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Abstract

Primary hepatic leiomyoma is a neoplasm of mesen-
chymal origin and occurs only rarely. Secondary to
benign smooth muscle proliferation, it is usually found
in adult women and is associated with Epstein-Barr
virus (EBV) infection. Here, we report the 29" case of
primary hepatic leiomyoma with its unique features re-
lated to diagnosis, treatment and developmental biol-
ogy. A 48-year-old man, with an immunocompromised
status, complained of pain in the upper quadrant of
the abdomen. Serological analysis indicated no pres-
ence of hepatitis virus, no human immunodeficiency
virus, and no EBV infection. The levels of a-fetoprotein
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and carcinoembryonic antigen were normal. A mass
was detected in segment I of the hepatic lobe by
ultrasonography and an abdominal computed tomog-
raphy scan. Endoscopy had negative findings. Explor-
atory laparotomy found no existing extrahepatic tumor
and left lateral lobectomy was performed. Pathological
examination showed the mass to be a typical leiomyo-
ma. The cells were positive for a-smooth muscle actin
and desmin, and negative for the makers of gastroin-
testinal stromal tumor (GIST), including CD117, CD34
and DOGL1 (discovered on GIST1). /nn situ hybridization
revealed negative status for EBV-encoded small RNA.
After left lateral lobectomy, the patient was not given
chemotherapy or radiotherapy. During a 2-year follow-
up, no sign of local recurrence or distant metastasis
was observed. In conclusion, we report a rare case of
primary hepatic leiomyoma in a male patient without
EBV infection. Hepatic resection was curative. This
case presents data to expand our knowledge concern-
ing the complex and heterogeneous nature of primary
liver leiomyoma, indicating that EBV infection is impor-
tant but neither necessary nor sufficient for the devel-
opment of primary liver leiomyoma.

© 2013 Baishideng. All rights reserved.
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Core tip: Primary hepatic leiomyoma is usually found in
adult women and is associated with Epstein-Barr virus
(EBV) infection. We report the 29" case worldwide in
a 48-year-old kidney allograft recipient without EBV
infection and extrahepatic tumor. He achieved clinical
cure by mass resection. The leiomyoma was positive
for a-smooth muscle actin and desmin, and negative
for gastrointestinal stromal tumor markers, including
CD117, CD34 and DOG1 (discovered on gastrointesti-
nal stromal tumor 1). The tumor was negative for EBV-
encoded small RNA. The data indicate that EBV infec-
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tion is important but neither necessary nor sufficient
for development of primary liver leiomyoma.
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INTRODUCTION

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

CASE REPORT

We report a 48-year-old man who complained of pain
in the upper quadrant of the abdomen for 1 year and
was admitted 2 years ago. He had received a renal graft
9 years before with the immunosuppressive regimens of
cyclosporine A, mycophenolate mofetil and prednisone.
Due to the calcineurin inhibitor nephrotoxicity found by
fine-needle aspiration biopsy 3 years ago, cyclosporine

was changed to tacrolimus. Two years ago, mycopheno-
late mofetil was replaced by azathioprine due to persis-
tent diarrhea. On the day of admission, he was receiving
tacrolimus (4.1 ng/dL), azathioprine (50 mg/d), and
prednisone (5 mg/d). Routine blood analysis showed a
white blood cell count of 7.2 x 10”/L and lymphocyte
count of 2.4 x 10’ /L. His liver function was normal and
graded as A (score: 6) by Child-Turcotte-Pugh classifica-
tion. There was no evidence of hepatitis B or hepatitis C
virus infection. Human immunodeficiency virus (HIV)
testing was negative. Serological testing for EBV was also
negative. a-fetoprotein was 5.27 ng/mL (range: 1.09-8.04
ng/ml), and carcinoembryonic antigen was 2.55 ng/mL
(normal range: 0-5 ng/mL). Ultrasonography revealed
a mass in the left region of the liver, and an abdominal
computed tomography (CT) scan showed a tumor of 3.7
cm X 4.9 cm in segment [l of the hepatic lobe (Figure
1). No tumor was found by esophagogastroduodenscopy
and colonoscopy.

After diagnosis with a liver tumor, the patient under-
went exploratory laparotomy. A solitary tumor was found
in segment [II of the liver (Figure 2A). No tumors were
present at extrahepatic sites; particularly in the pelvis.
Left lateral hepatectomy was performed. The patient
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Figure 1 Abdominal computed tomography scan shows a mass in seg-
ment III of the liver. A: Hepatic equilibrium phase; B: Portal venous phase; C:
Hepatic arterial phase. The arrows indicate the tumor in the liver.

recovered with an uneventful postoperative course and
abdominal pain disappeared.

Histopathological examination of the resected speci-
men showed that the tumor consisted of spindle cells
with scarce mitotic figures. The cells had elongated nuclei
and eosinophilic cytoplasm forming a fabric-like struc-
ture, and neither giant cells nor anaplasia were present
(Figure 2B). Immunohistochemical staining showed that
the cells were positive for a-smooth muscle actin and
desmin (Figure 2C and D), and negative for the gastroin-
testinal stromal tumor (GIST) markers, including CD117,
CD34 and DOG1 (discovered on GIST1). Ir situ hybrid-
ization revealed that the nuclei of the tumor cells were
negative for EBV-encoded small RNA (EBER) (Figure 3).

Diagnosis of primary hepatic lelomyoma was then
made. As a benign tumor, neither chemotherapy nor
radiotherapy was administered to the patient. During a
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Table 1 Summary of the published cases of primary liver leiomyoma

Author Age/sex EBYV infection Symptoms Location/size (cm) Immunosuppression Treatment
Demel" 42/F Unknown RUQ pain RL/12 NS Laparotomy
Rios-Dalenz et al 87/F Unknown RUQ pain/bleeding LL/- NS Autopsy

Ishak et al 64/M Unknown Abdominal mass RL/- NS Laparotomy
Hawkins et al” 66/M Unknown Abdominal mass LH/13 NS Left hepatectomy
Rummeny et al 46/F Unknown RUQ pain NS NS NS

Hollands e al'” 17/M Unknown Abdominal pain LH/9 NS Left hepatectomy
Herzberg et al 30/F Unknown RUQ fullness RL/19 NS Partial right hepatectomy
Doyle et al™ 15/F Positive Incidental LL/3 Yes LL segmentectomy
Reinertson et al 32/F Unknown RUQ pain LH/10 NS Left hepatectomy
Hailer et al 9/M Unknown Incidental LH/5.6 Yes Partial hepatectomy
Davidoff et al™ 5/M Positive Incidental RR/15 Yes Right trisegmentectomy
Yoon et al 41/F Unknown RUQ discomfort RL/19 No Right hepatectomy
Yanase et al 59/F Unknown Liver dysfunction RL/13 NS Right hepatectomy
Mesenas et al 59/M Unknown NS RL/3.6 NS Segmentectomy (S5)
Belli et al”) 67/F Unknown Abdominal mass RL/30 NO Right extended resection
Sclabas et al™ 30/F Positive Epigastric pain LL/44,0.6 Yes LL sectionectomy
Cheuk et al™ 37/M Positive Abdominal discomfort LH/3.5,1 Yes Conservative management
Kanazawa et al 31/M Unknown None LL/3.5 No LL sectionectomy
Beuzen et al 36/F Unknown RUQ pain LL/5 No LL sectionectomy
Imasato et al” 61/F Unknown None S1/4.5 No Right hepatectomy
Urizono et al 71/M Unknown NS S1/3 No Partial hepatectomy
Marin et al 64/F Unknown None RL No Right hepatectomy
Sousa et al 61/F Unknown Dyspepsia LL/9.5 No Left hepatectomy
Kalil et al 44/F Unknown Abdominal mass RL/7 No Atypical resection
Santos et al 28/F Unknown Incidental RL (S6)/5.5 No Segmentectomy
Raber et al 46/F Unknown Incidental RL/2.8 Yes Conservative management
Perini et al® 45/M Positive Epigastric pain LL/4.3 Yes LL sectionectomy
Perini et al® 45/F Unknown RUQ pain RL (S6)/16.5 No Segmentectomy

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

Figure 2 Pathological characteristics of the primary liver leiomyoma. A: Tumor (arrow) located in segment III of the liver; B: Tumor (arrow) and normal liver tis-
sue, hematoxylin and eosin staining, x 200; C: a-smooth muscle actin staining (arrow) of tumor tissues, immunohistochemical staining, x 200; D: Desmin staining
(arrow) of tumor tissues, immunohistochemical staining, x 200.
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Figure 3 Tumor cells stained negative by in situ hybridization with Epstein-Barr virus-encoded small RNA. A: Positive control staining x 200, x 1000; B: Tumor

cell staining x 200, x 1000. Arrows indicate positive staining of the nuclei.

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

DISCUSSION

Primary hepatic leiomyoma occurs rarely. The first case
was described by Demel" in a 42-year-old woman. To
date, only 28 cases have been reported wortldwide (Table
1). Secondary to benign smooth muscle proliferation, pri-
mary hepatic leiomyoma is usually found in adult women,
and is associated with EBV infection. Due to its low
prevalence, diagnosis, treatment and biological behavior
remain elusive and require further investigation.

Leiomyoma is relatively common and tends to origi-
nate from the muscularis of the gut or the media of the
blood vessels, and usually develops in the urogenital and
gastrointestinal tracts. Primary hepatic lelomyoma is rare
and has its own particular clinical and biological features.

To diagnose primary hepatic lelomyoma, Hawkins
et al” has proposed the following criteria: (1) the tumor
is composed of leiomyocytes; and (2) the presence of
a leiomyomatous tumor at other sites can be excluded.
Moreover, this liver tumor must be distinguished from
GIST®. In the present case, we excluded the presence
of hepatocellular carcinoma, and laboratory tests and his-
topathological examination were the first step in this pro-
cess. Then, the diagnosis of leiomyoma was established
on the basis of its pathological features. GIST makers
(CD117, CD34 and DOGT1) were also negative. Combin-
ing the findings of ultrasonography, abdominal CT scan,
esophagogastroduodenscopy, colonoscopy and explot-
atory laparotomy, the final diagnosis of primary hepatic
leiomyoma was made.

Although no standard therapy is available at present,
consistent with the existing reports (Table 1), the tumor
was successfully excised and neither chemotherapy nor
radiotherapy was applied. Our experience supports that
hepatic resection is both diagnostic and curative for pri-
mary hepatic leiomyoma.

Some unique characteristics should be noted in this
case. First, the patient was male, and primary hepatic
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leiomyoma is more likely to be found in adult women
(18 out of the total 28 cases were female) (Table 1). The
relevance of sex may partly be due to the activity of the
smooth muscle cells in female urogenital tissue in tumori-
genesis and progenesis. The cellular origin of primary
hepatic leilomyoma remains unclear and may arise from
vessels or the biliary tree””. In this report, the patient
had negative findings in the pelvis and for detection of
GIST markers. More observations are required to ex-
plote the cellular source of primary hepatic leiomyoma.
Second, this case was an adult patient. To date, a total of
four pediatric cases (< 18 years) have been identified with
primary hepatic leiomyoma (Table 1). Whether or not the
developmental mechanisms are different between chil-
dren and adults requires further investigation. Third, it
could be deduced that EBV infection plays a critical role
in development of primary hepatic leiomyoma™". Based
on the reported literature, five patients were examined
for EBV infection and all of them were positive! . The
relationship between development of primary hepatic
and EBV infection and immunocompromised status is
also interesting, Seven out of the 28 patients (25%) were
immunocompromised (6 transplanted and 1 HIV infec-
tion), and five of the seven cases (71.4%) were EBV-
positive (4 transplanted and 1 HIV infection). However,
in the present case, EBER 7 situ hybridization, which is
the gold standard for detection and localization of latent
EBV in tissues, showed that the patient did not have
EBYV infection, which was different from the status of
other patients currently being studied.

Our data indicate that EBV infection is important
but neither necessary nor sufficient for the development
of primary liver leiomyoma. This observation highlights
the complex and heterogeneous nature of the disease
and raises the question whether EBV is a passenger
rather than a causative agent for this tumor. Due to the
rare occurrence of the tumor, an international primary
hepatic leilomyoma sample bank, which needs worldwide
cooperation of the involved institutions, will contribute
to untangling the complex pathogenesis using omics- and
system-based methodologies, and therefore to clarify the
underlying mechanism behind this interesting tumor.
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In conclusion, this report of the 29" case of primary

hepatic leiomyoma with its unique features related to di-

agnosis, treatment and developmental biology contributes

to our knowledge of the tumor.
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