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Abstract

Background: Malignant mesothelioma commonly arises from the pleura, but can also arise from the peritoneum,
pericardium, and tunica vaginalis testis. However, malignant mesothelioma of the liver is extremely rare and coexistence
with malignant mesothelioma of the greater omentum has not been described in the literature. In this case report, we
present a case of multiple malignant mesothelioma of the liver and greater omentum.

Case presentation: A 36-year-old woman was admitted to our hospital for the evaluation of an elastic hard mass in the
right upper abdomen. Abdominal contrast computed tomography showed a cystic mass measuring 13 × 14 × 11 cm in
the right liver lobe with enhanced mural nodule. Abnormal accumulation was identified in the liver and lower abdominal
area on 18F-fluorodeoxyglucose positron emission tomography. The patient underwent hepatectomy of the posterior
segment and partial resection of the omentum. The final pathological diagnosis was low-grade multiple malignant
epithelioid mesothelioma based on characteristic immunohistochemical findings. As of 6 months postoperatively, the
patient has shown no disease recurrence.

Conclusions: We present the first case of a 36-year-old woman with multiple malignant mesothelioma of the liver and
greater omentum.
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Background
Malignant mesothelioma commonly arises from the
mesothelial surfaces of the pleural cavities and is usually
associated with inhalation of asbestos fibers [1]. In
contrast, peritoneal malignant mesothelioma is a rare
disease, and malignant mesothelioma arising in the liver
is extremely rare [2–12]. Moreover, malignant meso-
thelioma of the greater omentum is also extremely rare
[13, 14]. We present herein the case of a 36-year-old
woman with multiple malignant mesothelioma of the
liver and greater omentum.

Case presentation
A 36-year-old woman with a 2-month history of abdom-
inal and back pain was referred and admitted to our
hospital for treatment. The patient had no history of dis-
ease. On physical examination, a hard, elastic, poorly
flexible mass was palpable in the right upper abdomen.
No signs of obstructive jaundice or abdominal tender-
ness were identified. Laboratory analysis revealed anemia
(hemoglobin = 10.6 g/dL), thrombocytosis (43.9 × 104/
μL), and elevation of C-reactive protein (2.71 mg/dl).
The remaining laboratory examinations were within nor-
mal ranges, including tumor markers α-fetoprotein
(AFP), carcinoembryonic antigen (CEA), and cancer
antigen (CA)19-9. Abdominal ultrasonography revealed
an extensive space-occupying lesion in the right lobe of
the liver, 15 cm in diameter, showing a heterogeneous
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internal component including hemorrhage and hyper-
vascular mural nodule (Fig. 1a, b). Contrast-enhanced
computed tomography (CT) of the abdomen showed a
cystic mass measuring 13 × 14 × 11 cm in the right lobe
of the liver with enhanced mural nodule (Fig. 1c).
Magnetic resonance imaging (MRI) of the abdomen
showed hyperintense components on T2-weighted im-
aging, compatible with the hemorrhagic area (Fig. 1d).
Abnormal accumulation was seen on 18F-fluorodeoxy-
glucose positron emission tomography (FDG-PET) of
the liver and lower abdomen (Fig. 2). We then planned
excision of the tumor and performed hepatectomy of the
posterior segment and partial resection of the omentum,
which had been detected on FDG-PET. Gross examin-
ation of the hepatic tumor showed a massive cystic
tumor measuring 18 × 15 cm containing hemorrhagic
fluid, and mucinous, hemorrhagic brownish or yellowish
multinodular tumors were observed in the extra cystic
wall area (Fig. 3a, b). The omental tumors were two
slightly brownish, nodular tumors measuring 2.1 × 1.3
and 0.3 × 0.3 cm (Fig. 3c). Microscopically, both hepatic
and omental tumors comprised tubular, cystic, or spindle
structures of epithelioid cells with clear or eosinophilic
cytoplasm (Fig. 4a, b). Immunohistochemically, tumor
cells were positive for AE1/AE3, EMA, CK19, CK7,
CD10, and calretinin (Fig. 4c), partly or weakly positive
for CK5/6, D2-40, vimentin, and WT-1, and negative for

HepPer1, chromogranin A, synaptophysin, CEA, inhibin
α, MUC1, melan A, HMB45, CA19-9, ER, PgR, CD34,
bcl-2, and β-catenin (Fig. 4d, e). Ki-67 index was 5–6%
(Fig. 4f ). The final pathological diagnosis was multiple
low-grade malignant epithelioid mesothelioma. As of the
time of writing, 6 months postoperatively, the patient
has shown no disease recurrence.

Discussion
Malignant mesothelioma commonly arises from the
pleura, but can also arise from the peritoneum, pericar-
dium, and tunica vaginalis testis [2]. However, malignant
mesothelioma of the liver is extremely rare and coexist-
ence with malignant mesothelioma of the greater
omentum has not been addressed in the literature.
Mesothelioma of the liver may arise from Glisson’s cap-
sule, the hepatic falciform ligament or fibrous connective
tissue, and then expand to the liver parenchyma [3]. To
search the literatures, we used key words of intrahepatic,
malignant, and mesothelioma and found 12 case reports
which have described primary intrahepatic malignant
mesothelioma [2–12] (Table 1). In detail, these cases in-
volved six men and six women, with a mean age of
58.4 years (range, 41–68 years). Our case represents the
youngest female case among these reported cases.
Although conventional mesothelioma is frequently asso-
ciated with asbestos exposure, only 1 case had a clear
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Fig. 1 Findings from abdominal ultrasonography, CT, and MRI. a Abdominal ultrasonography shows an extensive space-occupying lesion in the
right lobe of the liver, 15 cm in diameter. b Left photo shows a mural nodule, and right photo shows a heterogeneous internal component including hemorrhage
and hypervascularity (black arrow). c Abdominal contrast-enhanced computed tomography shows a cystic mass measuring 13× 14×11 cm in the right lobe of
the liver with an enhanced mural nodule (white arrow). d Abdominal magnetic resonance imaging (MRI) shows a hyperintense component on T2-weighted
imaging compatible with the hemorrhagic area
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history of asbestos exposure. Among the remaining 10
cases, 8 cases had no history of asbestos exposure and 3
were not evaluated. One case had a history of viral hepa-
titis, and 9 cases did not. Mean tumor size was 12.2 cm
(range, 3.2–24 cm), and our case showed the third
largest mass. Gross finding of the tumor was a cystic
mass which is not common, and there was no report of
case with cystic tumor ever. This tumor contained
hemorrhagic fluid; therefore, we thought that the tumor
might have bled and formed cystic mass. In 10 cases, the
tumor arose in the right lobe, as in our case, and only
one tumor arose in the left lobe. Surgery was performed
in 10 cases, and only 1 case received best supportive
care, due to systemic lymph node swelling and rupture
of the tumor [2]. Pathologically, malignant mesothelioma

is classifiable into three subtypes: epithelioid, sarcoma-
toid, and biphasic. The epithelioid type is the most com-
mon type, and tubulopapillary or solid variations can be
seen in the tumor [3]. The tumor in our case was also
diagnosed as epithelioid type, but showed atypical find-
ings such as solid and tubular, cystic, or spindle compo-
nents in the tumor, clearly partitioned from normal liver
tissue by a fibrous capsule. The tumor showed partial
hyalinization, but no necrosis. Typical immunohisto-
chemical features are positive results for calretinin,
vimentin, cytokeratin, WT-1, and D2-40 and negative re-
sults for CD34, CEA, AFP, and Ber-EP4, as seen in our
case [3]. In terms of tumor proliferative activity, Ki-67
index in the typical malignant mesothelioma is 15–20%
[11], but was 5–6% in our case. The tumor was therefore

a b c

Fig. 3 Gross findings of specimens. a The hepatic tumor represents a massive cystic tumor containing hemorrhagic fluid and measuring 18 × 15 cm.
b The cut surfaces of the tumor show a mucinous or hemorrhagic, brownish or yellowish multinodular tumor in the extracystic wall area (white arrow).
c The cut surfaces of the omental tumors indicate multiple solid, brownish, nodular tumors measuring 2.1 × 1.3 and 0.3 × 0.3 cm (white arrows)
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Fig. 2 Findings of FDG-PET. a The fusion image of FDG-PET shows abnormal accumulation in the liver and lower abdomen (black arrows). b Cross-section
of the upper abdomen indicates abnormal accumulation in the mural nodule in the liver (white arrow). c Cross-section of the lower abdomen indicates
abnormal accumulation of the omental tumor (white arrow)
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diagnosed as a low-grade malignant tumor, and metasta-
sis was considered unlikely, although a primary malig-
nant omental mesothelioma is also a rare disease. We
found only 2 case reports of malignant mesothelioma of
the omentum researching with key words of greater
omentum, malignant, and mesothelioma [13, 14]. It was
difficult to distinguish multiple tumor from metastatic
omental tumor in our case. Multiple malignant mesothe-
liomas and metastasis of low-grade malignant mesotheli-
oma are both unlikely. The omental tumor cells were
positive for AE1/AE3, CK19, CK7, EMA, C D10, and

calretinin, partly for CK5/6, D2-40, and vimentin, and
negative for HepPer1, chromogranin A, synaptophysin,
CEA, inhibin, MUC1, melan A, HMB45, CA19-9, ER,
PgR, CD34, bcl-2, and β-catenin that was same findings
with hepatic tumor. However, both tumors have fibrous
capsule without invasion of tumor cells. Moreover, both
tumors had lower proliferated activity and considered to
be low-grade malignant tumor. Basing on these patho-
logical findings, we should diagnose the tumors as mul-
tiple mesotheliomas, although we are not able to deny a
possibility of dissemination. Concerning about the
outcome, lymph node relapse has only been reported
in 2 cases, and they were alive at 2 or 36 months
after relapse without hematogenous metastatic disease
[6, 9]. Our patient remains alive as of 6 months after
surgery without relapse.

Conclusions
We presented the case of a 36-year-old woman with
multiple malignant mesothelioma of the liver and greater
omentum with review of the literatures.
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Fig. 4 Histological findings of tumors. a Histological specimen of liver tumor (hematoxylin and eosin (HE), ×200) shows epithelioid-type mesothelioma cells
with tubular components. b Mesothelioma cells with cystic components (HE, ×200). c Immunohistochemical staining for calretinin shows positive tumor
cells (×200). d Immunohistochemical staining for CEA shows negative tumor cells (×200). e Immunohistochemical staining for HepPer1 shows negative
tumor cells (×200). f Immunohistochemical staining for Ki-67, a marker of tumor proliferation, shows positive tumor cells (brown nuclei indicated with black
arrows). Ki-67 index is 5–6%

Table 1 Summary of hepatic mesothelioma

Categories Data (n = 12)

Mean age (range) 58.4 years (41–68 years)

Male/female 6/6

Asbestos exposure

(+/−/NE) 1/8/3

Viral hepatitis

(+/−/NE) 1 (C type)/9/2

Mean tumor size (range) 12.2 cm (3.2–24 cm)

Location

(Right/left/NE) 10/1/1

Treatment

(Surgery/BSC/NE) 10/1/1

Pathological type

(Epithelioid/sarcomatoid/biphasic) 9/0/3

Relapse

(+/−/NE) 2 (Lymph node)/5/5

NE not evaluated; BSC best supportive care
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