendezvous technique in the duodenal bulb as an extraordinary location
in a patient with a duct-to-duct complete anastomotic
stricture after liver transplantation.

Abstract
Original sources: Odemis B, Oztas E, Yurdakul M, Torun
S, Suna N, Kayacetin E. Interesting rendezvous location in a
liver transplantation patient with anastomosis stricture. World J
Gastroenterol 2014; 20(42): 15916-15919 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v20/i42/15916.htm DOI:
http://dx.doi.org/10.3748/wjg.v20.i42.15916

An endoscopic or radiologic percutaneous approach
may be an initial minimally invasive method for treating biliary strictures after living donor liver transplantation; however, cannulation of biliary strictures is
sometimes difficult due to the presence of a sharp or
twisted angle within the stricture or a complete stricture. When an angulated or twisted biliary stricture
interrupts passage of a guidewire over the stricture, it
is difficult to replace the percutaneous biliary drainage
catheter with inside stents by endoscopic retrograde
cholangiopancreatography. The rendezvous technique
can be used to overcome this difficulty. In addition to
the classical rendezvous method, in cases with complete transection of the common bile duct a modified
technique involving the insertion of a snare into the
subhepatic space has been successfully performed.
Herein, we report a modified rendezvous technique in
the duodenal bulb as an extraordinary location for a
patient with duct-to-duct anastomotic complete stricture after liver transplantation.

WCCR|www.wjgnet.com

INTRODUCTION
Biliary strictures are not uncommon after living donor
liver transplantation (LDLT), and two-thirds of biliary
strictures can be treated by endoscopic retrograde cholangiopancreatography (ERCP). If ERCP fails, percutaneous transhepatic biliary drainage (PTBD) is recommended[1,2]. Although maintaining a PTBD catheter for
a long period is beneficial for treating biliary strictures, it
may be difficult for patients, especially in liver transplant
patients, due to the development of PTBD catheter-re-
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Figure 1 Fifty-three-year-old-man was admitted to our clinic for removal of a percutaneous internal-external biliary drainage catheter and insertion of
stents via endoscopic retrograde cholangiopancreatography. A: Internal portion of the percutaneous transhepatic biliary drainage (PTBD) catheter (arrowheads)
and the balloon catheter extending from the papilla towards the common bile duct (CBD) (arrows) were observed separately on cholangiography; B: Despite several
attempts at simultaneous percutaneous transhepatic cholangiography, all attempts at advancing a guidewire (arrow) proximally through the papilla into the intrahepatic
bile ducts failed and the guidewire (arrowhead) could not be advanced into the CBD; C: The guidewire which was inserted transpapillarily was intentionally pushed
through the paracholedocal area at the level of the CBD stricture and spontaneously came out of the duodenal bulb. A snare was slowly introduced via the transhepatic route into the bulbus and the guidewire was caught by closing the snare under endoscopic visualization; D: The guidewire was pulled proximally all the way through
the percutaneous access (arrows); E: This was followed by a 5 and 7 mm balloon dilatation of the stricture (arrows). Another guidewire, which was inserted into the
duodenal bulb at the site of the PTBD’s internal orifice, is also shown in this figure (arrowhead); F: In the third month of follow-up, the stricture was almost completely
resolved, and the patient was then followed stent-free.

lated complications, such as leakage, pain, infection, and
accidental removal of the PTBD catheter. Therefore,
replacing PTBD catheters with inside stents is recommended. When an angulated or twisted biliary stricture
interrupts passage of a guidewire over the stricture, it is
difficult to replace the PTBD catheter with inside stents
by ERCP[3]. The rendezvous technique can be used to
overcome this difficulty. The rendezvous procedure is
classically performed after transhepatic advancement of
a guidewire through the papilla for subsequent ERCP[4,5].
In addition to this classical rendezvous method, in cases
with complete transection of the common bile duct
(CBD), a modified technique involving the insertion of
a snare into the subhepatic space has been successfully
performed[6,7]. Herein, we report a modified rendezvous
technique in the duodenal bulb as an extraordinary location in a patient with a duct-to-duct complete anastomotic stricture after liver transplantation.

a history of right lobe LDLT due to hepatitis B-related
cirrhosis and hepatocellular carcinoma three years ago.
After a short time, a duct-to-duct anastomotic stricture
developed. Because cannulation of the intrahepatic bile
ducts via ERCP was unsuccessful, an internal-external
biliary drainage catheter was inserted after balloon dilatation of the stricture via percutaneous transhepatic
cholangiography (PTC). The biliary drainage catheter
was kept in place, and the patient had undergone balloon dilatation of the stricture via a transhepatic route
five times in the previous seven months. After admission
to our clinic, ERCP was performed. At the beginning of
ERCP, the tip of the internal-external biliary drainage
catheter was protruding from the apex of the bulbus, an
astonishing endoscopic finding. Intrahepatic bile ducts
could not be opacified after a balloon (Anrei Medical
Co. Ltd Hangzhou, China) occluded cholangiography
obtained through the papilla, and all attempts at advancing a guidewire (0.035 inch VisiGlide, Olympus Europa
Holding GMBH Hamburg, Germany) proximally into
the intrahepatic bile ducts failed (Figure 1A, B). On a
simultaneous PTC, a guidewire could not be advanced
into the CBD despite several attempts (Figure 1B).
These findings indicated complete stenosis of the anas-

CASE REPORT
A 53-year-old-man was admitted to our clinic for removal of a percutaneous internal-external biliary drainage catheter and insertion of stents via ERCP. He had
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tomosis during the previous year; therefore, we resolved
these problems by performing a modified rendezvous
technique. A guidewire inserted through the papilla was
intentionally pushed strongly into the paracholedochal
space at the level of the stricture, which was then spontaneously advanced into the bulbus of the duodenum
alongside the biliary drainage catheter. Later, a snare
(Micro-Tech Nanjing Co. Ltd. Hamburg, Germany)
was slowly introduced via the transhepatic route into
the bulbus and the guidewire was caught by closing the
snare under endoscopic visualization (Figure 1C). The
guidewire was pulled proximally all the way through the
percutaneous access (Figure 1D). This was followed by a
5 and 7 mm balloon (Ventura biliary dilatation catheter,
Panmedikal, Gloucester, United Kingdom), dilatation of
the stricture (Figure 1E) and placement of an internalexternal biliary drainage catheter through the papilla.
Two weeks later, the drainage catheter was removed and
two biliary plastic stents (Erdamed Biliary Stent, Istanbul, Turkey) were inserted into the right anterior and
posterior segments of the liver via ERCP. In the third
month of follow-up, the stricture was almost completely
resolved and the patient was then followed stent-free
(Figure 1F).

COMMENTS
COMMENTS
Case characteristics

A 53-year-old-man with a history of right lobe living donor liver transplantation
(LDLT) due to hepatitis B-related cirrhosis and hepatocellular carcinoma three
years ago was admitted to our clinic for removal of a percutaneous internalexternal biliary drainage catheter and with the complaint of pruritis.

Clinical diagnosis

The signs were scratch wounds on the skin secondary to pruritis, large abdominal scar due to previous liver transplantation and a percutaneous biliary drainage catheter on the abdomen.

Differential diagnosis

Stricture of the biliary anastomosis, biliary injury, ischemic cholangiopathy,
chronic rejection, posttransplantation disease recurrence.

Laboratory diagnosis

Hemoglobin: 11.5 g/dL; aspartate aminotransferase: 99 U/L; alanine aminotransferase: 87 U/L; alkaline phosphatase: 475 U/L; glutamyltransferase: 155
U/L; total bilirubin: 1.8 mg/dL; direct bilirubin: 1.4 mg/dL; other laboratory tests
were within normal limits.

Imaging diagnosis

The tip of the internal-external biliary drainage catheter was protruding from the
bulbus during endoscopic retrograde cholangiopancreatography (ERCP) and a
stricture blocking advance of the guidewire proximally was recorded on cholangiography.

Pathological diagnosis

Pathological examination was not performed.

Treatment

After passage between the proximal and distal segments of the bulbus was
achieved via the endoscopic-radiologic rendezvous method, balloon dilatation
of the stricture and placement of an internal-external biliary drainage catheter
through the papilla were performed.

DISCUSSION

Related reports

There have been no other reports in the literature regarding the misplacement of the internal portion of
the percutaneous internal-external drainage catheter
to the duodenal bulb, and this case was the first in our
clinic. In patients with liver transplantation, placement
of the PTBD catheter in the wrong location, such as the
duodenal bulb as in our case, can cause several complications, such as leakage, pain, infection, and accidental
removal of the PTBD catheter. Two alternatives can be
performed in such cases in which transpapillary cannulation of the intrahepatic bile ducts is not possible
because of complete stenosis of the anastomosis. The
first option is to accept the overall risks and to live with
the PTBD catheter, and the second is surgery. The rendezvous procedure is classically performed after transhepatic advancement of a guidewire through the papilla
for subsequent ERCP[5]. In a recent report, Fiocca et al[6]
performed a 100% successful endoscopic-radiologic rendezvous procedure in the subhepatic space in patients
with complete transection of the common bile duct. We
also successfully performed this technique in another
patient with a complete transection of the CBD due to
previous cholecystectomy[7]. This experience encouraged
us to perform the same endoscopic-radiologic rendezvous technique in the duodenal bulb. The procedure
was successful, and we avoided the possible risks that
may develop due to PTBD or surgery. We suggest that
the rendezvous technique can be performed as an initial
method for treating similar biliary complications after
liver transplantation.

WCCR|www.wjgnet.com

Biliary strictures are common in LDLT patients, and ERCP, percutaneous transhepatic cholangiography or, infrequently, surgical management is necessary
for treatment.

Experiences and lessons

This case report suggests that an endoscopic radiologic rendezvous technique
can be performed as an alternative method for treating biliary strictures in which
the conventional endoscopic and radiologic methods have failed after liver
transplantation, even if the rendezvous localization is the duodenal bulb. This
procedure should be considered before invasive management options, such as
surgery.

Peer review

The endoscopic radiologic rendezvous technique is a viable alternative method
for treating biliary strictures, especially in patients with liver transplantation.
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Renal aspergillosis after liver transplantation: Clinical and
imaging manifestations in two cases
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and unenhanced alveolate areas after contrast agent
administration. On unenhanced CT images they showed
inhomogeneous hypo-attenuation. On fat-suppressed
T2-weighted images (T2WIs), the walls and separations
of the abscesses showed slightly low signal intensity
and the central parts of the lesions showed slightly
high signal intensity. Both on CT and MRI, there were
some hints of renal infarction or chronic ischemia. Both
cases were treated by radical nephrectomy followed by
adjuvant antifungal treatment. They all recovered well.

Xiao-Chun Meng, Ting Jiang, Pei-Yi Xie, Yue-Fei Guo, Li
Quan, Kang-Shun Zhu, Hong Shan, Department of Radiology,
The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou
510630, Guangdong Province, China
Shu-Hong Yi, Department of Organ Transplantation, The Third
Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630,
Guangdong Province, China
Jing Zhou, Department of Pathology, The Third Affiliated
Hospital of Sun Yat-sen University, Guangzhou 510630,
Guangdong Province, China
Author contributions: Meng XC, Jiang T, Yi SH, Zhu KS and
Shan H designed this research; Meng XC, Jiang T, Xie PY, Guo
YF, Quan L and Zhou J performed the research and analyzed the
data; Meng XC, Jiang T, Zhu KS and Shan H wrote the paper.
Supported by Forty-third Batch of the Scientific Research
Foundation for Returned Oversea Scholars from the Ministry of
Education; National Natural Science Foundation of China, No.
81201090, No. 81371554, No. 81371655 and No. 81071206;
Guangdong Natural Science Foundation, No. S2012010008367;
and Guangdong Science and Technology Project, No.
2010B031600053
Correspondence to: Hong Shan, MD, PhD, Professor,
Chief, Department of Radiology, The Third Affiliated Hospital,
Sun Yat-sen University, 600 Tianhe Road, Guangzhou 510630,
Guangdong Province, China. shanhong@mail.sysu.edu.cn
Telephone: +86-20-85253108 Fax: +86-20-85252616
Received: April 9, 2014
Revised: June 28, 2014
Accepted: July 22, 2014
Published online: February 8, 2015

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Liver transplantation; Kidney; Aspergillus
infection; Computed tomography; Magnetic resonance
imaging; Treatment
Core tip: This paper reports renal aspergillosis (RAsp)
in two liver transplant (LT) recipients more than 90
d after allogenetic orthotropic LT, and describes the
computed tomography and magnetic resonance
imaging manifestations of renal lesions, including the
abscesses and surroundings. The findings in this report
may help improve the diagnosis of RAsp. After receiving
radical nephrectomy followed by adjuvant antifungal
treatment, both patients recovered well without
mortality from RAsp.
Original sources: Meng XC, Jiang T, Yi SH, Xie PY, Guo YF,
Quan L, Zhou J, Zhu KS, Shan H. Renal aspergillosis after liver
transplantation: Clinical and imaging manifestations in two cases.
World J Gastroenterol 2014; 20(48): 18495-18502 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i48/18495.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i48.18495

Abstract
Renal aspergillosis (RAsp) is a rare complication in liver
transplant (LT) recipients. Here we report RAsp in two
LT recipients. In both patients, RAsp occurred more
than 90 d after allogenetic orthotropic LT, and all the
clinical findings were unspecific. RAsp involved unilateral
kidney in Case one and bilateral kidneys in Case
two. Both computed tomography (CT) and magnetic
resonance imaging (MRI) revealed renal abscesses,
with progressively enhanced walls and separations
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INTRODUCTION
Although advances in immunosuppressive therapy have
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led to an increased survival rate of transplant recipients,
the great risk of developing life-threatening fungal
infection still is a serious problem[1,2]. Behind Candida
albicans, aspergillus is the second most common cause of
opportunistic fungal infections after liver transplant (LT),
with an incidence rate around 0.7%-8%[3,4]. Although
nearly all the organs and tissues could be infected[5-7],
renal infection is very rare. Due to unspecific clinical
manifestations, the diagnosis of aspergillosis was always
delayed, and when the disseminated infection developed,
the mortality rate can approach to 100%[8,9]. However,
some studies have proved that effective anti-fungal
treatment or complete removal of the original lesions
prior to the dissemination could reduce the risk of
death[4,10-12], so early diagnosis of aspergillosis is crucial
for saving the lives.
Abdominal imaging examinations, including computed
tomography (CT) and magnetic resonance imaging (MRI),
have been proved to be the effective means in monitoring
the complications after LT. However, up to now, the
imaging manifestations of renal aspergillosis (RAsp) in
LT recipients have not been described in detail.
From October 2003 to October 2013, two patients
suffered from RAsp after allogenetic orthotropic LT
(AOLT) at our hospital, and both were confirmed by
histopathology with or without cultures of abscess
aspirate. In this paper, we retrospectively analyzed
the clinical and imaging manifestations of RAsp and
reviewed the relevant literatures. This research has been
approved by the ethics committee of our hospital.

abdominal lesions. After 100 mL of contrast agent was
administrated through bolus injection, tri-phase contrastenhanced CT scans were obtained in order, including
cortical nephrographic phase (20 s delay), parenchymal
nephrographic phase (50 s delay) and excretory phase (>
150 s delay). CT revealed the enlarged left kidney and two
round lesions in the upper-middle part (68 mm × 62 mm
× 55 mm) and the lower pole (29 mm × 24 mm × 20
mm) of the left kidney, respectively. Both lesions involved
the renal cortex and medulla without an obvious mass
effect. On unenhanced CT images, both lesions showed
inhomogeneous hypo-attenuation with ill-defined margins.
After contrast agent administration, the peripheral parts of
the lesions, which looked like walls, were clearly displayed
with slight enhancement in cortical nephrographic phase
and moderate progressive enhancement during the
following two phases. In the central parts of the lesions,
there were unenhanced alveolate areas and irregular
separations. The separations presented with synchronous
enhancement with the walls. The inner margins of the
walls and separations were rough. Partially around the
large focus, a relatively lowly enhanced thin layer appeared
in the cortical nephrographic phase and parenchymal
nephrographic phase, and disappeared in the excretory
phase. Corticomedullary differentiation disappeared in
the involved renal parenchyma. The adjacent calices were
involved with coarse margins and moderate enhancement.
Besides these, a wedge-shaped relatively lowly enhanced
area with reduced corticomedullary differentiation was
detected around the large focus, which showed isoattenuation on unenhanced CT images. Following contrast
agent administration, there was a gradually increased
density difference between this area and the surrounding
parenchyma. The adjacent renal contour was blunt.
Flocculent infiltration, fat planes and stranding appeared
in the left perinephric space. The right kidney and renal
pelvis, bilateral ureters and bladder were normal. Several
lymph nodes were seen in the left retroperitoneal space
(Figure 1).
The left kidney lesions were suspected to be
malignant. Without needle biopsy, this patient received
radical nephrectomy for the left kidney and regional
lymph node dissection in July, 2006. The gross specimen
verified two yellowish abscesses, filled with necrotic
tissues and amounts of aspergillus hyphae, spores
and neutrophils. Abscess walls and separations were
composed of dense fibrous connective tissues with
inflammatory cell infiltration. Mixed with the abscesses,
granulomatous inflammation was also detected. Neither
inflammatory edema area nor congestive hemorrhage in
the surrounding was detected. Around the large abscess,
chronic inflammatory infiltration, atrophied renal tubules,
thickened and hyalinized glomerular capillary basement
membrane appeared at the same location as the wedgeshaped relatively lowly enhanced area on CT images,
which was considered to be the secondary change to
chronic ischemia. However, neither renal infarction nor
vascular embolus was detected. The involved renal calices
presented with mucosal erosion and ulcer. Left renal

CASE REPORT
Case one
A 47-year-old man with diabetes mellitus and renal
calculus received AOLT in September 2005 due to endstage liver cirrhosis and chronic hepatitis B. After the
operation, FK506 (Tacrolimus capsules; Astellas, Kerry,
Ireland) and methylprednisolone (Medrol; Pharmacia
Italia, Marino, Italy) were used for the immunosuppressive
treatment. The dose of FK506 was adjusted according to
the serum drug level. The patient recovered well. Neither
acute rejection nor other important complications were
detected.
However, in the 9th mo after operation, this patient
was admitted again with intermittent low-grade fever and
lumbodynia, without chills, urinary frequency or urgency,
or dysuria. Obvious tenderness in the left kidney area
was detected. Urinalysis revealed mild leucocyturia (58
leucocytes/μL) and erythrocyturia (6 erythrocytes/μL).
Other laboratory tests showed elevated erythrocyte
sedimentation rate (95 mm/h), alanine aminotransferase
(57 U/L), direct bilirubin (14.7 μmol/L) and creatinine
(120.3 μmol/L). Both blood and urine cultivations were
negative for fungi and bacteria. The serum drug level of
FK506 was 8-10 ng/mL. No active lesion was detected in
his chest films.
Unenhanced and tri-phase contrast-enhanced
CT scans were performed to search for potential
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Figure 1 Renal aspergillosis in a 47-year-old allogenetic orthotropic liver transplantation recipient (Case one). A: Unenhanced transverse CT image reveals
a large inhomogeneous hypo-attenuation focus in the left kidney; B: Transverse image in the contrast-enhanced cortical nephrographic phase; C: Transverse image
in the parenchymal nephrographic phase; D: Transverse image in the excretory phase. The focus shows progressively enhanced abscess walls and separations with
unenhanced necrotic areas. A wedge-shaped relatively lowly enhanced area (long arrow) is detected around the focus in B, C and D, which presents with a gradually
increased density difference with the surrounding parenchyma and is confirmed to be the secondary change to chronic ischemia by histopathology. A relatively lowly
enhanced thin layer (short arrow) is clearly detected in the parenchymal nephrographic phase, which is dense fibrous connective tissues in the abscess wall; E:
Pathological findings under a light microscope (HE, × 100), which shows the abscesses with necrosis and amounts of aspergillus hyphae, spores and neutrophils. CT:
Computed tomography; HE: Hematoxylin-eosin.

capsule and perirenal fat space presented with chronic
inflammatory infiltration and fibrotic adhesion. The
lymph nodes, extirpated from the left retroperitoneal
space, also presented with chronic inflammation.
After the operation, as the patient can not afford
the price of voriconazole, fluconazole (Diflucan; Pfizer
Roerig, Liaoning, China) was given for prophylactic
antifungal therapy for 5 d. The patient recovered well.
Until now, more than 7 years after the operation, he is
doing well and there is no evidence of recurrence.

carcinoma. After the operation, FK506 (Tacrolimus
capsules; Astellas, kerry, Ireland) and methylprednisolone
(Medrol; Pharmacia Italia, Marino, Italy) were given for
the immunosuppressive treatment. The dose of FK506
was adjusted according to the serum drug level. The
patient recovered well without acute rejection.
In the 15 th mo after transplantation, he was
admitted again due to left flank pain and dysuria after
he received fulguration for urethral meatus condyloma.
No fever, macroscopic hematuria, increased frequency
or urgency of urination occurred. Physical examination
revealed severe urethral stenosis (2 mm in diameter),
mild tenderness and sensitivity to percussion in left
kidney area. Urinalysis revealed erythrocyturia (32

Case two
A 53-year-old man received AOLT in December, 2006
due to end-stage liver cirrhosis and hepatocellular
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erythrocytes/μL) and leucocyturia (170 leucocytes/μL).
Serum creatinine (198.6 μmol/L) and the percentage of
mononuclear cells (8.1%) were elevated. Both blood and
urine cultivations were negative for fungi and bacteria.
The serum drug level of FK506 was 6-8 ng/mL. There
was no active lesion in his chest film. Intravenous
urography showed mild bilateral hydronephrosis.
MRI was performed on a 1.5 T scanner with an
8-channel torso phased array coil. Gadopentetic acid
dimeglumine salt injection (Magnevist, Bayer Schering
Pharma AG, Berlin, Germany) was administrated
for obtaining the multiphase contrast-enhanced MR
sequences, including the cortical nephrographic phase
(20 s delay), parenchymal nephrographic phase (50 s
delay) and excretory phase (> 150 s delay). MRI revealed
the enlarged left kidney and bilateral multiple lesions,
including three in the left and one in the right. The largest
was about 37 mm × 33 mm × 52 mm. The smallest focus
was limited in the renal cortex; the other three large ones
involved both the cortex and medulla without an obvious
mass effect. On dual-echo chemical shift T1-weighted
images (T1WIs), all the lesions presented with iso- or
slightly low-signal intensity with ill-defined margins, and
no signal loss on out-of-phase images. On fat-suppressed
T2WIs and tri-phase contrast-enhanced T1WIs, all
the lesions presented with inhomogeneous signals and
enhancements. The peripheral parts of the lesions
revealed slightly low signal intensity on T2WIs and
moderate progressive enhancement on contrast-enhanced
T1WIs, which looked as walls with uneven thickness
and rough inner rims. Alveolate unenhanced areas with
irregular separations appeared in the central part of
the lesions. Alveolate areas showed inhomogeneous
slightly high signal intensity on T2WIs, without any
enhancement on the tri-phase contrast-enhanced T1WIs;
the irregular separations revealed slightly low signal
intensity on T2WIs and isochronous enhancement
with the peripheral walls. On the coronal images, most
lesions were wedge-shaped with the top pointing to the
renal hilum and the bottom towards the cortical surface.
Corticomedullary differentiation disappeared in the
involved renal parenchyma. In the largest focus, renal
calices were involved with coarse margins and thickened
walls. The left renal pelvis and superior ureter were
involved with the thickened walls. MRI also demonstrated
peri- and para-nephric extension around the left kidney,
with obvious fat planes and stranding, and thickening
of Gerota’s fascia. The left psoas major muscle showed
stripped high signal on T2WIs and slightly low signal on
T1WIs with obvious progressive enhancement. The right
renal pelvis, peri- and para-nephric spaces, ureter and
bladder were normal. Based on these, the bilateral renal
lesions were suspected to be abscesses due to chronic
infection, which involved the left ureter, peri- and paranephric spaces and left psoas major muscle (Figure 2).
Aspergillus infection was finally confirmed by cultures
of abscess aspiration, which revealed branching septated
hyphae and aspergillus fumigatus. In order to avoid

WCCR|www.wjgnet.com

distant dissemination, left nephrectomy was performed
in May 2008. The left ureter and the involved left psoas
major muscle were also removed. The gross specimen
revealed multiple lesions in the left kidney, with a plenty
of necrotic areas. Some small foci coalesced into large
foci. Under a microscope, amounts of inflammatory
lesions were detected, including multiple abscesses,
granulomas and chronic inflammatory infiltration. There
were amounts of aspergillus hyphae and spores in the
necroses, with infiltration of neutrophils and foreign
body multinucleated giant cells. Dense fibrous connective
tissues constituted the abscess walls and separations,
with lymphocyte and plasma cell infiltration. Among
the lesions, fibroplasia was obvious; however, neither
inflammatory edema nor congestive hemorrhage was
detected. Besides these, mucosal erosion and ulcers were
detected in the pelvis. There was no evidence for blood
vessel obstruction due to aspergillus embolus. The left
renal capsule and perirenal fat space presented with
severe fibrotic adhesion. The specimen from the left
psoas major muscle also presented with aspergilloma.
After the operation, voriconazole (Vfend; Pfizer
Roerig, Germany) was administrated for 2 mo for
anti-fungal treatment. Besides this, cefoperazone
sodium and tazobactam sodium for injection (General
Pharmaceutical Sanyo, Hainan, China) were also used for
anti-inflammatory treatment. The patient recovered well.
In October 2009, the patient died of extensive metastasis.
Until then, there is no evidence of aspergillosis
progression or dissemination.

DISCUSSION
Although aspergillus is a ubiquitous saprophytic fungus
seldom pathogenic for nor mal hosts, aspergillus
infections in organ transplant recipients demonstrate high
morbidity and mortality[3,5,13]. In most cases, aspergillosis
occurs within 90 d after the transplantation, however the
late onset cases also have been noticed[5,6,14,15]. Singh et
al[5] observed a 100% mortality rate for late-onset (more
than 90 d after retransplantation) and 76.9% for earlyonset (within 90 d of retransplantation) aspergillosis
after liver retransplantation. In this study, both of the
cases developed RAsp more than 90 d after AOLT.
Therefore, the potential possibility of aspergillosis
should be considered even in the late stage after liver
transplantation.
According to previous reports[16-18], renal aspergillus
infection may be due to haematogenous spreading,
ascending from the urinary tract infection or secondary
to obstructive uropathy, which may cause renal failure,
renal enlargement, unilateral or bilateral localized
renal masses, or urinary obstruction[16-22]. The former
usually spreads in the peripheral renal cortex initially,
and then involves the medulla; the latter two usually
occur in the pelvicalyceal system. In this study, RAsp
may be related to haematogenous spreading in Case
one who had no obvious risk factors besides AOLT
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Figure 2 Renal aspergillosis in a 53-year-old allogenetic orthotropic liver transplantation recipient (Case two). A: Fat-suppressed T2WI, which shows two
large foci in the left kidney and one small focus in the right. The large foci in the left kidney present slightly high signal centers with slightly low signal walls and
separations (long arrow). The wedge-shaped small focus in the right renal cortex presents low signal intensity (short arrow); B: Unenhanced out-of-phase dual-echo
chemical shift T1WI; C: Contrast-enhanced T1WI on the parenchymal nephrographic phase. All foci present iso- or slightly low signal intensity and ill-defined margins
on the unenhanced T1WI. On the contrast-enhanced T1WI, the large foci present enhanced irregular abscess walls and separations with unenhanced necrotic areas
(long arrow); and the small focus (short arrow) presents decreased enhancement; D: Contrast-enhanced coronal T1WI, on which the large focus is typically wedgeshaped (long arrow); E: Macroscopic aspect of the left kidney with multiple foci in it; F: Pathological findings under light microscope (HE, × 40), which shows amounts
of fungal hyphae and spores in the necrosis. RAsp: Renal aspergillosis; T2WI: T2-weighted image; T1WI: T1-weighted image; HE: Hematoxylin-eosin.

and immunosuppressive therapy, and secondary to
obstructive uropathy in Case two who had severe urethral
stenosis and mild bilateral hydronephrosis besides AOLT
and immunosuppressive therapy.
The common complaints of patients with RAsp
include fever, lumbodynia, hematuria, pyuria, perineal or
suprapubic discomfort, and all of which are unspecific
for the diagnosis. Final confir mation depended
on the detection of aspergillus either by culture or
histopathology. CT and MRI are of greater value in
detecting, localizing and differentiating renal lesions, but
the imaging manifestations of RAsp in LT recipients
still have not been described in detail. In this study,
misdiagnosis occurred in Case one because we were
unfamiliar to the imaging manifestations of Rasp at that
time. In this report, we focus on analyzing the imaging

WCCR|www.wjgnet.com

findings of RAsp in the two cases, aiming to help for its
diagnosis.
According to the literature[12,20-24], the most common
feature of RAsp is abscess. On unenhanced CT images,
renal abscesses always reveal ill-defined iso-attenuation or
inhomogenous hypo-attenuation, relying on the degree
of liquefaction in necrotic tissues. Tri-phase contrastenhanced CT images could reflect the hemodynamic
changes of the lesions, on which the irregular abscess
walls and reticular separations demonstrate moderate,
progressive enhancement due to the fibrous connective
tissues and granulomatous inflammation. Vascular
occlusion and subsequent renal infarction due to fungal
hyphae clumps have been reported to be the pathological
characteristics of hematogenous RAsp [8,24]. Although
we did not find any renal vascular embolus in Case
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one, the wedge-shaped relatively lowly enhanced area
highly suggested the decreased blood supply and normal
excretion of the involved renal parenchyma, which
presented with gradually increased density difference
with normal parenchyma during the tri-phase contrastenhanced CT scan, and was finally confirmed to be the
secondary change to chronic ischemia by histopathology.
Fungus ball was not detected in the pyelocaliceal system
in our cases, but it could appear as a nonspecific irregular
filling defect[20,21], which should be differentiated from
filling defects of other causes, such as blood clots or
sloughed papillae[25]. Thickened pelvicalyceal wall, peri- or
para-nephric fat planes, stranded and thickened Gerota’
s fascia do not help for the differentiation, which also
could present in other inflammatory or neoplastic lesions.
Besides these, CT also plays important roles in guiding
aspiration biopsy[21] and demonstrating the involvement
of other organs, such as the paranasal sinuses and lung[22].
On MRI examination, signal changes reflect the
distribution of water within lesions, so it bears greater
advantages in characterizing renal masses[26]. However, up
to now, only one report supplied a detailed description of
MRI manifestations of RAsp[21]. Our Case two presented
with similar manifestations as the previous report, and
the abscess walls and separations revealed low-signal
intensity on T2WIs with progressive enhancement on
contrast-enhanced T1WIs, due to the less water content
and blood supply of dense fibrous connective tissues;
but on T2WIs, the signal intensity of the central parts in
Case two was lower than that in Heussel’s case[21], which
may be due to the less liquefaction of the necrotic tissues.
Although intravascular emboli also were not detected
in this case, on coronal MR images, the peripheral
distribution of the small focus and the typically wedgeshaped manifestation of the foci are useful clues which
support the hints of previous ischemia or infarction. MRI
also could clearly demonstrate the involvement of the
pelvicalyceal wall, the peri- and para-nephric extension,
and the involvement of the adjacent organs, which
provided important information for lesion clearance in
operation.
However, delayed enhancement scan, beyond 30 min
from contrast-agent administration, was not obtained in
any of the two cases. Thus, we could not describe the
manifestations of RAsp in the delayed phase.
The imaging manifestations of RAsp should be
differentiated from those of several other diseases. Clear
cell renal cell carcinoma (RCC) is the most common
renal tumor, with a high chance of hemorrhage, necrosis
and cystic degeneration, which could be very similar to
the manifestations of RAsp on unenhanced CT and MR
images. However, on contrast-enhanced CT and MR
images, most of the clear cell RCCs tend to present with
inhomogeneous hypervascular enhancement with fast
opacification and fast clearance, which is different from
the manifestations of RAsp. Besides these, not like the
aspergillus abscesses in the two cases, most of the RCCs
have obvious mass effects, which cause the displacement
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and deformation of the adjacent structures. Bacterial
renal abscess also could present with central necrosis.
The edema zone of the surrounding parenchyma, which
represents the infected but non-necrotic tissues [27-29],
could supply a useful hint for its diagnosis. It did not
appear around the foci of RAsp both in Heussel’s[21] and
our cases. Advanced renal tuberculosis with cavities also
should be considered. Calcification, diffuse pelvicalyceal
and ureter involvements are of great value for its
diagnosis. Besides the acute and typical clinical signs,
the striated nephrogram is useful for the identification
of acute pyelonephritis, which represents obstructed
tubules with intervening normal tubules[30] and could be
detected on T2WIs due to the increased water content[31].
Sometimes focal renal infarct with central necrosis can be
very similar to RAsp, since both of them could appear as
wedge-shaped renal lesions. The typical clinical syndrome
of acute flank pain without fever may help for the
diagnosis of renal infarct[32].
Generally, once RAsp has been diagnosed, reversal
of immunosuppression is crucial for the treatment.
Corticosteroids and immunosuppressive agents should be
stopped immediately. Then, systemic antifungal therapy is
routinely administrated. However, for the recipients after
solid organ transplantation, we are obliged to deliberate
over the risk of using the conservative treatment as the
main treatment strategy, due to the high mortality rate
of invasive aspergillosis. In 2009, Ju et al[33] reported
a high mortality rate of 55.6% among recipients with
invasive pulmonary aspergillosis treated by antifungal
agents after solid organ transplantation. In 2010 Badiee
et al[34] reported a further higher mortality rate of 63.2%
among liver transplant recipients with aspergillosis.
However, according to previous studies, for patients with
a local focus or unilateral multi-foci, radical or partial
nephrectomy could be effective for reducing the risk
of dissemination and mortality[17,23]; and for patients
with bilateral multi-foci or a focus in the solitary kidney,
surgical drainage with long-term antifungal therapy might
be an acceptable alternative to bilateral or solitary kidney
nephrectomy[12,23]. In this study, both of the cases were
successfully treated by surgical resection followed by
adjuvant antifungal treatment. They all recovered well
and did not present with any evidence of aspergillosis
progression or dissemination more than one year after
the operation, although bilateral RAsp occurred in Case
two and only the left kidney was removed. Therefore,
we recommend surgical resection first followed by
adjuvant antifungal treatment for RAsp in liver transplant
recipients.
In conclusion, liver transplant recipients might suffer
RAsp in the late stage after LT. Clinical findings are often
inadequate for the diagnosis. Although imaging features
of renal abscesses and hints of renal infarction or
chronic ischemia might help for the diagnosis of RAsp,
misdiagnosis is still not uncommon. However, both CT
and MRI are important in the discovery and localization
of the lesions. For LT recipients, early removal of the
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RAsp lesion by radical or partial nephrectomy is advisable
for reducing the risk of dissemination and mortality.

6

COMMENTS
COMMENTS

7

Case characteristics

8

Two liver transplant (LT) recipients suffered fever, lumbodynia or flank pain,
perineal or suprapubic discomfort.

Clinical diagnosis

9

Both of them presented with tenderness and sensitivity to percussion in
diseased kidney area.

Differential diagnosis

Renal cell carcinoma, bacterial renal abscess, focal renal infarct, advanced
renal tuberculosis and acute pyelonephritis.

10

Laboratory diagnosis

Erythrocyturia, leucocyturia and elevated serum creatinine in two patients;
elevated mononuclear cells in one patient; neither blood nor urine cultivation
was positive for fungi or bacteria.

Imaging diagnosis

11

Pathological diagnosis

12

Both computed tomography (CT) and magnetic resonance imaging (MRI)
revealed renal abscesses with unenhanced alveolate areas and progressively
enhanced walls and separations.
The gross specimen after radical nephrectomy revealed yellowish abscesses
filled with necrotic tissues and amounts of aspergillus hyphae, spores and
neutrophils.

Treatment

13

Related reports

14

Both of the patients were treated by radical nephrectomy first followed by adjuvant
antifungal treatment (fluconazole for Case one; voriconazole for Case two).
The imaging manifestations of renal aspergillosis (RAsp) in LT recipients still
have not been described in detail.

Experiences and lessons

This case report not only gives a detailed description of the CT and MR
manifestations of RAsp in the late stage after allogenetic orthotropic LT, but also
provides successful treatments by radical nephrectomy followed by adjuvant
antifungal treatment.

15

Peer review

Aspergillosis is fatal for immunocompromised patients and is very rare. This
paper reports this rare infection in two LT recipients and gives a detailed
description of the imaging features, which is very useful in clinical settings.
16
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Core tip: A female patient who was exposed to an improper laser gingivectomy had serious soft and hard tissue loss. Maxillar alveolar bone was partially uncovered
with gingiva and periosteum. Moreover necrosed area
was observed on bone. Although high heat released
during laser application caused several irreversible tissue loss, non-surgical treatment we established resulted in satisfactory aesthetic and functional gains.

Abstract

Original sources: Kermen E, Orbak R, Calik M, Ozkal Eminoglu D. Tissue restoration after improper laser gingivectomy: A
case report. World J Stomatol 2014; 3(3): 25-29 Available from:
URL: http://www.wjgnet.com/2218-6263/full/v3/i3/25.htm DOI:
http://dx.doi.org/10.5321/wjs.v3.i3.25

We report the case of 27-year-old female patient applied to our clinic with several pain at her upper teeth
and weakness complaints. Anamnesis revealed that
she experienced laser gingivectomy to have remarkable
teeth. Clinical examination showed that maxillar alveolar bone was partially uncovered with gingivae and
periosteum. Interproximal necrosed area was observed.
She had sensitivity at her maxillar anterior teeth. Furthermore, she was so anxious and depressed. In order
to ensure more blood supply and clot formation, perforations on uncovered cortical bone was prepared.
Avoiding from infection antibiotic, antiseptic gel and
for epithelization vitamin E gel were prescribed. During one month she was recalled every third day. Recall
times diminished periodically, as new tissue evolves.
Although laser’s irreversible photothermal effects on
soft and hard tissue, after a year all denuded areas
were covered with healthy tissues without any surgical
procedures. Histopathologic comparing showed severe
lymphocyte infiltration and increased fibrosis and kollagenization in restored gingiva, additionally epithelial
loss was observed. Since there is not a case report
about the complications of laser gingivectomy in litera-
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INTRODUCTION
Physical attractiveness is an important issue in social life
so people effort much for this and face has a key role in
it. Several authors reported that face is the most important factor which determines the aesthetic perception of
the person[1-4].
Within the face mouth carries nearly 31% importance
in the hierarchy of factors in attractiveness judgement[5].
Research has demonstrated that a patient’s smile is a vital
component of a beautiful face and it can influence his or
her perceived beauty[6,7].
While aesthetic is a great expectance, dentists play an
important role in this field. For a perfect smile, harmony
between tooth structure and soft tissue is essential, so
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dentists have to offer acceptable gingival aesthetics, as
well as dealing with biological and functional problems.
Therefore a variety of means and techniques are used
for this purpose such as “crown lengthening”. Crown
lengthening surgery is performed for functional and aesthetic purposes. Its major application field for aesthetic
enhancement is excessive gingival display. Additionally, it
can be performed for gingival enlargement/overgrowth,
short clinical crowns, altered passive eruption, vertical
maxillar excess, short upper lip or combinations of these
conditions[8]. Gingivectomy, gingivoplasty or apically positioned flap which may include osseous resection are the
techniques for crown lengthening[9]. Gingivectomy can be
performed by scalpel, an electrosurge, a radiosurge or a
laser[8,10].
Lasers have been used widely since the beginning
of the 1980s in dentistry. Today, due to its many advantages[11-13], it is popular among patients and clinicians. It
shows effect via its photothermal feature. For a laser to
show biological effect, the energy must be absorbed by
tissues. The degree of absorption in tissue will vary as
a function of the wavelength and optical characteristics
of the target tissue[10]. The absorbed light energy is converted to heat and constitutes a photothermal event. Depending on various parameters, the absorbed energy can
result in simple warming, coagulation, or excision and
incision through tissue vaporization[14].
It is reported that when bone exposures to heating
at levels > 47 ℃, cellular damage which leads to osseous
resorption occurs and when temperature level reaches
to 60 ℃, it results with protein denaturation and soft tissue becomes white and over this heat it gets necrosis. At
70 ℃ soft tissue edges can seethe and at 100 ℃ evaporation occures, solid and liquid components evaporates[15].
Severe collateral damage is responsible for delayed healing of laser induced bone incisions. Studies report that
delayed healing occures at the presence of carbonized
layer on the laser treated area and the presence of inert
bone fragments encapsulated by fibrous connective tissue, sequestra of bone and bone fragments surrounded
by multinucleated giant cells[16,17].
The purpose of this case report is to establish a treatment plan in a female patient who exposed to an improper laser application. Restoring soft and hard tissue is quite
difficult surgically or nonsurgically because of high heat
released during laser application. When it results in undesired loss of solid and liquid components of the tissue,
it gets more difficult but in our case, satisfactory soft and
hard tissue restoring was observed without any surgical
procedure. Histologically, healing was with collagenization and fibrosis.

wedding ceremony after a month. She reported that after
watching a television programme about gingival aesthetic,
she had applied to a dentist for marked and longer teeth.
She also said that she’d had a laser gingivectomy 15 d ago
before coming to our department. In her dental examination maxillar alveolar bone from right 1st premolar to left
1st premolar was partially uncovered with gingivae and
periosteum (Figure 1A-C), moreover, the interproximal
bone between right canine and 1st premolar was necrosed
(Figure 1B). She had sensitivity at her maxillar anterior
teeth. Her left central was sensitive to percusion and colour change was observed (Figure 1A-C).
Perforations on uncovered cortical bone was prepared
for opening the marrow spaces to provide more blood
supply and clot formation with anesthesia (Ultracaine D-S
forte Ampul, Aventis) (Figure 1D).
After that prepared area was covered with Peripac® (paste
40 gr, 1.4 oz, Dentsplay) for clot remaining. Flagyl® (500 mg
metronidazole, Eczacıbaşı) 3 × 1 a day and Apranax
Fort® (550 mg Naproxen Sodium,Abdi İbrahim) were
prescribed to patient. But the patient had nausea and
diarrhea so we changed the antibiotic and prescribed
Augmentin ® BID 1000 mg (875 mg Amoxicillin,125
mg clavulanic acid, GlaxoSmith Kline) 2 × 1 a day for 3
wk. The patient was recalled 3 d later for pack removal.
Area was irrigated with saline and Elugel (40 mL, 0.20%
chlorhexidine, Biocodex) was prescribed 3 × 1 a day for
two weeks. Then vit E gel (5 mL, Smartbleach) was prescribed 2 × 1 a day for six months. During one month
she was recalled every third day. Recall times diminished
periodically, as new tissue evolves. After a month, interdental papillae started to reform, moreover, epithel from
the wound edges started to expand and immature epithel
was red. Three months later a large amount of exposed
alveolar bone was recovered with epithelium (Figure 2).
After the new epithel formation, uncovered small bone
sequestered came away. About nine months later, all denuded areas were completely recovered with epithelium.
According to sensitivity complaint about her left upper
central to thermal reactions, vitality test was performed
and the tooth was positive. Bifoluride 12 (4 g Bifluoride
12 and 10 mL Solvent, Voco) was applied and the complaints diminished. After a year, all denuded areas were
completely covered with gingivae (Figure 3). To compare
healthy and restored tissues, biopsy samples were taken
from right premolar and molar attached gingivae region.
A sample from restored gingiva and also a one from
healthy gingiva were taken. Histopathologic comparing
of gingiva samples revealed intense lymphocyte infiltration and mild plasma cell infiltration in restored gingiva
(Figure 4A and B).
Moreover, when compared with healthy gingiva increased collagenization, fibrosis and epithelial loss were
demonstrated in restored gingiva (Figure 4C).

CASE REPORT
A 27-year-old female patient was referred to Ataturk
University, Faculty of Dentistry, Periodontology Department with several pain, tooth sensitivity, weakness and
a great fear of teeth loss. She was also so anxious about
her mouth’s prognosis and depressed because she had a
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DISCUSSION
Crown-lengthening surgery can facilitate aesthetic appearence when properly indicated. Gingivectomy is one
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A

B
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Figure 1 Intraoral photographs of the patient. A: Frontal; B: Right; C: Left; D: Perforations on cortical bone prepared for clot formation.

A

B

C

Figure 2 Three months later intraoral photos of partially healed gums. A: Frontal; B: Right; C: Left.

A

B

C

Figure 3 After a year all denuded areas were completely covered with gingivae and acceptable aesthetic and function have been formed. A: Frontal; B:
Right; C: Left.

field for better visualization, sterilization as it cuts and
therefore reduction in bacteremia, minimal postoperetive pain and swelling, less postoperative infection, less
wound constraction during healing, less damage to adjacent tissues[11] and increased patient acceptance[12,13] are

of the most common surgical technique in this procedure. It can be performed by variety of means such as
scalpel, electrosurge, radiosurge or laser[8,10].
Today lasers are popular among patients and clinicians. Precise cut and coagulation that allow dry surgical
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A

B

C

Figure 4 Histopathologic comparing of gingiva samples. A: Healthy gingiva; mild inflammatory cell infiltration (PNL, Lymphocyte. Hematocylin and eosin; original
magnification × 5); B: Restored gingiva; severe inflammatory cell infiltration (Lymphocyte) and increased fibrosis ( Hematocylin and eosin; original magnification × 5); C:
Restored gingiva; severe inflammatory cell infiltration (Lymphocyte) and increased fibrosis (Hematocylin and eosin; original magnification × 5).

the pereference reasons. But there are some inconsistencies about wound healing after laser surgery. Fisher et al[18]
who compared wound healing histologically following
laser and conventional surgery, found that wounds heal
more quickly and produce less scar tissue than conventional scalpel surgery. However contrary to this sudy,
Goultschin et al[19] indicated that gingival healing was delayed and laser had any substantial advantages vs conventional knife gingivectomy.
Not to encounter with undesirable results it is important to follow manufacturer’s guidelines strictly. If
not high heat released during laser application can cause
delayed healing and undesired loss of tissue’s solid and
liquid components[15].
If remaining tissue isn’t enough, restoring of aesthetic, biologic and functional structures may become
very difficult surgically and nonsurgically. In our case a
wide amount of gingiva and periost was removed so that
bone was partially denuded. Remaining tissue was so unsufficent for any surgical procedure so we tried to restore
tissue nonsurgically by making perforations on cortical
bone. Perforations were prepared for more blood supply and clot formation. For tissue regeneration clot and
its stability is essential. Blood clots which promote tissue
healing and regeneration, including bone regeneration are
rich in platelets and growth factors[20] so we covered prepared perforation area with periodontal pack.
The periosteum which covers the outer surface of all
bones has two layers. While inner layer is responsible for
osteoblast differentiation and bone regeneration, outer
layer is rich in blood vessels and nerves and composed
of collagen fibers and fibroblasts[21]. In default of periosteum, bone nourishment is interrupted and resorption
risk increases. In our case periosteum was completely
removed on laser applicated regions that complicates restoration. In accordance with this purpose, besides aiming
restoration we primarily tried to protect bone from infection and resorption. Above all, when considered more
than 750 species inhabit the human oral cavity[22] infection risk of denuded bone and damaged remaining soft
tissue requires more attention. It can result in more tissue
destruction and bone resorption. In order to protect tissues from infection, we prescribed antibiotic and antiseptic gel until new tissue starts to generates. Additionally,
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assisting to epithelization vit E was prescribed.
Furthermore, because of denuded bone, open edges
of remaining periosteum and inflammation which occured after improper application she had so much pain so
we prescribed an anti inflammatuar analgesic.
Our patient was so anxious about her teeth’s prognosis and she was very depressed so either to observe tissue
response to treatment or to support patient pshycologically, initially we recalled her every third day. As tissue
heals recalling times were reduced.
Although high heat caused irreversible soft and hard
tissue loss, a year later all denuded bone was recovered
with epithel. Satisfactory aesthetic and functional results
were obtained with no need to any surgical procedure and
it has almost reverted. Comparative histological examinations demonstrated increased collagenization and fibrosis
in restored gingiva. This proved that gingival restoration
eventuated with scar tissue formation after improper laser
gingivectomy. Additionally, increased chronic inflammatory cells were expressed in restored gingiva. This can be
correlated with epithelial loss and healing with scar tissue
which can make gingiva more vulnerable to plaque accumulation. We think that this report will be elucidative for
clinicians because in literature there is no case which can
be compared in terms of therapeutic approaches about
an improper laser gingivectomy which resulted in serious
tissue loss. Moreover this report proves the importance
of true wavelength laser and patient selection besides being educated for laser applications.

COMMENTS
COMMENTS
Case characteristics

A 27-year-old female who was exposed to an improper laser gingivectomy presented with several pain, tooth sensitivity, weakness and a great fear of teeth
loss.

Clinical diagnosis

From right 1st premolar to left 1st premolar partially denuded maxillar alveolar
bone uncovered with gingivae and periosteum, necrosed bone between right
canine and 1st premolar, sensitivity at her maxillar anterior teeth and colour
change and positive reaction to percussion at her left upper central tooth.

Differential diagnosis

Tissue healing process, osteonecrosis of the jaw, chemical burn.

Pathological diagnosis

Histopathologic gingiva samples revealed intense lymphocyte infiltration and
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mild plasma cell infiltration, increased collagenization, fibrosis and epithelial
loss in restored gingiva compared with healthy gingiva.

9

Treatment

Perforations on uncovered cortical bone was prepared and the patient was
treated with Augmentin® BID 1000 mg (875 mg Amoxicillin,125 mg clavulanic
acid), Apranax Fort ® (550 mg Naproxen Sodium), Elugel (40 mL, 0.20%
chlorhexidine) and vit E gel.

10

Related reports

Restoring soft and hard tissue is quite difficult surgically or nonsurgically because of high heat released during laser application and it gets more difficult
when it results in undesired loss of solid and liquid components of the tissue.

11

Term explanation

12

Experiences and lessons

13

Crown lengthening is a technique which exposes more of the natural tooth by
reshaping or recontouring bone and gum tissue.
This report will be elucidative for clinicians because in literature there is no case
which can be compared in terms of therapeutic approaches about an improper
laser gingivectomy which resulted in serious tissue loss. Moreover this report
proves the importance of true wavelength laser and patient selection besides
being educated for laser applications.

14
15

Peer review

It is well-written and interesting case-report. The authors explained all healing
process detailly.

16

REFERENCES
1
2
3

4

5
6

7

8

Patzer GL. The Physical Attractiveness Phenomena. New
York: Plenum Press, 1985
Peck S, Peck L. Selected aspects of the art and science of facial esthetics. Semin Orthod 1995; 1: 105-126 [PMID: 8935049
DOI: 10.1016/S1073-8746(95)80097-2]
Kerns LL, Silveira AM, Kerns DG, Regennitter FJ. Esthetic
preference of the frontal and profile views of the same smile.
J Esthet Dent 1997; 9: 76-85 [PMID: 9468856 DOI: 10.1111/
j.1708-8240.1997.tb00921.x]
Van der Geld P, Oosterveld P, Van Heck G, KuijpersJagtman AM. Smile attractiveness. Self-perception and influence on personality. Angle Orthod 2007; 77: 759-765 [PMID:
17685777 DOI: 10.2319/082606-349]
Goldstein RE. Study of need for esthetics in dentistry. J Prosthet Dent 1969; 21: 589-598 [PMID: 5254499 DOI: 10.1016/002
2-3913(69)90005-5]
Flores-Mir C, Silva E, Barriga MI, Lagravere MO, Major PW.
Lay person’s perception of smile aesthetics in dental and facial views. J Orthod 2004; 31: 204-209; discussion 201 [PMID:
15489364 DOI: 10.1179/146531204225022416]
Kerosuo H, Hausen H, Laine T, Shaw WC. The influence of
incisal malocclusion on the social attractiveness of young
adults in Finland. Eur J Orthod 1995; 17: 505-512 [PMID:
8682167 DOI: 10.1093/ejo/17.6.505]
Hempton TJ, Dominici JT. Contemporary crown-lengthening therapy: a review. J Am Dent Assoc 2010; 141: 647-655

17

18

19

20

21
22

[PMID: 20516094 DOI: 10.14219/jada.archive.2010.0252]
Nethravathy R, Vinoth SK, Thomas AV. Three different surgical techniques of crown lengthening: A comparative study.
J Pharm Bioallied Sci 2013; 5: S14-S16 [PMID: 23946567 DOI:
10.4103/0975-7406.113281]
Research, Science and Therapy Committee of the American
Academy of Periodontology. Lasers in periodontics. J Periodontol 2002; 73: 1231-1239 [PMID: 12416785 DOI: 10.1902/
jop.2002.73.10.1231]
Rossmann JA, Cobb CM. Lasers in periodontal therapy. Periodontol 2000 1995; 9: 150-164 [PMID: 9567984 DOI: 10.1111/
j.1600-0757.1995.tb00062.x]
Wigdor HA, Walsh JT, Featherstone JD, Visuri SR, Fried D,
Waldvogel JL. Lasers in dentistry. Lasers Surg Med 1995; 16:
103-133 [PMID: 7769957 DOI: 10.1002/lsm.1900160202]
Bader HI. Use of lasers in periodontics. Dent Clin North Am
2000; 44: 779-791 [PMID: 11048271]
Cobb CM. Lasers in periodontics: a review of the literature. J
Periodontol 2006; 77: 545-564 [PMID: 16584335 DOI: 10.1902/
jop.2006.050417]
Eriksson AR, Albrektsson T. Temperature threshold levels
for heat-induced bone tissue injury: a vital-microscopic
study in the rabbit. J Prosthet Dent 1983; 50: 101-107 [PMID:
6576145 DOI: 10.1016/0022-3913(83)90174-9]
McDavid VG, Cobb CM, Rapley JW, Glaros AG, Spencer P.
Laser irradiation of bone: III. Long-term healing following
treatment by CO2 and Nd: YAG lasers. J Periodontol 2001; 72:
174-182 [PMID: 11288790 DOI: 10.1902/jop.2001.72.2.174]
Williams TM, Cobb CM, Rapley JW, Killoy WJ. Histologic
evaluation of alveolar bone following CO2 laser removal of
connective tissue from periodontal defects. Int J Periodontics Restorative Dent 1995; 15: 497-506 [PMID: 9601249 DOI:
10.11607/prd.00.0144]
Fisher SE, Frame JW, Browne RM, Tranter RM. A comparative histological study of wound healing following CO2 laser
and conventional surgical excision of canine buccal mucosa.
Arch Oral Biol 1983; 28: 287-291 [PMID: 6576733 DOI: 10.1016
/0003-9969(83)90069-9]
Goultschin J, Gazit D, Bichacho N, Bab I. Changes in teeth
and gingiva of dogs following laser surgery: a block surface
light microscope study. Lasers Surg Med 1988; 8: 402-408
[PMID: 2902501 DOI: 10.1002/lsm.1900080411]
Kabashima H, Sakai T, Mizobe K, Nakamuta H, Kurita K,
Terada Y. The usefulness of an autologous blood clot combined with gelatin for regeneration of periodontal tissue. J
Oral Sci 2013; 55: 363-366 [PMID: 24351926 DOI: 10.2334/josnusd.55.363]
Newman MG, Takei HH, Klokkevold PR, Carranza FA. Anatomy of the Periodontium. In: Carranza’s Clinical Periodontology, St. Louis, Missouri: Elsevier Saunders, 2012: 12-27
Ji X, Pushalkar S, Li Y, Glickman R, Fleisher K, Saxena D.
Antibiotic effects on bacterial profile in osteonecrosis of the
jaw. Oral Dis 2012; 18: 85-95 [PMID: 21883710 DOI: 10.1111/
j.1601-0825.2011.01848.x]
P- Reviewer: Mazzocchi M, Muluk NB S- Editor: Ji FF
L- Editor: A E- Editor: Wu HL

WCCR|www.wjgnet.com

1771

February 8, 2015|Second Edition|

WC CR

World Clinical
Case Report

2015 Second Edition
bpgoffice@wjgnet.com

ISBN 978-0-9914430-7-9
© 2015 Baishideng Publishing Group Inc. All rights reserved.

UROGENITAL SURGICAL PROCEDURES

Simultaneous bilateral robotic partial nephrectomy: Case
report and critical evaluation of the technique
Claudio Giberti, Fabrizio Gallo, Maurizio Schenone, Pierluigi Cortese
period: uneventful. Pathological examination: bilateral
renal cell carcinoma, negative surgical margins. Conclusions Our experience was encouraging and confirmed
the feasibility and safety of this procedure. The planning of our technique was time and cost effective with
cosmetic benefit for the patient. However, we think that
an appropriate selection of the patients and a skill in
robotic renal surgery are advisable before approaching
this type of surgery.
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Core tip: Very few papers have been reported concerning simultaneous bilateral robot assisted partial
nephrectomy. We think that our technique was noteworthy for some important aspects: the number of the
ports was minimized, the disposition of the operatory
room allows the quick rotation of the patient’s bed and
the redocking of the robot, the operative time was acceptable, the unclamping technique decreased the risk
of renal insufficiency, the cost for two nephrectomies
was decreased. In conclusion, our technique was safe,
feasible, time and cost effective with a cosmetic benefit
for the patient.

Abstract
We report our first simultaneous bilateral robot assisted partial nephrectomy (RAPN) in order to show
and critically discuss the feasibility of this procedure.
Materials and methods A 69-year-old male patient
visited our department due to incidental finding of bilateral mesorenal small masses (2.5 cm on the right
and 3.5 cm on the left) suspicious for malignancy. We
started from the right side with patient in flank position. Port placement: 12-mm periumbilical camera port,
two 8-mm robotic ports in wide ‘‘V’’configuration, additional 12 mm assistant port on the midline between
the umbilicus and symphysis pubis. A right unclamping
RAPN with sliding clip renorrhaphy was performed. The
trocars were removed and the robot undocked. Without interrupting the anesthesiological procedures, the
patient was reported in supine position and, after 180
degrees rotation of the surgical bed, was newly placed
in contralateral flank position. Using both the previous
periumbilical and midline ports, two other 8-mm robotic
trocars were placed. The robot was then redocked and
RAPN was also performed on the left side using the
same previously reported technique. Results Total time:
285 min. Estimated blood losses: 150 cc. Postoperative
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Original sources: Giberti C, Gallo F, Schenone M, Cortese
P. Simultaneous bilateral robotic partial nephrectomy: Case
report and critical evaluation of the technique. World J Clin
Cases 2014; 2(6): 224-227 Available from: URL: http://www.
wjgnet.com/2307-8960/full/v2/i6/224.htm DOI: http://dx.doi.
org/10.12998/wjcc.v2.i6.224

INTRODUCTION
In the last few years, robot-assisted partial nephrectomy
(RAPN) has become a promising procedure able to

1772

February 8, 2015|Second Edition|

Giberti C et al . Simultaneous bilateral robotic partial nephrectomy

bridge the technical difficulties of laparoscopic partial
nephrectomy (LPN), permitting a broader diffusion of
laparoscopic treatment of renal masses[1-3].
In fact, the 3D vision, the optical magnification and
the robotic instruments allow surgeons to realize very
precise tumor resection and to simplify the reconstructive
steps of the procedure, minimizing the potential risks
due to the ischemia time.
More recently, the expanded role of robot-assisted
surgery has also included the simultaneous treatment of
bilateral renal tumors[4,5].
This type of procedure, which is certainly fascinating,
still needs to be well defined regarding the indications and
the technique. We report our first case of simultaneous
bilateral robotic partial nephrectomy in order to show the
feasibility of our technique and critically discuss both the
advantages and the disadvantages of this procedure.

Figure 1 Magnetic resonance scans. The right and left small renal masses
are indicated.

of the defect were closed with another running outside to
inside Monocryl 2-0 suture including a haemostatic agent
and secured with Hem-o-lok clips at each bite. Through
the sliding clip technique, the right tension was brought
on these sutures[6].
The Gerota’s fascia and the peritoneum were closed.
A wound drain was introduced through the inferior 8-mm
port. All the trocars were removed and the robot was undocked.
Without interrupting the anesthesia, the patient was
repositioned in the supine position and, after a 180 degree rotation of the surgical bed, he was placed in the
contralateral flank position. Using both the previous periumbilical and midline ports for the camera and the additional 12-mm assistant trocar, respectively, the other 8-mm
robotic trocars were placed in a wide ‘‘V’’configuration
centered on the left renal tumor (Figure 3). The robot
was then redocked without changing any disposition of
the instruments, the furniture or the staff inside the operating theatre.
A second RAPN without hilar clamping was also performed on the left side following the previously reported
technique. Intraoperative ultrasonography was used on
this side in order to score the margins of the lesion.
The total operation time was 285 min and total console time was 240 min. The estimated blood loss was 150
cc. The postoperative period was uneventful. The patient
was mobilized on day 2. The urethral catheter was removed on day 2. The right and left drains were removed
on days 2 and 3, respectively. The patient was discharged
on day 4. The pathological examination reported bilateral
renal cell carcinoma, Fuhrman grade 1, with negative
surgical margins. Six months after surgery, computed tomography scan did not show tumor local recurrences.

CASE REPORT
Patient
A 69-year-old male patient visited our department due
to the incidental finding of bilateral small renal masses.
Magnetic resonance scans showed a 2.5 cm mass in the
middle portion of the right kidney and a 3.5 cm mass in
the middle portion of the left kidney with no involvement of the collecting systems. The two masses were
suspicious for malignancy (Figure 1). The differential
diagnosis was made with benign tumors and complicated
cysts. There was no past surgical history. General physical
examination and the preoperative exams were normal.
The body mass index (BMI) was 23.51.
Surgical technique
The operating theatre was set up as shown in Figure 2.
The procedure was performed using a three-arm Da Vinci Robot, standard version, starting from the right side.
The patient was secured in a flank position with the table
slightly bent. Regarding the port placement, a 12-mm
periumbilical port was placed for the camera. Two 8-mm
robotic instrument ports were placed approximately 8 cm
from the camera in a wide ‘‘V’’ configuration centered
on the renal tumor. An additional 12 mm assistant trocar
was placed on the midline between the umbilicus and
symphysis pubis (Figure 3). A 30° angle lens was used.
The robotic instruments included bipolar fenestrated
forceps, monopolar cautery scissors, and two needle drivers. The peritoneum was incised sharply along the line
of Toldt and the bowel was mobilized medially exposing
the Gerota’s fascia. The renal artery and vein were isolated
and vessel loops were placed around them. The Gerota’s
fascia was dissected off the surface of the kidney and the
kidney was extensively mobilized until easy access to the
tumor was achieved from all sides. The RAPN was then
performed without hilar clamping. The renal specimen
was retrieved using an endobag. The inner defect was
closed with a running outside-in Monocryl 4-0 suture
preloaded with a Hem-o-lok clip, taking care to include
retracted vessels or calyces into the suture. The borders
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DISCUSSION
The robotic approach for conservative renal surgery
is becoming increasingly common due to the reported
encouraging outcomes in terms of safety, feasibility and
efficacy of this procedure[1-3,7]. Very few papers have been
reported in literature concerning simultaneous bilateral
RAPNs probably due to the low incidence of bilateral re-
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Figure 2 Disposition of the operating theatre.

Some limitations of our technique should be mentioned. In fact, an appropriate selection of the patients
(mainly regarding the size, the location of the tumors or
the preexisting condition of chronic renal insufficiency)
and a very good skill in renal robotic surgery are really
advisable before approaching this type of surgery.
In conclusion, our experience was encouraging and
confirmed the feasibility and the safety of this procedure.
Furthermore, the planning of our technique was time
and cost effective with a cosmetic benefit for the patient.
However, we think that an appropriate selection of the
patients and skill in robotic renal surgery are really advisable before approaching this type of surgery.

nal tumors but also due to the difficulties of this type of
surgery[4-5]. The potential benefits of simultaneous bilateral surgery could be related to the advantages of a unique
surgical procedure with single anesthesia, shorter overall
hospitalization, faster overall recovery and lower costs
than two separate procedures. Furthermore, a cosmetic
benefit due to the reuse of some ports for both sides
could be considered. However, these advantages could
be balanced by the risks of longer total anesthesia time,
higher blood loss and postoperative renal insufficiency.
In this setting, the procedure should be planned appropriately in order to maximize the benefits and minimize
the risks. We think that our technique was noteworthy for
some aspects.
The positioning of the ports was planned accurately
in order to minimize the number of the abdominal incisions. In particular, the camera and the assistant ports
were positioned on the xifopubic line and used for both
sides. In the end, the bilateral RAPN was performed using only six ports.
The disposition of the operating theatre was studied
in order to allow the rotation of the patient’s bed without changing the positions of the robot, the instruments
and the operators. This detail allowed us to undock and
redock the robot very quickly between the two nephrectomies, avoiding the waste of precious minutes.
Overall, the entire operation lasted less than 5 h including anesthesiological procedures, patient positioning
and trocar placement. We think that this is an acceptable
anesthesia time for a bilateral procedure as confirmed by
the regular observations made in the postoperative period.
The surgical technique with no arterial clamping
decreased the risk of postoperative renal insufficiency
which can be more frequent after a bilateral procedure,
especially when bilateral clamping is performed, as already reported in literature[4].
This procedure was really cost effective. In fact, the
two nephrectomies were performed without shutting
the robot down and using the same surgical instruments.
These aspects helped strongly to decrease the costs of a
robotic operation.
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Case characteristics

A 69-year-old male patient visited our department due to the incidental finding
of bilateral small renal masses.

Clinical diagnosis

The general physical examination was normal, the renal masses were not palpable. The body mass index was 23.51.

Differential diagnosis

Benign tumors, complicated cysts.

Laboratory diagnosis

The preoperative exams were normal.

Imaging diagnosis

Magnetic resonance scans showed a 2.5 cm mass in the middle portion of the
right kidney and a 3.5 cm mass in the middle portion of the left kidney with no
involvement of the collecting systems.

Pathological diagnosis

The pathological examination reported bilateral renal cell carcinoma, Fuhrman
grade 1, with negative surgical margins.

Treatment

A simultaneous bilateral robotic partial nephrectomy was performed.

Related reports

The surgical treatment of small renal masses is well known using different approaches (mainly open surgery, laparoscopy and cryotherapy). However, very
few papers have been reported in literature concerning simultaneous bilateral
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robot assisted partial nephrectomy probably due to the low incidence of bilateral
renal tumors but also due to the difficulties of this type of surgery.

Experiences and lessons

4

This case report showed the feasibility, the safety, the time and cost effectiveness of this procedure with a cosmetic benefit for the patient.

Peer review

This is a well written and interesting case.
5
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PROSTHESES AND IMPLANTS

Endoscopic removal of a self-expanding metallic airway
stent: A case report
Ying Amy Ye, Michael S Machuzak, D John Doyle
praglottic airway and, later, rigid bronchoscopy formed
the basis for airway management. Stable conditions
were met through the 2-h procedure, and the patient
recovered uneventfully. Our successful experience in
this case leads us to propose further use of a supraglottic airway in conjunction with total intravenous anesthesia for these procedures.
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Key words: Airway management; Flexible bronchoscope; Rigid bronchoscopy; Self-expanding metallic
stents; Supraglottic airway; Total intravenous anesthesia
Core tip: Endoscopic removal of self-expanding metallic airway stents may be necessitated by the formation
of extensive granulation tissue, but can pose difficult
challenges to both the proceduralist and the anesthesiologist. Total intravenous anesthesia utilizing a propofol
infusion and rocuronium for neuromuscular blockade
can be useful in such cases. Induction of general anesthesia with etomidate can be useful in patients with
poor ventricular function. Airway management can be
achieved with an iGel supraglottic airway and later, rigid
bronchoscopy.

Abstract
Self-expanding metallic stents are sometimes placed
for the management of obstructing airway lesions or
conditions such as airway wall malacia or tracheal stenosis. However, endoscopic removal of these devices
from the airway can pose extreme challenges for both
clinical airway management as well as for the administration of general anesthesia. We report on a 61-yearold man with a complex cardiac history presenting for
endoscopic stent removal necessitated by the formation
of extensive granulation tissue. Comorbidities included
a history of myocardial infarction, an ischemic cardiomyopathy with severe left heart failure (ejection fraction of 25%), mild right heart failure, 2+ tricuspid regurgitation status post tricuspid valve repair, and atrial
fibrillation. An automatic external (wearable) cardiac
defibrillator (Zoll Life Vest) was also in place. Induction
of anesthesia was carried out using etomidate, with
maintenance of anesthesia carried out with a propofol
infusion (total intravenous anesthesia). Rocuronium
was used for neuromuscular blockade. A size 4 iGel su-
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Original sources: Ye YA, Machuzak MS, Doyle DJ. Endoscopic
removal of a self-expanding metallic airway stent: A case report.
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http://www.wjgnet.com/2218-6182/full/v3/i1/129.htm DOI:
http://dx.doi.org/10.5313/wja.v3.i1.129

INTRODUCTION
The incidence of central airway obstruction is on the rise,
paralleled with the increasing incidence of lung cancer[1-4].
The advent of endoscopic methods has allowed for
less invasive management of these patients, with airway
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stenting as one of several options available to patients
with central airway obstruction[3,5-9]. Silicone and selfexpandable metallic airway stents (SEMS) are of the two
main options in managing the airway in such cases. While
silicone stents are often the preferred modality, SEMS are
frequently used in cases of airway wall malacia or stenosis, especially in the context of malignancy.
SEMS have the advantage over silicone stents of a
lower migration rate, thinner wall construction (allowing
for greater cross-sectional airway diameter), and conformation to irregular airways[6]. However, they are prone
to excessive granulation and stent fracture[6]. Indications
for SEMS removal include excessive or recurrent granulation, stent failure or fracture, infection, mucous plug
formation, stent migration, or achievement of successful
treatment[10-12]. While SEMS placement is usually achievable with relative ease, endoscopic removal of these
stents can be very difficult[10,11,13]. Complications during stent removal may include pneumothorax; tracheal,
bronchial, laryngeal or pulmonary artery damage, and
airway obstruction during or following stent removal.
Furthermore, when a rigid bronchoscope is used, leaks
around the bronchoscope can pose a problem, especially
when using potent inhalational agents such as sevoflurane[14]. These issues can pose a great challenge to all
participants[14].

for attempted removal of an infected pacemaker/international classification of diseases lead resulting in recalcitrant bacteremia. Prior to undergoing this procedure,
given his history of tracheal stenosis, our interventional
pulmonary team was consulted to maximize his airway for endotracheal tube placement. During his initial
bronchoscopy it was felt that an attempt at removal was
reasonable given the tremendously negative effect on his
quality of life from the stents. The SEMS in the upper
trachea was removed successfully using a combination
of the electrocautery blade and rigid debulking. At this
time, we focused on removing his lower SEMS, which remained a challenge given its position in the lower portion
of the airway.
The patient had a Mallampati class Ⅲ airway[16,17] with
no other significant airway abnormalities. His height was
177.8 cm, and weight was 106.8 kg. Physical examination
was within normal limits with the exception of a productive cough, expiratory wheeze and occasional stridor.
Given his cardiac history, he was judged to be American
Heart Association Ⅳ. Blood pressure on day of the procedure was 109/67 mmHg, with a pulse rate of 61/min.
Hemoglobin was 9.7 g/dL. Blood biochemistry was within
normal limits. His electrocardiogram showed normal sinus
rhythm, and echocardiography revealed a left ventricular
ejection fraction of 25%. His chest X-ray showed bilateral
scattered densities, but otherwise free of focal consolidations or masses. On the morning of the procedure, he had
received the following oral medications: potassium 10mEq,
primidone 50 mg, gabapentin 300 mg, and metoprolol 25
mg. He had been off clopidogrel for 6 d[18,19].
We proceeded with general anesthesia, opting for total
intravenous anesthesia (TIVA). His wearable AECD was
removed after induction due to the likelihood of using
cautery. The patient was induced with the following intravenous drugs: etomidate 14 lidocaine 50 mg, midazolam
2 mg, of rocuronium 50 mg, and a 120 mcg/kg per
minute propofol infusion. Following induction, he was
intubated with a size 4 iGel supraglottic airway (SGA)[20-22]
without difficulty. After SGA placement, the patient’s
blood pressure dropped slightly to 100/65. Subsequently,
the propofol infusion was decreased to 90 mcg/kg per
minute; a phenylephrine infusion of 50 mcg/min was
started for a total of 15 min. Blood pressure responded
adequately. After the patient was fully anesthetized, a flexible bronchoscope was introduced through the iGel SGA
and advanced to the tracheobronchial tree. A full airway
inspection was performed with the flexible bronchoscope. The iGel SGA was then removed and an orangestripe (13.2 mm) bronchial rigid scope was introduced
(Bryan-Dumon). Ventilation was achieved through the
side arm of the rigid bronchoscope.
Several precautionary measures were taken prior to
the removal phase in the event that the stent could not
be removed or unforeseen airway obstruction occurred.
Ventilation with 100% oxygenation was achieved prior to
the periods of apnea required during cautery. To prepare
for possible SEMS fracture during the removal phase,

CASE REPORT
The patient was a 61-year-old man who presented for
SEMS removal from the lower trachea via rigid bronchoscopy. The indications for the stent removal were recurrent bacterial infections, and granulation tissue/stricture
formation. His cardiac history included a history of myocardial infarction, ischemic cardiomyopathy with severe
left heart failure (ejection fraction of 25%), mild right
heart failure, 2+ tricuspid regurgitation status post tricuspid valve repair, and atrial fibrillation. An automatic external (wearable) cardiac defibrillator (AECD) (Zoll Life
Vest)[15] was in place. Other past medical history included
hypertension, hyperlipidemia, and chronic obstructive
pulmonary disease. In 1998, following a severe myocardial infarction he underwent endotracheal intubation, tracheostomy and mechanical ventilation for 3 mo, and subsequently developed tracheal stenosis. His tracheostomy
remained for one year before being reversed. Following
reversal he continued to have recurrent tracheal stenosis,
and underwent a tracheal resection, re-anastomosis and
placement of two SEMS, which had remained in place
for 13 years. In an attempt to minimize recurrent granulation tissue after his re-anastomosis he also received multiple radiation treatments to his trachea.
At the time of initial presentation to Cleveland Clinic,
he had 50%-74% narrowing of the upper and lower third
of the trachea. The two stents were found embedded
throughout the whole trachea. He previously had a total
of 50 bronchoscopic procedures to remove granulation
tissue and scarring. He initially presented to our facility
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balloon dilators were ready so as to facilitate in dissecting
the SEMS from the airway wall, expanding the airway in
case of collapse and tamponading bleeding. An electrocautery knife was then used to make long cuts through
the overgrown granulation tissue and scar in the lower
trachea. This was done in order to facilitate debulking of
this tissue with the rigid beveled tip. Once the tissue was
debulked, sections of the SEMS were able to be separated
from the airway wall. As more of the stent was liberated,
it was felt appropriate to attempt removal. Approximately
90%-95% of the lower tracheal stent was removed via
forceps. The patient was maintained with two more 10 mg
boluses of rocuronium through the case. Pressure controlled ventilation with 15 lpm O2 delivery was used with
appropriate pauses during cauterization. He was maintained on an average pressure of 27 cm H2O, positive end
expiratory pressure of 3 cm H2O, minute ventilation of 3.7
L/min, inspiratory to expiratory ratio of 1:2, and a respiratory rate of 12/min. Through the 2 h case, the patient’
s blood pressure ranged from 100/65 to 145/100 mmHg,
and heart rate ranged from 50 to 65/min. Oxygen saturation from pulse oximetry remained between 90%-100%.
The patient received 700 mL of normal saline solution,
and had an estimated blood loss of 5 mL. Towards the
end of the case, the patient received 50 mcg of fentanyl,
20 mg of lidocaine, and 4 mg of ondansetron. For reversal of the rocuronium, he received 2.5 mg of neostigmine
and 0.5 mg of glycopyrrolate. After confirming spontaneous breathing, strong hand grip, and sustained head lift
for 5 s, the patient was extubated without difficulty. He
was able to communicate shortly after extubation. He recovered in the post-anesthesia care unit without any postoperative nausea or vomiting or respiratory complications.
End-of-operation blood pressure was 130/70 mmHg,
heart rate was 51/min, respiratory rate was 16/min, and
oxygen saturation was 97% on 3 lpm O2 delivered via nasal cannula.

replaced the iGel with a rigid bronchoscope that allowed
for a more defined airway. During the removal phase, a
clear communication line was made between the interventional pulmonologist and the anesthesiologist[14]. The
patient was oxygenated with 100% oxygen, which helped
maintain adequate oxygenation throughout periods of
apnea during cauterization.
Overall, our patient did well with the supraglottic airway management device followed by ventilation via rigid
bronchoscope, requiring only one trial of placement without trauma, and minimal use of anesthetic agents through
the two-hour case. He recovered without difficulty, with
only a brief period of coughing, and recovered well the
post-anesthetic care unit to go home that same day.
Current practice has leaned towards using balanced
anesthesia with both intravenous and inhalational agents,
although the debate on this topic remains in evolution[24-27]. As discussed below, in bronchoscopic cases we
tend to avoid the use of potent inhalational agents both
because of concerns for operating room pollution and
the fact that delivery of the agent to the patient can at
times be unreliable[14]. One of the concerns with the use
of TIVA is inadvertent consciousness during the procedure[28,29]; in our patient, we were able to monitor depth
of anesthesia with Bispectral Index monitoring, maintaining a level of less than 50 through the case.
This concern notwithstanding, however, there are
several advantages of using TIVA in bronchoscopy
procedures. As noted above, even with procedures not
involving the airway, there are concerns over contamination of the work-space environment by inhalant anesthetics. In removal of the SEMS, the airway circuit had to
be periodically disrupted and disconnected to allow for
introduction of different types of bronchoscopes, introducing the possibility of leakage of various gas into the
operating room; the use of TIVA allows for avoidance of
contamination. Studies comparing TIVA and inhalational
anesthetics found better surgical field view in endoscopic
sinus surgery with decreased operative time and reduced
intraoperative bleeding[30,31]. During the surgery, there
was little bleeding in the trachea, and the surgical field
view was clear. Other benefits of TIVA include less postoperative nausea and vomiting[32-35], resulting in better
post-operative recovery. In our case, the patient reported
no post-operative nausea or vomiting, and was able to be
discharged the same day of surgery.
Anesthetic agents can have an adverse effect on
patients with heart failure, causing diminished cardiac
reserve by depressing the sympathetic system and myocardium, as well as modifying cardiovascular control
mechanisms[36]. Etomidate is a carboxylated imidazole
derivative that enhances GABA activity, and is commonly
used as an induction agent in patients with a history
of heart failure as it causes minimal cardiac depression
compared to induction agents such as propofol. The
standard induction dose of etomidate is 0.3 mg/kg[37].
Only in supratherapeutic doses does etomidate have a
negative inotropic effect[37]. Etomidate infusions have

DISCUSSION
Two of the main concerns in removal of SEMS are the
risk of airway obstruction from stent fracture or bleeding
during stent removal. Additionally, the use of electrocautery devices and balloon dilatation necessitates full communication between the surgeon and the anesthesiologist.
We initially elected to use an iGel, a supraglottic airway,
given the patient’s previous upper tracheal stent, which
might have led to difficulties with attempted use of an
endotracheal tube (ETT). A previous case series comparing the i-Gel to ETTs found comparable ventilation
overall[23]. Further, iGels are superior to ETTs regarding
ease of insertion; compared to laryngeal mask airways,
iGels also guarantee proper positioning for supraglottic
ventilation. Given the need to switch between ventilation
with various devices, the iGel allowed for a rapid and easy
transition between ventilation through the bronchoscope
and through the iGel. While the iGel does not guarantee
a definite airway compared to the ETT[14], we shortly
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been shown to inhibit 11-beta-hydroxylase activity, leading to suppression of adrenocorticoid synthesis[38]; it is
debatable whether this happens with single boluses of
etomidate[39-44]. Another advantage of using etomidate for
induction includes its rapid onset effect with short period
of action; etomidate has also been shown to maintain
hemodynamic stability in patients with hypovolemia or
shock[45]. We used a 14 mg induction bolus for our patient, and he was able to maintain adequate hemodynamic
stability through the case, only requiring 15 min of phenylephrine infusion of 50 mcg/min.
Cases similar to ours have been reported. Chawla et
al[11] described a case of a patient who developed cough
and dyspnea one and a half years after SEMS placement.
The authors identified “stenosis above the level of stent
with granulation tissue inside the stent, stent fracture in
lower part and stent migration to right main bronchus” ,
necessitating stent removal under general anesthesia with
the assistance of a rigid bronchoscope. Fruchter et al[13]
conducted a retrospective review of patients requiring
tracheobronchial stent placement after lung transplantation in which the SEMS had to be removed. In six of
the 24 patients receiving a SEMS, the stent “had to be
removed due to excessive granulation tissue formation
and stent obstruction” with the average time from placement to removal being 30 mo. Of these six patients, the
stent was able to be completely removed in all but one
case, and no major complications were encountered. This
series differed from our case in that the procedures were
carried out under conscious sedation rather than general
anesthesia, and utilized flexible bronchoscopy rather than
rigid bronchoscopy.
In conclusion, a patient with multiple severe comorbidities did well with our anesthetic technique of using a
supraglottic airway management device, TIVA and etomidate for removal of a SEMS. Future SEMS removal may
proceed with such a similar technique.
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Core tip: Dual-energy computed-tomography is a recently introduced technique for imaging kidney stones.
Ureteral stents are also characterized by the dualenergy (DE) algorithm and, like calculi, are assigned
color. The resulting stent/stone color contrast may lead
to either improved or worsened stone visualization in
patients with urolithiasis and stents. This case report
illustrates different DE characterization of stents based
on their type, and the resulting effects on stent/stone
contrast. The awareness of the DE characterization of
different stent types allows for stent selection that improves stone visualization.

Abstract
Dual-energy computed-tomography (DECT) has been
suggested as the method of choice for imaging urinary
calculi due to the modality’s high sensitivity for detecting stones and its capability of accurately differentiating between uric-acid (UA) and non-UA (predominantly
calcium) stones. The clinical significance of the latter
feature relates to the differences in management of
UA vs non-UA calculi. Like calculi, ureteral stents are
assigned color by the dual-energy post-processing
algorithm, which may lead to improved or worsened
stone visualization based on the resulting stent/stone
contrast. Herein we depict the case of a nephrolithiasis
patient with bilateral stents, each with different color,
clearly displaying the effect of stent color on stone visualization. Further, three-dimensional reconstruction
of the DECT images illustrates advantages of this enhancement compared to conventional two-dimensional
computed tomography. The resulting stent/stone con-
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INTRODUCTION
Dual-energy computed-tomography (DECT) is a recently
introduced technique for imaging urinary calculi. This
technology utilizes the material change in attenuation
between two peak X-ray energies to create color-coded
material-specific images; in the case of urinary calculi, it
is capable of distinguishing uric acid (UA) from non-UA
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Figure 1 Conventional and dual-energy computed tomography images of kidney stones and ureteral stents. Conventional computed tomography (top) and
dual-energy computed-tomography (DECT, bottom) images showing the advantage of DECT for stone visualization and identification of composition. The solid and
dashed arrows point to stones and stents, respectively. The different stent and stone colors in the left kidney enhanced stone visualization, while the visualization of
the stone in the right kidney is compromised because it has the same color as the stent. The small cubes in the bottom show the view orientation in the 3D [Anterior (A);
and Foot (F)].

stones[1-3]. Prior to the introduction of this technology, urinary stone composition could not be reliably determined
except by attaining stone material for analysis[4,5]. The
clinical significance of pre-intervention determination of
stone composition lies in the fact that medical dissolution
therapy may be helpful in the case of UA calculi, and may
obviate the need for surgical procedures that are often required for treatment of non-UA calculi[6,7].
In cases of ureteral obstruction or procedures involving the ureter, stent placement is commonly required.
Ureteral stents are also characterized by the dual-energy
(DE) algorithm; those with similar attenuation change as
UA stones are assigned one color (e.g., red) while those
with change in attenuation similar to non-UA stones are
assigned another color (e.g., blue). We have previously reported a list of the DE characteristics of commonly-used
ureteral stents[8]. The resulting potential for stent/stone
color contrast creates an unanticipated advantage of
DECT in patients with urolithiasis and stents. The stent/
stone contrast may either lead to enhanced (the stent and
stone have different colors) or camouflaged (both stent
and stone have the same color) stone visualization. In this
report, we present, to our knowledge for the first time, an
interesting case of a patient with bilateral stents characterized by DECT with different colors, for whom DECT
helped identify the calculi and stone composition.

the Mayo Clinic institutional review board. A 78-year-old
female presented with bilateral ureteral stents following
ureteroscopic removal of obstructing left-side ureteral
calculus, and prior stenting on right-side for obstructing
renal pelvis calculus (left-side stent: Boston-Scientific;
right-side stent: Cook-Amplatz). The images were acquired on a Definition-Flash Siemens computed tomography (CT) scanner in dual-energy mode. The DECT
peak tube potentials (kVp) were set to 80 kV and 140 kV,
and the scan was conducted using a dedicated renal stone
imaging protocol. Continuous non-contrast images were
obtained from the level of the diaphragms to the pubic
symphysis. The data was reconstructed on a workstation
provided by the manufacturer using the Syngo software
(VE 36A). Axial and coronal reconstructions were made
using a mixed (low and high kVp) dataset with 5 mm
slice-thickness/2.5 mm slice-interval (axial) and 3 mm
slice-thickness/2.5 mm slice-interval (coronal). Materialspecific image reconstructions in the axial- and coronalplanes were made at 1 mm slice-thickness/0.8 mm sliceinterval and D30f convolution kernel. The DE postprocessing algorithm assigns color based on the ratio of
X-ray attenuations from the two tube potentials using a
3-material (UA, calcium, urine) decomposition algorithm.
The capability of DECT to characterize (and color code)
the stones and stents is appreciated when conventional
CT images are compared to the DECT characterized images, as shown in Figure 1. Note also the limitation of
the two-dimensional images in Figure 1 as they show only
parts of the stents and stones that lie inside the imaging

CASE REPORT
The protocol for conducting this study was approved by
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Figure 2 Three-dimensional reconstruction of dual-energy computed tomography images of kidney stones and different types of ureteral stents. Different
views of the stent/stone boundary from three-dimensional reconstruction of the dual-energy computed-tomography images. The left and right stents appear red and
blue, respectively, while all stones appear blue due to their non-uric-acid composition. The different colors of the stent and stone in the left kidney allow for better stone
visualization (arrows) than in the right kidney where both the stent and stone have the same color. [Anterior (A)-Posterior (P); and Left (L)]

plane; this is better resolved by three-dimensional image
reconstruction as shown in Figure 2.
The scan revealed a 1 cm calculus in the posterior interpolar region of the left kidney and a 9 mm calculus in
the left anterior lower pole calyx, as well as several nonobstructing calculi bilaterally. The dual-energy characterization showed all calculi to be of non-UA composition
(blue color), while the left and right stents appeared red
and blue, respectively. While the images showed excellent
stent/calculus color contrast in the left kidney (stent appears red and calculi appear blue), there was virtually no
observed color contrasting in the right kidney (both stent
and calculi appear blue). The effect of the stent/stone
contrast on calculus visualization is appreciated when the
images are viewed from different angles as illustrated in
the three-dimensional reconstructed images in Figure 2,
where calculus in the right kidney is totally camouflaged
by the stent when viewed from certain angles.

pear colored in the resulting images based on their individual DE characterization[8]. Herein, we depict an interesting and illustrative case with bilateral stents that were
assigned different colors in the resulting DECT images
(Boston Scientific stent left ureter and Cook-Amplatz
stent right ureter). Stent coloring may be an advantage
when the stent and calculus are assigned different colors,
as the stone is better recognized with better appreciation
of its size and shape. On the other hand, the situation
may be worsened when both stent and stone are assigned
the same color, as the stent may conceal or camouflage
the stone and/or its boundary. In the latter case, premature stent removal in the presence of potential obstructing stone fragments could follow. Accordingly, awareness
of the DE characterization of different stent types allows
for appropriate stent selection in patients with known
stone composition. The potential for stent/stone color
contrast connotes a possible advantage of DECT in patients with urolithiasis requiring a stent and may thereby
promote improved management decision-making.

DISCUSSION
DECT scanners acquire data simultaneously from two
X-ray tubes (operating at different potentials) and detector arrays that are mounted near perpendicular angles[1,2].
DECT is advantageous compared to conventional CT for
nephrolithiasis imaging due to the modality’s additional
capability of characterizing the stone composition a
priori and without increasing radiation dose, which allows
for optimizing the treatment decision-making (DECT is
nearly 100% accurate for distinguishing UA from nonUA stones > 3 mm)[4-6]. Nevertheless, the situation is
more complicated in patients requiring stents, as they ap-
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Case characteristics

A 78-year-old kidney stone female patient with bilateral ureteral stents.

Clinical diagnosis

Nephrolithiasis with dysuria, hematuria, and bilateral flank pain.

Differential diagnosis

Acute kidney injury with bilateral obstructing stones requiring bilateral stents.

Laboratory diagnosis

Lab results showed serum creatine of 2.8 mg/dL; urine culture: > 100000
cfu/mL Escherichia coli; urinalysis: > 182 wbc/hpf, > 182 rbc/hpf, pH 5.5, 2+
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Imaging diagnosis

2

Bilateral moderate hydronephrosis and hydroureter and multiple large renal calculi bilaterally: large right renal pelvic stone 2 cm × 1.6 cm × 1.2 cm with dilated
calyces distally; 7 mm ureteral calculus mid/distal left ureter.

Pathological diagnosis

Stone analysis by infrared spectroscopy revealed stone composition of
90%/10% of calcium oxalate monohydrate/calcium phosphate (apatite).

3

Treatment

The patient underwent ureteroscopic removal of obstructing left-side ureteral
calculus with stent placement as well as stent placement on the right side for
obstructing renal pelvis calculus.

Related reports

4

Dual-energy computed-tomography (DECT) is capable of distinguishing uric
acid (UA) from non-UA stones; moreover, a recent report provided dual-energy
characteristics of commonly used ureteral stents.

Term explanation

DECT is a recently introduced technique for imaging urinary calculi, whereby
the material change in attenuation between two peak X-ray energies is used to
create color-coded material-specific images.

5

This case report shows the potential advantage of DECT in patients with urolithiasis requiring a stent, where selection of the stent type based on its dualenergy characteristics improves the resulting stent/stone color contrast for
better management decision-making.

6

Experiences and lessons

Peer review

7

This report shows the capability of DECT to distinguish kidney stones by colorcoding the stones and ureteral stents as compared to conventional computed
tomography. This technology is novel and useful in determining the stone type,
a distinction that is important for determining the optimal treatment strategy.

8
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Cranioplasty with custom made alloplastic prosthetic
implant: A case report
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sidual monomer or the heat of polymerization. The other advantages are low content of residual monomer in
prosthesis because of long curing cycle and prolonged
immersion in water. Old orthopantomogram films were
used during impression. It is an easy and economical
method for recording the defect. In order to reduce the
bulk of the prosthesis, the defect area was contoured
with plaster. After try in, the wax pattern was covered
with an aluminum foil, to check the contour radiographically. Gutta percha points were incorporated as
radiopaque marker.
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Abstract

INTRODUCTION

Cranial defects often occur due to trauma. The treatment of such defects is a challenge to the skill and
knowledge of the practitioner. This article presents one
such case, where a 15-year-old boy had suffered extensive loss of the right cranium following a road traffic
accident. The patient required rehabilitation of the right
fronto-temporal cranial anatomy and was managed using a custom made heat polymerized acrylic alloplastic
implant.

The loss of a body part reflects significantly on a patient’
s life. Not only does it have a huge influence on their
physical and mental state, it makes social integration difficult; often dampening their expectations to return to
normalcy.
Cranial defects may result from trauma, disease or due
to congenital malformations. Repair of cranial defects is indicated to protect the underlying brain tissue, provide pain
relief at the defect site, improve aesthetics and minimize
patient anxiety[1,2]. Humans lack the ability to regenerate a
lost body part, but reconstruction can be achieved through
prosthetic means and a multidisciplinary approach.
Cranioplasty is one of the oldest known neurosurgical
procedures, dating back to 3000 B. C.[3,4]. For centuries,
various materials have been tried for covering bony de-

© 2015 Baishideng Publishing Group Inc. All rights reserved.

Key words: Cranioplasty; Cranial implant; Acquired defect; Heat cure poly methyl methacrylate resin
Core tip: Prefabricated heat-polymerized acrylic prosthesis, offers the beneﬁts of reducing the tissues to re-
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Figure 1 Computed tomography scan showing right cranial defect.

Figure 3 Patient preparation before impression making.

right side of the skull (Figure 2). On examination, the
defect was found to be 15 cm × 12 cm in size. The defect
that was to be restored was large and a CAD/CAM or a
metal prosthesis would have been the most probable option, but considering the economic background of the
patient, a custom-made heat-cured acrylic resin cranial
prosthesis was planned.
Procedure
The construction of any maxillofacial prosthesis with alloplastic material consists of four stages, each of which
is equally important to the success of the rehabilitation
effort. These stages include moulage impression and
working cast fabrication, Sculpture and formation of the
pattern, mould fabrication, and processing of the prosthesis[10]. Patch testing for acrylic was done prior to the
prosthesis fabrication to rule out any acrylic allergy[11]. (1)
The patient preparation for impression was done by covering the eye and the external auditory meatus with gauze
to prevent the ingress of material into the palpebral fissure and the ear canal respectively (Figure 3): (2) Because
of the large defect, old orthopantomograms were used
as a tray, to confine the impression material during the
impression procedure; (3) The defect was outlined and
an impression of the defect was made with irreversible
hydrocolloid (Dentsply Zelgan Plus irreversible hydrocolloid, India). L-shaped paper clips were inserted for
the stabilization of plaster of Paris which was used for
reinforcement of the impression material; (4) Once the
impression material was set, it was removed carefully and
poured with dental stone (Kalstone, laboratory stone,
Kalabhai, Mumbai, India) to obtain a cast of the defect
(Figure 4); (5) The outline of the defect was marked for
the fabrication of onlay type of cranial prosthesis. The
marked stone cast was contoured with plaster of Paris
so as to obtain the arbitrary shape of the cranium, and
a wax pattern (Hindustan dental product, Hyderabad,
India) was fabricated over the contoured cast. The wax
pattern was then tried on the patient (Figure 5); (6) The
contour of the wax pattern was corrected from all sides
viz. the frontal, sagittal and occipital, to restore the normal contour and appearance. After the try-in of the wax
pattern on the defect, the contours were verified radio-

Figure 2 Frontal view of the cranial defect.

fects, including coconut shells, bones from both human
and non-human donors, metals[5,6] and more recently, biosynthetic materials such as resins and ceramics.
Cranioplasty can be performed using a range of
procedures. When plastic materials are used, the main
requirement for an effective cranioplasty, is the preoperative shaping of the implant to fit the bony defect precisely[7]. Acrylic cranioplasty is frequently used for patients
who have a cranial defect after trauma or an infected craniotomy or meningiomas[8,9]. Two basic methods of cranioplasty are widely accepted - osteoplastic reconstruction and restoration with alloplastic material. This article
describes a patient whose cranial defect has been restored
with a prefabricated acrylic resin prosthesis.

CASE REPORT
A 15 years old male patient was referred to the Department of Prosthodontics, from the Department of Neurosurgery for the management of an acquired cranial
defect. The patient had a significant medical history of a
road traffic accident (RTA), resulting in an open head injury with right temporo-parietal contusion and a fracture
of the squamous part of the temporal bone. The patient
was treated immediately with a right fronto-temporo parietal craniotomy by the neurosurgeons (Figure 1). Postoperatively it was found that the patient had a lateral
hemiplegia on the left side and a large bony defect on the
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Figure 4 Tissue surface of the impression with defect marking.

Figure 6 Radiographic verification of the wax pattern.

Figure 5 Wax pattern try in.

Figure 7 Try in of final heat cure alloplastic cranial implant.

graphically, by covering the wax pattern with aluminum
foil. (Caremate Aluminium foil, Maharashtra India) (Figure 6); (7) The contoured wax pattern was then invested
in a maxillofacial flask, using plaster of paris. It was
dewaxed using boiling water for 4 min[12]; (8) Following
this, clear heat cure acrylic resin (Trevalon, denture base
materials, Dentsply India) was packed in the mold space
and was then cured using a constant temperature water
bath at 74 ℃ for 10 h[13]. A long curing cycle was selected
in order to reduce the residual monomer content of the
cured prosthesis; (9) The processed prosthesis was removed from the flask carefully. The excess was trimmed
and the prosthesis was polished, using pumice and cotton
buff. Trial of the contoured and polished prosthesis was
done on the patient and checked from all the anatomical
aspects (the frontal, sagittal and occipital) (Figure 7); (10)
The prosthesis was sterilized with ethylene oxide gas prior to the insertion; (11) The surgical procedure involved
the preparation of the scalp with an antiseptic solution
and the reflection of the scalp with a U shaped incision
to completely expose the bony margins of the defect; (12)
Adjustment of the prosthesis was done with an acrylic
trimmer so as to fit as closely as possible in the cranial
defect. The prosthesis was then secured with titanium
plates and screws (Surgiwear, Sharjahanpur, India) to the
surrounding bony margins and the defect was then closed
(Figure 8); (13) The closed system suction drain (Hemovac, Zimmer United States) was placed immediately

after the surgery to reduce the postoperative hematoma;
(14) The drain was removed on the 2nd postoperative day
and the patient had a good recovery (Figures 9 and 10);
(15) The patient and parents were instructed for the care
of the reconstructed area; and (16) During the followup visits (6 mo, 1 year and 1½ years), the contour of the
defect was satisfactory from all the anatomical aspects
(Figures 11-13).

WCCR|www.wjgnet.com

DISCUSSION
Cranioplasties have been performed since the early
1950s[10]. Acrylic resin materials have been used as bone
substitutes in dentistry, neurosurgery and orthopedic surgery for decades. Interest in acrylic resins among neurosurgeons increased considerably following Spence’s 1954
report of a simple method for fabricating implants at the
time of surgery, using auto polymerizing methyl methacrylate[14]. Acrylic implants are dimensionally stable, nonconductive, inexpensive, and can be easily modiﬁed and
placed[15]. Acrylic resin has some advantages over metal
substances; it is easy to shape, lighter in weight, radiates
less heat, and radiolucent[16]. In a study, Kumar et al[17] in
2011, have proved that large defects, like war defects, can
be successfully restored with alloplastic materials. A prefabricated implant can save valuable time in the operating
room and better cosmetic results can be achieved, since
any adjustments required can be made before the patient
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Figure 8 Placement and suturing of the final prosthesis.

Figure 11 Restored cranial defect.

Figure 9 Post-operative postero-anterior view.

Figure 12 Frontal view of the restored cranial defect.

Figure 10 Post-operative lateral view.

Figure 13 Follow up frontal profile.

undergoes surgery. Fabricating cranial implants before
surgery, using moulds and heat-polymerized methyl
methacrylate, offers the beneﬁts of using auto polymerizing acrylic resin, without exposing the tissues to residual
monomer or the heat of polymerization[18,19]. Heat-polymerized resin is 50% stronger than auto polymerizing
resin[20] and contains less than 0.3% residual monomer.
Excess free monomer is removed because of the long
curing cycle and preparation before implantation. Apart
from these advantages, in the present case report, old
orthopantomogram films were used during impression.
This was an easy and economical method for recording
the defect. In order to reduce the bulk of the prosthesis,

the defect area of the master cast was contoured with
plaster. After try in, the wax pattern was covered with
an aluminum foil, which made it possible to check the
contour of the prosthesis radiographically. Gutta percha
points were incorporated in the final PMMA prosthesis
so as to serve as a radiopaque marker. A patch test was
performed to rule out any allergic reactions to PMMA.
Lee et al[21] in 2009 suggested that the infection rate associated with prefabricated PMMA prostheses was lower
than that for intra-operatively molded PMMA prostheses
and was comparable to that for auto graft bone flaps.
Complications such as swelling, infection[18,22] headache,
hemianopia were not seen during the follow up period

WCCR|www.wjgnet.com
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of one and a half years duration for the same patient
Other complications such as implant mobilisation[23] were
also not reported by the patient. Recently, CAD CAM
generated cranial prostheses or titanium plates have been
introduced for a precise fit[24-28] however, the high cost of
these prostheses makes their use rare in patients, due to
economic reasons.
Prefabricated custom made craniofacial prostheses
simplify the restoration of complex cranial defects, reduce the surgical time necessary for implant placement
and decrease the risk of contamination that can occur
when large implants are shaped intraoperatively. Cranioplasty with prefabricated poly-methyl methacrylate prosthesis is inexpensive and enables shorter operative time
with good esthetic results.
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Core tip: Resuscitation measures performed at the
scene of the event have a major impact on the outcome of cardiac arrest. There is no specific strategy in
place to motivate family members of cardiac patients to
learn life-saving basic life support techniques. We propose that the physicians who care for cardiac patients
should undertake the task of increasing family member
awareness and knowledge of basic life support.
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Abstract
Resuscitation measures performed at the scene of the
event have the ultimate impact on the outcome of a
cardiac arrest. We analysed six case histories of those
sudden cardiac arrest patients who were revived in the
field and were subsequently admitted to the intensive
care unit during a six-month period. All were known
cardiac patients and were under the care of healthcare
providers. Four of those were discharged home from
the hospital and did not suffer any residual damage
where as one died of multi-organ failure and the other
was declared brain dead. The outcome was good in
patients who received early intervention in the form of
basic life support. The family members of non-survivors
witnessed the cardiac arrest at home but were not familiar with the concept or procedures of basic life support. We propose that physicians who care for cardiac
patients should undertake the task of increasing family
member awareness and knowledge in the techniques
of basic life support.

INTRODUCTION
Successful revival following sudden cardiac arrest depends on patient characteristics and resuscitation measures[1]. Heart disease is the most common cause of sudden cardiac arrest, and its risk can be reduced by longterm efforts initiated by patients and their healthcare
providers. However, “resuscitation measures” performed
at the scene of the event have a major impact on the outcome of cardiac arrest[2]. Recently, we reviewed a series
of out-of-hospital adult cardiopulmonary resuscitations
carried out in the communities served by our regional
hospital. An insight of the outcome of that case series is
reported.

CASE REPORT
We analysed six case histories of cardiac arrest patients
who were revived in the field and were subsequently admitted to the intensive care unit during a six-month period. The patient characteristics and resuscitation measures
are shown in Table 1.

© 2015 Baishideng Publishing Group Inc. All rights reserved.
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However, there is no specific strategy in place to motivate family members of cardiac patients to learn lifesaving BLS techniques[3]. We propose that physicians
who care for cardiac patients should undertake the task
of increasing family member awareness and knowledge
of BLS[4]. Anesthesiologists can motivate families of cardiac patients who undergo anesthesia or intensive care
unit admission. This can be accomplished through direct
communication with individual families or in the form
of combined educational sessions with multiple families[5]. This strategy is especially important in remote areas
where ambulance response times are long.

Table 1 Patient characteristics and resuscitation measures
Case Age Gender Cardiac Initial
BLS/
Initial
(yr)
disease diagnosis ACLS treatment
1

68

Male

Yes

VFib

Immediate

BLS,
ACLS

2

58

Male

Yes

VFib

Immediate

BLS,
ACLS

3

79

Male

Yes

PEA

Immediate

BLS,
ACLS

4

64

Male

Yes

VFib

5

74

Male

Yes

VFib

Immediate
Delayed

BLS,
ACLS
ACLS

Delayed

ACLS

6

56

Female

Yes

VFib

In-hospital
management
Ventilation
antiarrhythmic
inotropes
ventilation
thrombolytic
inotropes
ventilation
thrombolytic
inotropes
ventilation
antiarrhythmic
ventilation
antiarrhythmic
hemofiltration
ventilation
antiarrhythmic
therapeutic
hypothermia
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In this series, cases 5 and 6 did not survive. Case 5 died
of multi-organ failure, and case 6 was declared brain dead.
The other four patients were discharged home and did not
suffer any residual damage. Though limited in number, this
series reveals some patterns with regard to characteristics
and resuscitation measure outcome: (1) all were known cardiac patients under the care of healthcare providers; (2) in
five of the six patients, cardiac arrest was due to ventricular
fibrillation, which is a shockable rhythm and requires the
immediate use of a defibrillator, such as automated external defibrillator; (3) the outcome was good in patients who
received early intervention in the form of “basic life support” (BLS); and (4) the family members of cases 5 and 6
witnessed the cardiac arrest at home but were not familiar
with the concept or procedures of BLS. Two of the four patients who survived suffered from cardiac arrest while they
were enjoying in a pub/bar and were able to receive BLS or
even defibrillation immediately. One patient who collapsed
on his own street was taken care of by paramedical professionals employed at the local hospital who happened to be
passing by, and one victim suffered cardiac arrest at a doctor’s appointment and was resuscitated by his primary care
physician. One of the patients who did not survive was the
youngest (56 years old) in this case series but did not receive
cardiopulmonary resuscitation until an ambulance arrived
twenty minutes later. We asked the families of the survivors
about their awareness and ability to provide BLS, and three
of the four families acknowledged that they did not know
how to implement these measures.

COMMENTS
COMMENTS
Case characteristics

A series of six out-of-hospital sudden witnessed cardiac arrests in cardiac patients.

Clinical diagnosis

Return of spontaneous circulation following sudden cardiac arrest.

Differential diagnosis

Intact cerebral function, cerebral damage, and brain death.

Laboratory diagnosis
Post cardiac arrest.

Imaging diagnosis

Post cardiac arrest in five cases, severe cerebral damage (brain death) in one
case.

Pathological diagnosis
Post cardiac arrest.

Experiences and lessons

Family members of cardiac patients should learn life saving basic life support
techniques and health care providers involved in their care should motivate
family members to learn these techniques.

Peer review

The author who analysed six case histories of cardiac arrest victims proposes
that physicians who care for cardiac patients should undertake the task of increasing family member awareness and knowledge of “basic life support”. The
cases are not rare but the content is worth publishing.
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