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Abstract
BACKGROUND
The anorectal leiomyosarcoma (LMS) is an aggressive malignant neoplasm.
Owing to the rarity of LMSs, an optimal treatment modality has yet to be
determined.
AIM
To collect all published data on anorectal LMS characteristics, explore current
treatment options, and review recent cases of postradiation LMS.
METHODS
A literature search of the PubMed electronic database was conducted using the
MeSH terms “rectal neoplasms”, “anus neoplasms” and “gastrointestinal
neoplasms” combined with “leiomyosarcoma”. The search was limited to English
language and human studies. All available case reports and case series of anal or
rectal LMSs that were published from the beginning of January 1996 to May 2017
were included if the diagnosis of LMS had been confirmed by histopathologic
examination. Data were analyzed using simple statistics (mean, median, and
standard deviation). Independent sample t-test was used to compare means for
continuous variables.
RESULTS
A total of 27 articles reporting on 51 cases of anorectal LMS were identified.
Among these cases, 11.7% had undergone previous pelvic radiotherapy
(developing LMS at 13-35 years afterwards). Anorectal LMS affected the rectum
in 92.2% of the cases, and no sex-based predominance was observed. Surgical
resection with negative margins remains the mainstay of treatment, which can be
accomplished with wide local excision or radical resection. The local recurrence
rate was higher among cases who received wide local excision (30%), as
compared to radical resection (20%); however, the overall rate of metastasis was
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51.61% regardless of the treatment approach. The use of neoadjuvant radiation
lowers the risk of local recurrence compared to adjuvant radiotherapy, and
facilitates R0 resection of the tumor. Cases treated with adjuvant chemotherapy
showed better rates of distant recurrence and overall survival. Nonetheless,
multidisciplinary team discussion is necessary to determine the optimal
management plan whilst considering patient- and disease-related factors.
CONCLUSION
A multidisciplinary team approach, considering the underlying patient- and
disease- related factors, is necessary for optimal management of these complex
tumors.
Key words: Leiomyosarcoma; Rectal neoplasms; Anal neoplasms; Gastrointestinal
neoplasms; Soft tissue neoplasms
©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.
Core tip: The current mainstay treatment of anorectal leiomyosarcoma is surgical
resection with negative margins. Based on the published case series and reports,
sphincter-preserving surgery followed by radiotherapy yields local recurrence rates that
are comparable to radical resection. Moreover, neoadjuvant radiation improves local
recurrence rates, as compared to adjuvant radiation. Adjuvant chemotherapy
significantly improves rates of distant recurrence and overall survival; however, the
choice to use chemotherapy in this setting should be determined according to a
multidisciplinary team consideration of patient-related factors and treatment toxicity.
Since local and distant tumor recurrences are common, even years after resection, postsurgery long-term follow-up is needed.

Citation: Nassif MO, Habib RA, Almarzouki LZ, Trabulsi NH. Systematic review of anorectal
leiomyosarcoma: Current challenges and recent advances. World J Gastrointest Surg 2019;
11(8): 334-341
URL: https://www.wjgnet.com/1948-9366/full/v11/i8/334.htm
DOI: https://dx.doi.org/10.4240/wjgs.v11.i8.334

INTRODUCTION
Leiomyosarcomas (LMSs) are malignant neoplasms of smooth muscle origin. They
rarely arise in the anorectum, having an estimated incidence of < 0.1% among all cases
of anorectal malignancies[1]. Diagnosis of anorectal LMS relies on identification of a
characteristic profile of histological features and immunohistochemical markers.
Typically, these tumors express the smooth muscle markers of smooth muscle actin,
muscle-specific actin, desmin, and h-caldesmon, and are negative for KIT (CD117),
CD34, and DOG-1[2]. Such markers also serve to facilitate the differentiation of LMSs
from gastrointestinal stromal tumors, since both tumors have similar histological
appearance. Microscopically, LMSs appear as spindle cell tumors. The presence of
cellular atypia and high mitotic activity [> 50 per 50 high power field (HPF)] further
supports the diagnosis of LMS, and allows for differentiation from benign
leiomyoma[3-5]. Different treatment approaches, including radical resection, sphincterpreserving surgery, and adjuvant treatments, have been reported. However, owing to
the rarity of LMSs, the optimal treatment modality is yet to be determined[6].
Despite the unique characteristics of anorectal LMSs, their features, management,
and outcomes are usually reported in conjunction with data on colonic or other
gastrointestinal LMSs in the literature[7]. Hatch et al[8] have periodically published
literature reviews of all cases of anorectal soft tissue tumors independently; the latest
published review was in the year 2000. However, their studies described anorectal
LMSs prior to the introduction of immunohistochemistry, and since that time no
further reviews have been published to describe the post-immunohistochemistry
recent cases of anorectal LMSs.
To supplement and carry on the work of Hatch et al[8], we designed this study to
collect all characteristic data regarding LMSs of the anorectum, to explore current
treatment options and their outcomes, and to provide an overview of the recent
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reports of radiation-induced LMSs of the anorectum.

MATERIALS AND METHODS
The study was approved by the ethics committee of our institution (Ref. No. 255-16).

Literature search
A literature search was conducted in the PubMed database using the MeSH terms
“rectal neoplasms”, “anus neoplasms”, and “gastrointestinal neoplasms” combined
with “leiomyosarcoma”. The search was restricted to articles published between
January 1996 and end of May 2017, in the English language, and on humans. All case
reports and case series of anal or rectal LMSs were considered, and additional studies
were identified by manually searching the reference lists of the selected articles. Two
authors, working independently, screened the titles and abstracts of each retrieved
article, and those which were relevant were selected for full-text review and
assessment for inclusion. Cases that were confirmed to be anorectal LMS by
histopathologic examination were included.

Statistical analysis
Statistical analyses were performed using SPSS version 23 (The Statistical Package for
the Social Sciences software; IBM Corp., Armonk, NY, United States). Due to
heterogeneity of the reported mitotic rates, studies that reported the mitotic rate per
10 HPF were multiplied by 5 to unify the mitotic rate. This strategy was chosen after
discussion with multiple renowned pathologists specialized in the field. Studies that
reported the mitotic rate in < 10 HPF were excluded from calculation of the mean.
Data were analyzed using simple statistics, such as by mean, median, and standard
deviation. Independent sample t-test was used to compare the means for continuous
variables. P value < 0.05 was considered significant.

RESULTS
The literature search yielded 628 articles after removing duplicates, 570 of which were
excluded because they did not meet the inclusion criteria (Figure 1). After a full-text
review of the remaining 58 studies, 35 were further excluded and a total of 23 articles
were compiled along with 4 additional articles identified by searching the reference
lists. Finally, 27 articles were included in our review, reporting on a total of 51 cases of
anorectal LMS. Of these cases, 47% (24/51) were confirmed by immunohistochemistry
to be LMS, whereas the remaining were diagnosed by histopathologic examination
alone. The tumors occurred mainly in the rectum 92% (47/51), and 8% (4/51) were
located in the anal canal. Mean age at the time of diagnosis was 60 ± 17.1 years,
affecting males and females equally. These tumors were commonly polypoid masses
in appearance, with a median size of 6 cm [interquartile range (IQR) of 1.5-22 cm].
Moreover, 12% (6/51) of the patients reported a history of having undergone pelvic
radiotherapy for tumors not related to anorectal LMSs. Rectal LMSs developed 13-35
years following the radiation. Additional clinicopathologic findings are summarized
in Table 1.
Complete surgical resection with negative margins was the primary goal in the
management of localized anorectal LMSs. The main surgical procedures performed
were either wide local excision or radical excision (i.e., low anterior resection or
abdominoperineal resection). Extensive surgical procedures, including en bloc
resection and pelvic exenteration, had been required when tumor invasion into
adjacent organs was present, as evidenced by preoperative imaging or intraoperative
findings.
Local excision was performed in 24% (11/45) of cases, only 2 of which received
postoperative radiotherapy, and the largest size of these tumors measured 7 cm. The
status of tumor margin was not reported in all cases. Patients treated with local
excision had higher rate of local recurrence (30%, 3/10) than radical resection (20%,
3/15); however, distant metastasis was higher in those who underwent radical
resection (53.3%, 8/15 vs 20%, 2/10 for local excision). There was no significant
difference found for tumor size between local excision (mean: 4.1 cm) and radical
resection (mean: 6.2 cm, P = 0.1). These tumors demonstrated similar mitotic rates as
well (local excision; mean of 50.4/ 50 HPF vs radical resection; mean of 58.6/ 50 HPF,
P = 0.63). Lymphadenectomy was performed in 15 cases, and only 1 case was positive
for lymph node metastasis, which demonstrated a high mitotic rate of 10/1 HPF.
Among the patients with the relevant data reported, adjuvant radiotherapy was
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Table 1 Patient characteristics, n (%)
Characteristic

Data

Location, n = 51%
Rectal

47 (92.2)

Anal

4 (7.8)

Sex, n = 51%
Female

26 (51)

Male

25 (49)

Mean age ± standard deviation, n = 51

60 ± 17.1 yr

Median tumor size (IQR), n = 38

6 (1.5-22) cm

Mean mitotic rate ± standard deviation of mitoses/50 HPF, n = 21

68.1 ± 40.42

Grade, n = 16%
High

10 (62.5)

Intermediate

2 (12.5)

Low

4 (25)

Symptoms, n = 35%
Rectal bleeding

17 (48.57)

Pain, rectal/abdominal

13 (37.14)

Weight loss

4 (11.43)

Constipation

4 (11.43)

Altered bowel motion

3 (8.57)

Protruding mass

3 (8.57)

Asymptomatic

3 (8.57)

Surgery, n = 45%
Wide local excision

11 (24.4)

Abdominoperineal resection

14 (31.11)

Low anterior resection

12 (26.7)

Others

8 (17.8)

Outcome, n = 31%
DOD

13 (41.94)

ANED

11 (35.48)

AWD

4 (12.9)

DDD

3 (9.68)

ANED: Alive with no evidence of disease; AWD: Alive with the disease; DDD: Died of a different disease;
DOD: Died of disease(LMS); HPF: High power field; IQR: Interquartile range.

given in 40% (8/20), either to decrease the risk of local recurrence following wide
local excision, to address positive resection margins (1 case), or to address large tumor
size. Local recurrence occurred in 1 patient after 111 mo, and distant metastasis
developed in 62.5% (5/8) of patients after a median of 14.5 mo (IQR: 5-111 mo) of
follow-up.
Regardless of the treatment approach, the rate of local recurrence of the LMSs was
29% (9/31) and that of secondary metastasis was 52% (16/31). The most common site
of distant metastasis was the liver, followed by the lung. At a median follow-up
period of 24 mo (IQR: 1-325 mo), 42% (13/31) of the patients died of the disease and
35% (11/31) were alive with no evidence of the disease.

DISCUSSION
The mainstay treatment of anorectal LMS is surgical resection with negative margins,
which can be accomplished with local excision or radical resection. In the literature,
wide local excision has been found to be associated with a higher rate of local
recurrence (55%) compared to radical resection (24%), and the rate of distant
metastasis was similar between the two operations[6]. Similarly, in our review the rate
of local recurrence was not significantly different between the two operations (30% vs
20%), although a higher rate of distant metastasis was observed with radical resection,
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Figure 1

Figure 1 Flow diagram of the study selection.

even though the tumors’ sizes and mitotic rates were similar between the two
treatment approaches. This could be due to surgery selection bias as these cases
would be more advanced locally and/or invading nearby structures, necessitating a
radical excision.
Sphincter-preserving surgery followed by brachytherapy and/or external beam
radiation has been investigated as an alternative to abdominoperineal resection.
Grann et al[9] reported on 8 patients with tumors of 5 cm or less in size managed with
this approach. The rate of local recurrence was 25% after 53 mo of follow up. These
results were comparable to LMSs treated with abdominoperineal resection, where
(19.5%) of patients developed local recurrence, and superior to those treated with
wide local excision alone (67.5%) as described in another study. Although, it is
important to note that tumor sizes ranged from 1 cm to 20 cm in that study[1]. There
are a limited number of studies that have explored the outcomes of sphincterpreserving surgery that are nonrandomized and retrospective in nature, and have
wide variation in histological grades and margin status across the reported cases[9-11].
Therefore, further randomized controlled trials (commonly known as RCTs) are
needed to establish the benefit and criteria of patients eligible for this treatment
approach.
Studies investigating the role of radiotherapy in anorectal LMS exclusively are
lacking due the rarity of these tumors. However, the benefit of radiation therapy has
been explored in retroperitoneal sarcomas by several studies who have reported
improved local control rates after neoadjuvant radiotherapy. A meta-analysis
including 11 studies with 1 RCT showed significantly improved local recurrence risk
with preoperative compared to postoperative radiotherapy in resectable
retroperitoneal sarcoma (odds ratio: 0.03, P = 0.02)[12]. Two prospective trials have
reported favorable 5-year local recurrence- free survival rate of 60%, disease-free
survival rate of 46%, and overall survival rate of 61% in patients with localized
operable retroperitoneal sarcoma who underwent neoadjuvant radiotherapy [13] .
Another RCT evaluating the benefit of neoadjuvant radiotherapy and complete
surgical resection vs surgery alone in retroperitoneal sarcoma is underway (European
Organisation for Research and Treatment of Cancer: EORTC 62092 STRASS Trial)[14].
LMSs rarely metastasize to lymph nodes, as shown in our study. Therefore,
lymphadenectomy is not indicated unless regional lymph nodes are found to be
enlarged in preoperative imaging. Leaving a positive margin should be avoided, since
it is an independent predictor of local recurrence, and re-excision is indicated in cases
of R1 or R2 resection whenever feasible[15]. Management of local or distant recurrence
of LMSs is carried out by surgical resection or palliative chemoradiation. Surgical
resection of liver metastases from a primary resectable colorectal LMS has been found
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to be associated with prolonged overall survival, with a median of 47 mo (range: 7-135
mo) in 5 patients[16].
Regarding the role of adjuvant chemotherapy, different regimens have been
assessed in multiple trials; none of which, however, have been specific for abdominal
LMSs. Doxorubicin-based regimens remain the standard first-line chemotherapy for
metastatic or locally advanced soft tissue sarcoma, with an overall response rate of
14% (31/228) and a median overall survival of 12.8 mo[17]. For resectable soft tissue
sarcomas, multiagent combination chemotherapy has shown promising results
compared to single-agent regimens; this includes the combination of doxorubicin and
ifosfamide, that resulted in significant reduction in distant recurrence rate (odds ratio
of 0.61, 95% confidence interval of 0.41-0.92, P = 5.02) as well as reduced mortality
with a hazard ratio of 0.56 (95% confidence interval of 0.36-0.85, P = 5.01). However,
no significant changes were reported for local recurrence rates [18] . In addition,
combination of doxorubicin and olaratumab showed significantly improved overall
survival compared to doxorubicin alone (26.5 mo vs 14.7 mo, P = 0.003), having an
acceptable safety profile[19]. Moreover, second-line agents that have been found to be
effective against LMSs are trabectedin and pazopanib[20,21].
The prognosis of anorectal LMSs remains poor, even after surgical resection. Yeh et
al[6] reported 5-year overall survival and disease-free survival rates of 75% and 46%,
respectively, in 40 patients after tumor resection. A high mitotic rate (≥ 10/10 HPF),
large tumor size (> 10 cm), and high tumor grade were found to be consistently
associated with worse survival and higher risk of metastasis[6,15,22]. For radiationinduced sarcoma, a study[23] found that LMSs had a favorable outcome compared to
other histological types, with 5-year disease-specific survival of 68%. However, that
study included abdominal, extremity, and trunk LMSs. Moreover, LMSs developed
after a median duration of 23.5 years following radiation, which was the longest
latency period upon comparison to other sarcomas. Regardless of histological type,
though, the 5-year disease-specific survival was significantly less in the radiationinduced sarcoma cases than in those of sporadic sarcoma. Margin status, tumor size,
and histological type were independent predictors of disease-specific survival.
One of the limitations of our study is that it included cases of LMSs that were not
proven by immunohistochemistry to be of smooth muscle origin. Also, there was
wide variation in the reported follow-up periods and incomplete information in the
included cases, both of which precluded survival analysis.
In conclusion, the current mainstay treatment of anorectal LMS is surgery.
Neoadjuvant radiotherapy may improve local control after resection; however, local
and distant recurrence are common, which may develop years after resection.
Therefore, long- term follow-up is needed after the surgery.

ARTICLE HIGHLIGHTS
Research background
Anorectal leiomyosarcomas (LMSs) are rare and complex tumors, known to present a
therapeutic dilemma and having a high tumor recurrence risk after resection. Prior to application
of immunohistochemistry to their diagnosis, LMSs were often misdiagnosed as gastrointestinal
stromal tumors, which have a different treatment approach and prognosis. Additionally, owing
to the rarity of anorectal LMSs, they are usually reported collectively with LMSs in other
locations of the gastrointestinal tract.

Research motivation
To conduct a recent and comprehensive review of anorectal LMS in the time following the
advent of immunohistochemistry use to highlight the tumor characteristics, treatment approach,
role of adjuvant chemoradiation, and tumor prognosis as well as to review postradiation LMS of
the anorectum.

Research objectives
To conduct a recent and comprehensive review of anorectal LMS in the time following the
advent of immunohistochemistry use to highlight the tumor characteristics, treatment approach,
role of adjuvant chemoradiation, and tumor prognosis as well as to review postradiation LMS of
the anorectum.

Research methods
A systematic literature search of the PubMed electronic database was conducted using the MeSH
terms “rectal neoplasms”, “anus neoplasms” and “gastrointestinal neoplasms” combined with
“leiomyosarcoma”. The search was limited to English language and studies on humans. All
available case reports and case series of anorectal LMSs that were published from January 1996
to May 2017 were included if the diagnosis of LMS had been confirmed by histopathologic
examination.
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Research results
We identified a total of 27 articles, reporting on 51 cases of anorectal LMS. Of these, 6 reported
on cases of previous pelvic radiotherapy who had developed LMS 13-35 years after the radiation.
Anorectal LMS affected the rectum in 92.2% of the cases, and no sex-based predominance was
observed. Surgical resection with negative margins remains the mainstay of treatment, which
can be accomplished by wide local excision or radical resection. The rate of local recurrence was
higher in wide local excision (30%) compared to radical resection (20%), and the overall rate of
metastasis was 51.61% regardless of the treatment approach. Use of neoadjuvant radiation
lowers the risk of local recurrence, as compared to adjuvant radiotherapy, and facilitates R0
resection of the tumor. The use of adjuvant chemotherapy has shown improvement in distant
recurrence and overall survival rates; however, multidisciplinary team discussion is necessary to
determine the optimal management plan whilst considering patient and disease-related factors.

Research conclusions
The mainstay treatment of anorectal LMS is surgical resection with negative margins. Sphincterpreserving surgery followed by radiotherapy showed comparable local recurrence rates to
radical resection based on case series and reports. Neoadjuvant radiation improved local
recurrence rates compared to adjuvant radiation. Adjuvant chemotherapy showed significant
improvement in distant recurrence and overall survival rates; however, use of chemotherapy in
this setting should be assessed by a multidisciplinary team and with consideration to patientrelated factors and treatment toxicity. Nevertheless, local and distant tumor recurrence are
common and may develop years after the resection. Therefore, long-term follow-up is needed
after surgery.

Research perspectives
Anorectal LMSs are rare tumors and further randomized controlled trials are needed to outline
the criteria for patients’ eligibility for sphincter-preserving surgery compared to radical
resection. A multidisciplinary team approach is necessary for optimal management.
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Abstract
BACKGROUND
Acute epiploic appendagitis of the appendix (AEAA) is a rare self-limiting
inflammatory disorder of the epiploic appendages (EA) close to the vermiform
appendix, which often times mimicking the presentation of acute appendicitis
(AA). To date, very few cases of AEAA have been reported. We report a case of a
52-year old man with the clinical suspicion of AA, but post-operative specimen
examination confirmed AEAA as the final diagnosis.
CASE SUMMARY
A 52-year-old morbidly obese man presented to the emergency department with
a 1-d history of the right lower quadrant (RLQ) abdominal pain. Physical
examination revealed localized RLQ tenderness mimicking AA. The computed
tomography abdomen was inconclusive, and a decision was made to perform
laparoscopic appendectomy (LA). During the LA, an infarcted epiploic
appendage at the tip of appendix and adherent to the abdominal wall was found,
which was entirely excised. Final pathology showed congested and hemorrhagic
epiploic appendage without any accompanied acute inflammatory changes in the
wall of the appendix. Postoperative course was uneventful and he was doing
well at seven months follow-up.
CONCLUSION
The possibility of AEAA should be considered in patients clinically suspected of
having AA. Surgery is considered for those refractory to conservative
management, with inconclusive diagnosis or develop complications at
presentation.
Key words: Acute epiploic appendagitis of the appendix; Acute epiploic appendagitis;
Acute appendicitis; Case report
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Core tip: Acute appendiceal epiploic appendagitis is very rare condition challenging to
differentiate from acute appendicitis clinically. Computed tomography abdomen plays a
crucial role in diagnosis, while pain control with anti-inflammatory drugs is the
treatment of choice. Surgery is only considered for those refractory to conservative
management or develop complications at presentation.
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NTRODUCTION
Acute epiploic appendagitis of the appendix (AEAA) is a benign, mostly non-surgical
inflammatory disorder of the epiploic appendages (EA), which are usually located
adjacent to the tenia coli[1]. Although the actual incidence of AEAA is not well known,
however, it has been reported in 0.3%-1% of patients initially suspected of having
acute appendicitis (AA)[2]. The most common mechanism resulting in AEAA is the
acute torsion of abnormally elongated and large appendages, which leads to ischemia
and necrosis of appendages[3]. Also, the primary thrombosis of the epiploic appendage
central draining vein has also been related to the development of AEAA[4]. It most
commonly presents as acute, constant, and non-radiating right lower quadrant (RLQ)
abdominal pain[5].
Moreover, computed tomography (CT) scan of the abdomen is considered as the
diagnostic modality of choice for AEAA, while ultrasound abdomen is reserved for
patients with equivocal finding on CT abdomen [2,6,7] . Additionally, conservative
management with oral anti-inflammatory medications is the most appropriate
management for AEAA patients, while those who fail the conservative management,
those with new or worsening symptoms and those with complications are best treated
with the surgical interventions[6,8-10]. Current knowledge regarding AEAA is limited
and only rare case reports exist. In order to better understand and add our
contribution to the available literature on this rare condition, we report a unique case
of a 52-year-old male patient initially suspected of having AA, but post-operative
specimen evaluation was significant for AEAA.

CASE PRESENTATION
Chief complaints
A 52-year-old man with a basal metabolic index: 43.4 kg/m 2 , presented to the
emergency department complaining of acute RLQ abdominal pain of 18 hours
duration.

History of present illness
His pain was severe, constant, non-radiating, and aggravated with movement,
without any history of associated symptoms including nausea, vomiting, diarrhea,
anorexia, fever, and chills. He denies any recent history of trauma.

History of past illness
His past medical history was significant for hypertension, laparoscopic
cholecystectomy and open umbilical hernia repair.

Personal and family history
Personal and family history was unremarkable.

Physical examination upon admission
On admission, his vitals were: temperature (T) = 36.5 °C, pulse (P) = 71, beats per
minute, respiratory rate = 18/min, and blood pressure = 174/74 mmHg. Physical
exam revealed severe tenderness in the abdominal RLQ, no peritoneal sign, although

WJGS

https://www.wjgnet.com

343

August 27, 2019

Volume 11

Issue 8

Huang K et al. Acute appendiceal epiploic appendagitis

Rovsing sign and Psoas signs were negative.

Laboratory examinations
Routine pre-operative laboratory testing indicated mild leukocytosis white blood
count = 11200/m3 with no left shift, and procalcitonin < 0.05 ng/mL). Basic metabolic
panel was unremarkable.

Imaging examinations
Patient had an abdominal CT without contrast in the emergency room (ER), which
showed a 1.0 cm × 1.8 cm focus of oval inflammatory changes surrounding central fat
density adjacent to the tip of the appendix and inferior aspect of the cecum. This is
likely due to epiploic appendagitis. Possibility of very early acute distal tip
appendicitis cannot be entirely excluded but felt to be less likely.

FINAL DIAGNOSIS
Although these radiological findings are highly suspicious for AEAA, the possibility
of very early acute distal tip appendicitis could not be entirely excluded at that
moment (Figure 1). Despite the aggressive management with IV fluids and antibiotics,
his abdominal pain persisted.

TREATMENT
Based on the suspicious of early appendicitis, and the fact that the patient decided to
choose surgery after our length discussion, a decision was made to perform an
emergent laparoscopic appendectomy. During the laparoscopic appendectomy, mild
hyperemic changes were noted in the vermiform appendix which was intensely
adhered to the RLQ abdominal pain. Also noted was an infarcted epiploic appendage
which was also attached to the tip of the appendix (Figure 2). At this moment, a
complete laparoscopic appendectomy was performed, and the specimen was
retrieved. Pathology report showed a tubular appendix measuring 42 mm in length
and 6 mm in diameter on macroscopic examination. The congested and hemorrhagic
appendage measured 6.3 cm × 1.6 cm × 1 cm. On microscopic examination, the tip of
appendix had partial fibrous obliteration with perpendicular fibrin, and no acute
inflammation identified in the appendiceal wall confirming the AEAA as the final
diagnosis (Figure 3).

OUTCOME AND FOLLOW-UP
The postoperative course was uneventful, and the patient was discharged on the
following day. Patient was doing well at seven months follow-up.

DISCUSSION
Acute epiploic appendagitis (AEA), first described by Lynn et al in 1956, is one of the
rare causes of acute abdomen secondary to the inflammation of the EA, which are 0.55 cm long and 1-2 cm thick serosa-covered fat pad pouches of the colonic wall[11,12].
Although the EA are distributed along the entire colon (50-100 in total), they are
mostly populated in the rectosigmoid junction (57%), ileocecal region (26%),
ascending colon (9%), transverse colon (6%) and descending colon (2%)[12].
AEA may be primary or secondary. Primary acute epiploic appendagitis (PAEA) is
caused by torsion or spontaneous venous thrombosis of the involved epiploic
appendage, while secondary epiploic appendagitis (SEA) is associated with
inflammation of adjacent organs, such as diverticulitis, appendicitis or cholecystitis[13].
Moreover, the PAEA presents mostly in 2-5 decades of life without any sexual
predominance, while SEA affects mostly middle-aged obese male population[3,11-13].
Also, the most common parts of the colon affected by AEA in decreasing order of
frequency are the sigmoid colon, descending colon, cecum and the ascending colon[13].
AEAA is an even extremely rare form of AEA accounting for only 3% of all AEA
cases. Shiryajev et al [14] described a case of AEAA secondary to underlying
appendicitis, while Hambury et al[15] described an actual case of torsed EA of the
vermiform appendix, which mimicked AA. Surprisingly, the luminal diameter of the
EA near the vermiform appendix is usually smaller compared to those around the
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Figure 1

Figure 1 Abdominal computed tomography scan. A 1.0 cm × 1.8 cm focus of oval inflammatory changes
surrounding central fat density visualized adjacent to the tip of the appendix and inferior aspect of the cecum noted.
This is likely due to epiploic appendagitis. Possibility of very early acute distal tip appendicitis cannot be entirely
excluded but felt to be less likely (Short arrow: Appendix; Long arrow: Epiploic appendagitis).

colon, making them susceptible to the early infarction after the torsion. Additionally,
AEAA typically presents in the middle-aged male population with acute onset of
right lower quadrant pain usually without associated symptoms such as fever,
anorexia, nausea, vomiting, diarrhea, or constipation.
Given the non-specific clinical presentation of AEAA, the use of imaging
technology plays a critical role in the diagnosis of this rare entity. Advances in
imaging techniques made it possible to radiologically describe the first report of EA
using CT scan abdomen in 1986[16]. The hallmark CT abdomen findings for AEAA
include; fat attenuating oval lesion usually less than 2 cm with the hyper-attenuated
rim located near the tip of the appendix [17] . Other less specific findings include
localized edema, described at streaky fluid attenuation or fat stranding around the
appendage[18]. Additionally, the appendix is usually normal in caliber without any
enhancement or thickness of appendiceal wall[18].
Furthermore, AEAA is a self-limiting disease, and most of the patients recover
within 1-14 d after the analgesic medication[12] Conservative management using nonsteroidal anti-inflammatory drugs (NSAID) is currently considered the standard
management for radiologically confirmed AEAA[3,19]. Antibiotics and surgery are
reserved for those with worsening symptoms, or those who do not respond to
conservative management, or those who develop complications such as the abscess or
intestinal obstruction, new or worsening symptoms[12].
To comment further on the complex nature of the AEAA, we performed a literature
search which yielded only seven case reports specifically for AEAA (Table 1). Based
on the results of our literature search, we can conclude that most of the AEAA cases
reported so far were an accidental finding in patients who underwent emergent
appendectomy with a clinical diagnosis of AA in the absence of radiologic
confirmation. Also, our literature search yielded AEAA effects mostly middle-aged
population (32-63 years; mean = 42.7 years), mostly male (4/7, 62.5%), presents with
RLQ pain, with normal or mild elevated white count (normal-13.3/mm3). Also, the
maximum diameter of lesions was 1.3 to 1.8cm. It was found near the tip of the
appendix (3/7), proximal appendix (1/7) and middle and distal one third (2/7).

CONCLUSION
AEAA is a rare cause of abdominal RLQ pain that can easily mimic the clinical
presentation of AA. The advances in the diagnostic modalities have permitted the
better radiological delineation of this rare entity, and have also reduced the burden of
un-necessary surgeries on the United States economy. In the clinical settings of the
non-specific clinical presentation of AA, CT abdomen should be ordered in order to
rule out AEAA as the possible cause of acute abdominal pain. Additionally, in the
absence of other complication, conservative management with NSAID should be
considered as the initial management for AEAA before making decision for the
invasive approaches.
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Table 1 Acute appendiceal epiploic appendagitis and literature review
Size of the
lesion

Author

Age (yr)

Sex

Symptom

Lab results

Hambury et
al[4]

34

F

RLQ pain

Not mentioned 1.3 cm

Sand et al[5]

50

M

RLQ pain

Aslam et al[3]

57

M

Magnusonet
al[6]

36

Location of
the lesion

CT
appearance

Outcomes

Junction of the N/A
middle and
distal one-third
of the appendix

Surgically
confirmed

Leukocytosis
(WBC 12/nL)
Elevated CRP
(1 mg/dL)

Not mentioned Not mentioned N/A

Surgically
confirmed

RLQ pain

Leukocytosis

Not mentioned Near the tip of
appendix

N/A

Surgically
confirmed

F

RLQ pain

Within normal
range

Not mentioned Proximal
appendix

N/A

Surgically
confirmed

Purysko et al[2] 38

M

RLQ pain

Not mentioned Not mentioned Near the tip of
appendix

Periappendicea Surgically
l fatty oval
confirmed
lesion with
hyperattenuati
ng rim

Jung et al[8]

32

M

RLQ pain

Leukocytosis(
WBC
10950/mm3)
Elevated ESR
(14 mm/h)

1.5 cm

Periappendicea Surgically
l fatty oval
confirmed
lesion with
hyperattenuati
ng rim and
central linear
hyperattenuatio
n

Sahin et al[7]

63

F

RLQ pain

Leukocytosis
(WBC
13300/mm3

Not mentioned Near the
middle of
appendix

Near the tip of
appendix

N/A

Surgically
confirmed

WBC: White blood cell; RLQ: Right lower quadrant; CT: Computed tomography.

Figure 2

Figure 2 Infarcted appendiceal epiploic appendage at the tip of the appendix (Intraoperative).
Figure 3

Figure 3 The Congested and hemorrhagic appendage. A: The congested and hemorrhagic appendage measures 6.3 cm × 1.6 cm × 1 cm; B: Serosal surface with
fibrin and few acute inflammatory cells. Muscular layer with no inflammatory cells. High power.
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Abstract
BACKGROUND
Solitary fibrous tumor of the liver (SFTL) is a rare occurrence with a low number
of cases reported in literature. SFTL is usually benign but, 10%-20% cases are
reported to be malignant with a tendency to metastasize. The majority of
malignant SFTL cases are associated with a paraneoplastic hypoglycaemia
defined as Doege-Potter syndrome. Surgery is the best therapeutic treatment,
however, long- life follow-up is recommended.
CASE SUMMARY
A 74-year-old man, was admitted to the emergency department after a syncopal
episode with detection of hypoglycaemia resistant to medical treatment. The
computed tomography revealed a solid mass measuring 15 cm of the left liver.
An open left hepatectomy was performed with complete resection of tumor.
Histopathological analyses confirmed a malignant SFTL.
CONCLUSION
Large series with long-term follow-up have not been published neither have
clinical trials been undertaken. Consequently, the methodical long-term followup of surgically treated SFTLs is strongly recommended.
Key words: Solitary fibrous tumor; Malignant solitary fibrous tumor of the liver;
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Core tip: Solitary fibrous tumors (SFTs) are rare mesenchymal tumors first described in
1931 by Klemperer and Rabin. Usually, SFTs are benign, but 10%-20% of them are
reported to be malignant with a tendency to metastasize. At present, 22 cases of liver
malignant SFTs, including our patient, have been reported in literature. Some cases are
associated with a paraneoplastic hypoglycaemia definied as Doege-Potter syndrome.
Surgery is the best therapeutic modality and prolongs life, but also improves the clinical
characteristics associated with Doege-Potter syndrome if present. Longlife follow-up is
recommended.
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INTRODUCTION
Solitary fibrous tumors (SFTs) are rare mesenchymal tumors first described in 1931 by
Klemperer and Rabin[1]. Originally the are usually found in pleura but they have also
been reported in other serous cavities such as pericardium and peritoneum. Such
tumours have also been described in other unusual organs such as the liver, orbit,
retroperitoneum, maxillary sinus, pancreas, upper respiratory tract, lung, soft tissues,
kidneys, thyroid gland, meninges, and prostatic gland[2,3].
SFTs of the liver (SFTLs) are some of the most uncommon SFT, with only
approximately 84 reported cases in the English literature[1]. SFTs are usually benign,
but 10%-20% cases are reported to be malignant with a tendency to metastasize[2].
Histologically, they are characterized by proliferation of spindle cells, and
immunohistochemically are positive for CD34 and BCL2 and bland for CD99[4].
Clinico-radiological features are not specific, therefore the diagnosis can be made
only on the basis of histopathological data [2] . Some cases of malignant SFTs are
associated with a paraneoplastic hypoglycaemia defined as Doege-Potter syndrome,
described in pleural and extrapleural tumors[5].
Surgery is considered the best therapeutic modality, with outcomes dependent on
resectability. Resection prolongs life, but also improves the clinical characteristics
associated with Doege-Potter syndrome if present [ 6 ] . Longlife follow-up is
recommended. We reported a new case of malignant SFTL treated at our Institute and
reviewed 22 cases of this rare tumor present in English scientific literature.

CASE PRESENTATION
History of present illness
A 74 years old man, was admitted to the emergency department for syncopal episode,
with detection of hypoglycaemia resistant to medical treatment.

History of past illness
His past medical history included hypertension, benign prostatic hypertrophy and
glaucoma.

Physical examination upon admission
Physical examination revealed a morbidly obese (body mass index = 35), painless
hepatomegaly without weight loss.

Laboratory examinations
Investigations reported a marked hypoglycaemia, with capillary blood glucose
measurements ranged from 30 to 70 mg/dL treated with continuous glucose infusion
and a rich carbohydrate diet.
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Laboratory tests revealed low levels of insulin: 0.3 mcrU/mL (range 5-25
mcrU/mL), low levels of C-peptide: < 0.10 ng/dL (range 0.9-4 ng/dL), low levels of
GH: <0.02 ng/dL (range 0.02-1.23 ng/dL), normal level of cortisol: 8.9 mcg/dL (range
3.7-19.4 mcg/dL), normal level of insulin-like growth factor I (IGFI): 84 ng/mL (range
20-300 ng/mL) and normal level of insulin-like growth factor II (IGFII): 575.70 ng/mL
(range 373-1000 ng/mL) in the patient’s serum. The IGFII/IGFI ratios was 7:1. Liver
functions, viral panel, tumor markers (alpha-fetoprotein, carcinoembryonic antigen
and cancer antigen 19-9) were within the normal limits.

Imaging examinations
A total body computed tomography (CT) was performed and revealed a solid mass
measuring 15 cm of the left liver. The intravenous contrast demonstrate an
inhomogeneous enhancement for necrosis within the tumour as well as a thick
capsule that enhances during the portal phase (Figure 1). Radiological findings on
abdominal magnetic resonance (MR) were similar to ones described for abdominal TC
with evidence of a voluminous liver mass measuring 15 cm × 13 cm (Figure 2). There
was no evidence of metastatic disease

FINAL DIAGNOSIS
Doege-Potter syndrome by malignant solitary fibrous tumor of the liver.

TREATMENT
A left hepatectomy was performed with complete resection of tumor and free margin
were obtained. Intraoperative ultrasound (IOUS) revealed a left liver tumor mass of
15 cm. There were no sign of contiguous organ invasion or other hepatic lesion. The
parenchymal transection was performed with an ultrasonic dissector and bipolar
sealers. On frozen section SFT present well circumscribed but unencapsulated border
with infiltrative pattern and central necrosis (Figure 3).

OUTCOME AND FOLLOW-UP
Immediately after surgery glucose serum levels returned to a physiologic daily
profile. The patient was discharged on postoperative day four without complications.
Histopathological analyses confirmed a malignant SFTL; microscopically, the tumours
tissue showed a proliferation of spindle cells with infiltrative pattern of hepatic
parenchyma, immunochemistry show strong positivity for CD34 and BCL2 and bland
for CD99 and negative for ActinaML, Desmine, Cd117, CK pool, S100. The mitotic
activity index Ki67 was 35% (Figure 4). Adjuvant protocol of chemiotherapy with
Epirubicin and Ifosfamide was started. The patient was subjected to a strictly followup every 3-4 mo in the first 2-3 years after surgey, twice each year up to the 5th year
and then once a year after the 5th year. Five months after surgery there were no signs
of local recurrence or distant metastases.

DISCUSSION
An English literature search regarding “Solitary fibrous tumor of the liver”,
“Malignant solitary fibrous tumor of the liver”, “Mesenchymal tumor”, “Hepatic
tumor”, “Doege-Potter syndrome” was conducted using the common search engines
and the relevant articles were reviewed and analysed. The reference list of each article
was inspected searching for other articles reporting SFTL that were analysed and
included in this report.
We selected all cases of malignant SFTL reported in the literature considering a
total number of 19 articles and we excluded cases of benign SFTL or extrahepatic
localization. At present, 22 cases of malignant SFTL, including including the patient
described in this article, have been reported in literature (Table 1). All represent case
reports except for one case series with three case series described by Maccio et al[7].
Malignant SFTL occurs with almost equal distribution between males (11, 50%) and
female (11, 50%). It occurs more in the right lobe (14 cases, 64%) than the left one (6
cases, 27%). There was also two cases (9%) of bilateral localization. The average age of
these patients was 61.1 years (range 24-80).
The clinical presentation was non-specific, ranging from weakness, fatigue,
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Figure 1

Figure 1 Abdominal computed tomography displaying the left liver mass. A: Arterial phase. B: Portal phase. C: Coronal view.

anorexia, vomiting, progressive jaundice, disorientation, incoherent speech, malaise
abdominal bloating, abdominal discomfort, dyspnoea, abdominal pain, abdominal
distension, weight loss. The syndrome of hypoglycaemia was seen in about 23%, five
of 22 cases reported. There was no specific laboratory tests or tumor markers for
malignant SFTL.
In our review 17 patients (77%) were treated with resection: 9 with unknown tumor
margins and 8 with free tumor margins. One patient was treated with failed transarterial chemo embolization (TACE) and successful resection with unknown margins.
Another case was subjected to TACE followed by resection. Two patient underwent to
chemotherapy. One patient was treated with a right portal embolization and
successful resection with free tumor margins.
Follow up was not available for 4 cases, no sign of local recurrence or distant
metastasis in 7 cases (32%) with an average follow up duration of 17 mo. Local
recurrence or distant metastasis were found in 11 patients (50%) with a averge time
post-surgery of 27 mo.
SFT first described in the year 1931, is a rare neoplasm commonly located in the
pleura and this tumor accounts for less than 2% of all soft tissue tumors[8,9]. SFT is
considered a benign tumor with the potential for malignant transformation but the
classification of this neoplasm is not yet clear in literature[4,10]. SFT of the liver (SFTL) is
particularly rare, therefore the classification as a benign or malignant tumor remains
controversial[11]. SFTL was reported for the first time in an article published in 1959 by
Nevius and Friedman where three SFT in different localizations were described, one
of them was a liver SFT and was clinically presented with hypoglycaemia[12].
England et al[13] established the criteria for malignant SFT: Mitotic changes (> 4/10
HPFs), tumor necrosis and hemorrhage, nuclear pleomorphism, and metastasis were
the major criteria; large tumor size (> 10 cm) and cellular atypia were the minor
criteria.
Wilky et al[14] classified the SFT into “benign” with no atypical features and no
England’s criteria, “borderline” with 1 or more England’s criteria but final
classification as benign, and “malignant.” This report described that “borderline” SFT
with any of England’s criteria had been related to high risk of recurrence.
In the 2013 WHO classification of tumors of soft tissue and bone, extrapleural SFT
was considered a fibroblastic/myofibroblastic neoplasm with uncertain biological
behaviour, rarely metastasizing[15]. In the latest modified WHO classification of soft
tissue tumors, SFT was divided into two categories: Solitary fibrous tumor and
malignant solitary fibrous tumor [16] . However, according to the updated WHO
classification of the digestive-system disorders, SFT is considered a benign tumor with
the potential for malignant transformation, the benign or malignant classification of
this neoplasm has not yet reached a consensus[4,10].
Chen et al[1] reported that 16 of 84 SFTL were malignant, which was similar to the
intrapleural SFT recurrence rate of 20%-67% among malignant tumors. Histologically
the tumour exhibits a hypercellular spindle-cell proliferation creating storiform arrays
with hemangiopericytomatous branching vessels and a moderate to marked atypia.
There was parenchymal invasion and no vascular infiltration. High mitotic count (12
per HPF) was observed.
Immunochemistry show strong positivity for CD34 and BCL2 and bland for CD99
and negative for EPAR1 Cytokeratin, CD117, DOG1, ActinaML and Desmine. The
mitotic activity index Ki67 was in range from 15% to 20%. SFTL tendencies to be well
circumscribed and encapsulated or partially encapsulated, with infiltrative pattern
and central necrosis and a growth of > 20 cm in diameter. Malignant SFTL is rare with
only 22 cases reported in literature including the present case (Table 1). Literature
reported that SFTL usually occurs in female patient over 45 years of age, with no
apparent predisposition, in either the right or left sides of the liver[1].
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Figure 2 Abdominal magnetic resonance imaging displaying the left liver mass. A: T1. B: T2.

Clinical presentation of these tumors is usually non-specific and the majority of the
patients are initially asymptomatic, with an incidental diagnosis, until the tumor
attains a large size and presents with symptoms due to mass effect with compression
of adjacent organs[2]. Clinical symptoms reported are non-specific, such as weight loss,
right upper quadrant pain, fatigue, abdominal distension, gastric plenitude associated
to nausea and postprandial vomit depending by tumor size [ 3 ] . The clinical
presentation of malignant SFTL did not differ notably from the clinical presentation of
benign SFTL, have described cases with intractable hypoglycemia [17] , unspecific
symptoms including abdominal pain and weight loss or muscular and neurological
symptoms due to metastatic disease[18,19]. Hypoglycemia (diaphoresis, tremor, anxiety,
and lost consciousness) accompanying SFT is the predominant symptom of DoegePotter syndrome, generally is associated with malignant SFT and was first described
in 1930 in a case report by Doege[20-22].
Our patient was conducted at our institution for a left liver mass and severe
hypoglycaemia. The physical examination was not specific, in the literature the rare
possibility of palpating a solid mass located above the right emmiabdomen and
epigastrium is reported. In other cases, the abdominal circumference increases and
peripheral edema develops[23]. We asked for an endocrinologist consultation, for the
persistent hypoglycaemia, that rejected the insulinoma hypothesis for the low levels
of insulin and C-peptide and confirmed that the hypoglycaemia was caused by the
presence of insulin-like factors produced by the neoplasm. Although the serum values
of IGF-I and IGF-II were normal, the IGFII/IGFI ratios was high.
The IGFII/IGFI ratio is considered a marker of high IGF-II concentration; a ratio of
3: 1 is normal, and in most IGFII-producing tumors the ratio is 10:1. In our case, the
spontaneous symptomatic hypoinsulinemic hypoglycaemia, increased IGII/IGFI ratio
(7:1), suppression of GH, and the associated clinical features made IGF-II-mediated
hypoglycaemia the most likely aetiology.
The typical mechanism involves ectopic tumor production of insulin or other
similar hormone such us insulin-like growth factor IGF-II, called “big IGF-II,” which
has insulin-like effects on the body, stimulating glucose uptake by insulin-sensitive
tissues and the tumor itself [3] . IGF-II expression is high during fetal life and is
relatively independent from growth hormone. That is the reason why its expression is
coherent with the development of this primitive mesenchymal tumor[3]. It has been
observed that the hypoglycemia intractable is associated with malignant
transformation, suggesting that this phenomena is due to increased biologic activity
in malignant SFTL cells[17]. No specific laboratory parameters findings for SFTL are
currently available. Laboratory tests such as blood count or C reactive protein, serum
tumor markers such as carcinoembryonic antigen (CEA), alpha-fetal-protein (AFP),
and carbohydrate antigen 19-9 (CA19-9) are normal[3,23,24].
Radiological studies are unspecific and cannot be definitively distinguish between
malignant or benign hepatic tumors. Ultrasound identifies the presence of a solid
well-defined ovoid heterogeneous mass, in some cases homogenous and hyperechoic
compared with the normal hepatic parenchyma. Computed tomography with
intravenous contrast demonstrate a well-defined encapsulated hypervascular tumor
and progressive heterogeneous enhancement, it is possible to identify cystic/necrotic
areas within the mass. Radiological findings on abdominal MR are similar to the ones
described for abdominal CT. The clinical utility of positron emission tomography
(PET) in SFTL has not been established[2,9,25].
The majority of SFTL display benign clinical features, even if it should always be
considered potentially malignant. R0 surgical resection remains the only therapeutic
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Figure 3 Macroscopic aspect of solitary fibrous tumor liver.

option and it has been proved to the solution to normalize glycaemia. In these
patients lifelong follow-up is recommended for the high risk of recurrence[3,17,26].
Considering the literature, benefit of radio and chemotherapy is unknown, as well as
prognosis due to the little experience and understanding of the biological nature of
the disease[27].

CONCLUSION
Large series with long-term follow-up have not been published neither clinical trials
have been undertaken. For all of these reasons, the methodical long-term follow-up of
surgically treated SFTLs is strongly recommended.
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Table 1 Solitary fibrous tumor liver cases with malignant features
Presentation

Lobe

Size

Treatment

Fuksbrumer 71/F
a et al[28]
(2000)

NA

R

14 × 17

Resection
(UM)

2

Yilmaz et
al[18] (2000)

25/F

Weakness,fa L + R
tigue,
anorexia,
vomiting
and
progressive
jaundice

32 × 30

3

Terkivatan
et al[29]
(2006)

74/M

Gastric
L
fullness,
postprandial
nausea, and
weight loss

4

Chan et al[16] 70/M
(2007)

5

Brochard et
al[30] (2010)

No

Author (yr) Age/Sex

1

Histopatho Tumor-logy
markers

IHC

Follow up

Increased
NA
nuclear
atypia,
mitoses 8/10
HPF

CD34+,
Bcl2+, V+

NA

Resection
(UM)

Cellularity
NAD
ranged from
20%-60%,
necrosis,
hypervascul
arity

V+

Bone
metastasis 1
mo
postsurgery
managed
with 6 mo of
chemo
(cyclophosp
hamide,
adriamycin)

24 × 21 × 15

Resection
(FM)

A few
highly
cellular
areas
mitoses 10 13/10 HPF

NAD

CD34+,
CD99+,
Bcl2+, V+

12 mo no
signs of local
recurrence
or distant
metastases

Hypoglycae R
mia,
progressive
jaundice

27 × 24 × 12

Failed TACE
6 wk
preoperative
ly followed
by
successful
resection
(UM)

Mildly
atypical
spindle cells,
highly
cellular,
plemorphia,
necrosis,
mitoses > 20
HPF

CA-125: 145 CD34+,
U/mL
CD99+,
(normal< 35 bcl2+, V+
U/mL)

bilateral
lung
metastasis
and bi-lobar
recurrence
at 9 mo

54/M

Abdominal R
pain, weight
loss

17

Resection
(FM)

Moderately
cellular,
polymorphi
c cells,
mitoses <
5/10 HPF

NAD

CD34+, V+,
desmin+,
actin+

Patient died
1 mo after
for Local
recurrence 6
yr
postsurgery,
cranial base
metastasis,
Retroperiton
eal and iliac
bone
metastasis

6

Fama et al[21] 68/M
(2008)

Hypoglycae R
mic coma

15

Resection
(FM)

Hypercellul
ar,
moderately
atypical
nuclei,
mitoses
20/10 HPF

NAD

CD34+,
Bcl2+

25 mo no
signs of local
recurrence
or distant
metastases

7

Peng et al[17] 24/F
(2011)

Abdominal
discomfort
and
distention

R

30 × 17 × 15

TACE few
days prior to
resection
(FM)

Highly
CA-125
cellular,
augmented
pleomorphic
, necrosis,
mitoses >
10/HPF

CD34+,
bcl2+, V+

Patient died
16 mo after
initial
surgery for
skull base
metastases,
Vertebral
metastasis

8

Belga et al[31] 66/F
(2012)

Increase in
abdominal
girth

R

14

Resection
(UM)

Mitoses >
NAD
4/10 HPF,
necrosis,
mild nuclear
atypia

CD34+

30 mo no
signs of local
recurrence
or distant
metastases

9

Jakob et al[32] 62/F
(2013)

Upper
L
abdominal
pain, weight
loss

NA

Resection
(UM)

High
NAD
cellularity,
cytological
atypia,
necrosis,
mitoses 6/10
HPF

CD34+,
CD99+,
bcl2+

NA
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10

Vythianatha 78/M
n and
Yong[33]
(2013)

Epigastric
pain

L

17 × 13

Resection
(UM)

Cellular
NA
pleomorphis
m, necrosis,
mitoses >
4/10 HPF

CD34+,
CD99+,
bcl2+, V+

NA

11

Song et al[34] 49/M
(2014)

Abdominal
pain

L+R

7.6 × 5 × 4.8

Resection
(UM)

NAD

NA

CD34+,
bcl2+, V+

NA

12

Du et al[4]
(2015)

55/F

Hypoglycae L
mia, weight
loss

15.3 × 15.5 × Resection
15.4
(UM)

NA

NAD

CD34+, bcl2+

Local
recurrence 5
yr
postsurgery,
resected

13

Feng et al[8]
(2015)

52/F

NA

R

12

Resection
(UM)

Haemorrhag NAD
e, necrosis

CD34+

Local
recurrence 2
yr
postsurgery
on L lobe
managed
with PEI.
New lesion
6 mo after
PEI

14

Silvanto et
al[35] (2015)

65/M

Incidental
finding

L

18

Resection
(FM)

Myxoid
changes,
infarction,
necrosis
mitoses 57/10 HPF

CD34+,
CD99+,
Bcl2+

16 mo no
signs of local
recurrence
or distant
metastases

15

Maccio et
al[26] (2015)

74/F

Right
abdominal
pain,
distension

R

24 × 16

Resection
(UM)

Nuclear
NA
pleomorphis
m,
cytological
atypia,
necrosis,
haemorrhag
e, mitoses
9/10 HPF

CD34+,
Bcl2+, V+,
STAT6+

Lung,
omentum,
mesentery
and
abdominal
wall
metastasis at
9 mo.
Patient died
4 mo later

16

80/F

Dyspnoea,
cough,
asthenia,
abdominal
pain

R

19 × 15

Palliative
Highly
NA
Chemothera cellular,
py
pleomorphis
m, necrosis,
haemorrhag
e, mitoses
7/10 HPF

CD34+, Bcl2+, V+,
STAT6+

R lung
metastasis.
Patient died
5 mo later

17

65/M

Abdominal
discomfort,
vomiting
and pain

R

3×2

Chemothera Cytological
py
atypia,
necrosis,
mitoses >
6/10 HPF

NA

CD34+,
Bcl2+, V+,
STAT6+

Bilateral
lung
metastasis.
Patient died
5 mo later

Resection
(FM)

Myxoid
changes,
mitoses >
9/10 HPF

NAD

CD34+,
CD99+,
Bcl2+

Extensive
local
recurrence
and pleural
metastases.
Patient died
6 yr postsurgery

NAD

18

Nelson et
al[1] (2016)

61/M

Diarrhoea

R

15 × 11.5 ×
7.5

19

Esteves et
al[7] (2018)

68/F

Incidental
finding

R

13.3 × 11.6 × Resection
13.5
(FM)

Focal highgrade
cytologic
atypia,
mitoses 2527/10 HPF

NAD

CD34+,
STAT6+

20-mo
follow-up
multiple
bilateral
pulmonary

20

De Los
SantosAguilar et
al[36] (2019)

61/M

hypoglycem R
ia
disorientatio
n,
incoherent
speech

16 × 13 × 11

Right portal
embolizatio
n. Six weeks
after
resection
(FM)

High
NAD
proliferation
rate of 8/10
HPF Ki-67
15%

CD34+,
Bcl2+,
CD99+

No evidence
of
metastases

21

Yugawa et
al[10] (2019)

49/F

Malaise
abdominal
bloating

14

Resection
(FM)

Foci of
NAD
hemorrhage
and necrosis
Mitosis 1/20
HPF)

STAT6+ V+

12mo no
signs of local
recurrence
or distant
metastases
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22

Present case 74/M

Hypoglyce
mia

L

15 × 13

Resection
(FM)

Moderately
cellular,
pleomorphis
m, necrosis,
mitoses 4/10
HPF Ki-67
35%

CD34+,
Bcl2+,
CD99+

At the
moment, 2
mo no signs
of local
recurrence
or distant
metastases

IHC: Immunohistochemistry; M: Male; F: Female; L: Left; R: Right; NA: Not available; UM: Unknown margins; FM: Free margins; HPF: High-power fields;
TACE: Transarterial chemoembolization; NAD: No abnormality detected; PEI: Percutaneous ethanol injection; V: Viment.

Figure 4

Figure 4 Microscopic findings of solitary fibrous tumor liver. A: Microscopically, the tumours tissue showed a proliferation of spindle cells with infiltrative pattern
of hepatic parenchyma. Immunohistochemically, the tumour cells were strongly positive for CD34 (B) and for BCL2 (C). Weakly positive for CD99 (D).
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