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INTRODUCTION 

In 2002, the WHO defined PEComas as “mesenchymal tumors 

composed of histologically and immunohistochemically distinctive 

perivascular epithelioid cells”.1 In 2013, the World Health Organi-

zation (WHO) defined neoplasms with perivascular epithelioid cell 

differentiation (PEComas) as mesenchymal tumors composed of 

distinctive cells that show a focal association with blood vessel 

walls and usually express melanocytic and smooth-muscle mark-

ers.2 Bonetti et al were the first group to propose the concept of a 

PEComa family,3 which include angiomyolipoma (AML), clear cell 

sugar tumor of lung (CCST), lymphangioleiomyomatosis (LAM), 

and a group of histologically and immunophenotypically similar 

tumors which includes primary extrapulmonary sugar tumor, clear 

cell myomelanocytic tumor, abdominopelvic sarcoma of perivas-

cular epithelioid cells, PEComa arising at a variety of soft tissue 

and visceral sites. PEComas show a wide anatomical distribution, 

but most arise in the retroperitoneum, abdominopelvic region, 

uterus, and gastrointestinal tract.4,5

Hepatic PEComas are very rare.6,7 A gold standard for identifica-

tion using diagnostic imaging studies is lacking and instead, the 

diagnosis of hepatic PEComa is obviously made on the basis of 

positive immunohistochemical staining for HMB45 and Melan A. 

Herein, we presented a case of partial hepatectomy specimen of 

primary hepatic PEComa occurring in 56-year-old women and ac-

complished a review of literature.
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CASE REPORT

A 56-year-old woman presented with asymptomatic hepatic 

mass that unexpectedly detected during the follow-up monitoring 

and treatment of chronic renal failure and chronic hepatitis C. 

Hepatitis C virus (HCV) antibody was positive in serum but hepa-

titis B virus surface antigen and autoantibodies against anti-nu-

clear antigen and anti-double strand DNA were not found. Quan-

titative analysis for HCV RNA was 836,000 IU/mL and HCV RNA 

genotype was 1b in serum. Protein induced by vitamin K absence 

or antagonist-II (PIVKA-II) level was 15 mAU/mL in preoperative 

analysis. Ten years ago, since she had suffered from acute pyelo-

nephritis and multifocal renal abscess, renal function was gradu-

ally declined and proceeded to chronic renal failure and under-

went hemodialysis and continuous ambulatory peritoneal dialysis. 

No evidence of tuberous sclerosis was found.

Ultrasonography (US) revealed a slightly heterogeneous hy-

poechoic nodule in segment 5 of the liver (S5) but this was not 

seen in the US examination taken at 3 years ago (Fig. 1A). Ab-

dominal computed tomography (CT) with 3 phase enhanced was 

performed. Pre-contrast CT scan (Fig. 1B) shows a low-density 

mass of S5 of the liver with well-defined border. Contrast-en-

hanced CT scans show the lesion is heterogeneously and signifi-

cantly enhanced on arterial phase (Fig. 1C), slightly hypodense on 

portal venous phase (Fig. 1D) and enhancing rim on delayed 

phase (Fig. 1E), suggestive of hepatocellular carcinoma in the 

background of diffuse liver disease. Ultimately, she underwent 

partial hepatectomy. On gross examination, the resected speci-

men of the liver was 4.5x4.5x3.0 cm in dimensions and 29.3 gm 

in weight and a prominent bulging portion was centered on the 

specimen showing diffuse nodularity. On section, the mass was 

measured 3.2x3.0 cm and a relatively well-demarcated but not 

encapsulated and showed brown to gray color and expansile 

growth pattern (Fig. 1F). Hemorrhage or necrosis was not identi-

fied grossly.

On histopathologic findings, the tumor was well-circumscribed 

Figure 1. Ultrasonography reveals a slightly heterogeneous hypoechoic nodule in segment 5 of the liver (S5) (A). Pre-contrast CT scan (B) shows a 
low-density mass of S5 of the liver with well-defined border. Contrast-enhanced CT scans show the lesion is heterogeneously and significantly en-
hanced on arterial phase (C), slightly hypodense on portal venous phase (D) and enhancing rim on delayed phase (E), suggestive of hepatocellular car-
cinoma in the background of diffuse liver disease. On section, the mass measures 3.2×3.0 cm and a relatively well-demarcated but not encapsulated 
and shows brown to gray color and expansile growth pattern (F).
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Figure 2. The tumor was well-circumscribed along the edge of the tumor but focal foci of infiltrative growth into the surrounding non-tumorous liver 
parenchyme were seen in the immunostaining of HMB45 (×40) (A). The tumor mainly composed of epithelioid cells and arranged in trabecular 
growth pattern (×100) (B). The epithelioid tumor cells had abundant granular eosinophilic cytoplasm, distinct cell border, eccentrically located round 
nuclei with small nucleoli, and foci of mild to moderate nuclear atypism (×200) (C). Extramedullary hematopoiesis was recognized in the sinusoidal 
spaces between the tumor cells (×200) (D). The surrounding non-tumorous liver parenchyme showed chronic hepatitis with early cirrhotic change 
(Masson trichrome stain, E) and foci of lymphoid aggregate in some portal tracts (×100) (F).
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along the edge of the tumor but focal foci of infiltrative growth 

into the surrounding non-tumorous liver parenchyme were seen in 

the immunostaining of HMB45 (Fig. 2A). The tumor mainly com-

posed of epithelioid cells and arranged in trabecular growth pat-

tern (Fig. 2B). The epithelioid tumor cells had abundant granular 

eosinophilic cytoplasm, distinct cell border, eccentrically located 

round nuclei with small nucleoli, and foci of mild to moderate nu-

clear atypism (Fig. 2C). Mitotic figure or necrosis was absent. The 

nests or trabecular were surrounded by thin-walled capillary ves-

sels. Adipose tissue and thick-walled blood vessels were minimally 

identified. Somewhat amount of extramedullary hematopoiesis 

was recognized in the sinusoidal spaces between the tumor cells 

(Fig. 2D). The surrounding non-tumorous liver parenchyme 

showed chronic hepatitis with early cirrhotic change (Fig. 2E) and 

foci of lymphoid aggregate in some portal tracts (Fig. 2F). The tu-

mor cells are strongly and diffusely immunoreactive for HMB45 

(1:40, Dako, CA, USA) (Fig. 3A), Melan A (1:50, Dako) (Fig. 3B), 

and vimentin (1:50, Novocastra, Newcastle, UK) (Fig. 3C) and fo-

cally immunoreactive for α-smooth muscle actin (SMA, 1:100, 

Novocastra) (Fig. 3D) but negative for hepatocyte specific antigen 

(HSA, 1:40, Novocastra), α-fetoprotein (α-FP, 1:50, Novocastra), 

carcinoembryonic antigen (CEA, 1:40, Novocastra), pan-cytokera-

tin (pan-CK, 1:200, Novocastra), CD10 (1:50, Novocastra), D2-40 

(pre-dilution, Dako), S100 (1:200, Novocastra), synaptophysin 

(1:100, Novocastra), chromogranin (1:50, Novocastra), desmin (1:50, 

Dako), and c-kit (1:600, Dako). Ki-67 labeling index was 3%.

After hepatectomy, she received the abdominal operation twice 

due to acute appendicitis and intra-abdominal abscess but the ev-

idence of recurrence or metastasis was not found during the fol-

low-up period of eight months.

Figure 3. The tumor cells are strongly and diffusely immunoreactive for HMB45 (A), Melan A (B), and vimentin (C) and focally immunoreactive for 
α-smooth muscle actin (SMA) (D). (A-D ×200).
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DISCUSSION

PEComas other than angiomyolipoma (AML) and lymphangi-

oleiomyomatosis (LAM) are rare and markedly more frequent in 

females than males (female-to-male ratio, 6:1), with a wide age 

range and a peak in young to middle-aged adults. Most PEComas 

other than AML and LAM are sporadic and a small fraction of 

PEComas are closely related with the genetic changes of tuberous 

sclerosis complex (TSC) and deletion of 16p, the locus of the TSC2 

gene, which suggests the oncogenesis of PEComas as a TSC2-as-

sociated neoplasm.8 PEComas show a wide anatomical distribu-

tion, but most arise in the retroperitoneum, abdominopelvic re-

gion, uterus, and gastrointestinal tract.4,5 Hepatic PEComas are 

very rare. Maebayashi et al. identified 33 cases with primary he-

patic PEComas from 25 articles and 40 cases with epithelioid 

AML from 17 articles.6 It occurs principally in adults, with a wide 

age range (10-86 years) and female predominance (female-to-

male ratio, 2:1 to 5:1). Most patients are asymptomatic or have 

nonspecific gastrointestinal symptoms, and the tumors are found 

incidentally. Large lesions cause epigastric pain and rarely, rupture 

with hemoperitoneum occurs in large subcapsular tumors. Our 

present case was 56-year-old woman and she was not associated 

with tuberous sclerosis and presented with asymptomatic hepatic 

mass that unexpectedly detected during the follow-up monitoring 

and treatment of chronic renal failure and chronic hepatitis C, 

which are considered to be unrelated to PEComas. 

The enhanced and drainage imaging patterns of hepatic PECo-

mas are similar to those of hepatocellular carcinoma (HCC). Mae-

bayashi et al suggested that PEComas should still be considered 

when blotchy vascular pattern within the tumor are present and 

no signs of hemorrhage within the tumor and no abnormalities 

are found in the background parenchyma and the results of hepa-

titis virus markers are negative.6 Our present case was chronic 

hepatitis C and showed diffuse early cirrhotic change in the back-

ground liver parenchyma. Furthermore, the enhanced and drain-

age imaging patterns were nearly identical those of HCC pattern 

in the retrospective examination of our CT scans. The histopatho-

logic differential diagnoses of PEComa are quite extensive and in-

fluenced by the sites of the tumor origin and morphologic pre-

dominance (spindled versus epithelioid). Our present case was 

consistent with monomorphic variants of PEComas, composed al-

most exclusively of epithelioid cells and with less well pronounced 

blood vessels and fat cells. In the liver, most of the PEComas may 

be of this type.9 The epithelioid morphology of the tumor cells and 

the trabecular pattern may misjudge to the erroneous diagnosis of 

HCC. The observation of large clear cells or large cells with eosin-

ophilic condensation around the nucleus alerts the pathologists to 

the possibility of a PEComa. For confirmation, immunohistochemi-

cal stains for HMB45 or Melan A should be performed. In our 

case, the tumor cells were diffusely and strongly immunoreactive 

for HMB45 and Melan A but not for HSA. Other differential diag-

noses include epithelioid hemangioendothelioma (EHE), paragan-

glioma, and metastatic chromophobe renal cell carcinoma and 

adrenocortical carcinoma. The neoplastic cells of EHE exhibit epi-

thelioid, dendritic, or intermediate features and show the charac-

teristic vacuolated signet ring-cell-like features representing intra-

cytoplasmic lumina sometimes containing erythrocytes and are 

immunoreactive for factor VIII-associated antigen, CD31, and 

CD34. Primary nonfunctioning paraganglioma confined to the liv-

er have been rarely reported and the tumor cells are immunoreac-

tive for chromogranin, neuron-specific enolase, and synaptophysin 

and the surrounding sustentacular cells are immunoreactive for 

S100 protein.10 Metastatic carcinoma from kidney or adrenal 

glands could be excluded from the absence of the tumor in the 

primary sites. Like our case, there are often foci of extramedullary 

hematopoiesis in the hepatic PEComa.

At present, a normal counterpart or origin of perivascular epi-

thelioid cells (PEC) is not fully known, but some hypotheses have 

been suggested. One is that PEC are originated from multipotent 

stem cells of the neural crest that can manifest dual phenotypes 

of smooth muscle and melanocytic differentiation; a second is 

that PEC have a myoblastic origin with a subsequent gaining of 

micromorphological changes that produces the phenotypes of 

melanocytic markers; a third is that PEC are originated from the 

pericytes.11 Immunohistochemically, PEC manifest of the expres-

sion of myogenic and melanocytic markers, such as HMB45, 

HMSA-1, Melan A, microophtalmia transcription factor (Mitf), ac-

tin and, less commonly desmin.9,12

Most authors consent that criteria for malignancy and the bio-

logic behavior of PEComas have not been sufficiently established. 

This may be partly attributable to the paucity of reported cases 

and partly to histologic tumor cell heterogeneity, various nomen-

clature, and organ-specificity of the origin sites. The criteria for 

malignancy in PEComas of soft tissue and gynecologic origin are 

determined by mitotic activity, necrosis, marked nuclear atypia, 

and pleomorphism.5 Folpe et al proposed a provisional categori-

zation of PEComas into benign, uncertain malignant potential 

(UMP), and malignant neoplasm.5 The worrisome features (less 

than 5 cm in size, noninfiltrative, low to moderate nuclear grade 

and cellularity, mitotic activity less than 1/50 high power fields 
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(HPF), no coagulative necrosis or vascular invasion) are not identi-

fied in resected specimens and categorize into benign. Tumors of 

UMP had either nuclear pleomorphism/multinucleated giant cells 

only or tumor size greater than 5 cm. Tumors with two or more 

worrisome features categorize into malignant. Recently, they re-

classified that PEComas with none of the above worrisome fea-

tures are benign, while PEComas with one of these features are of 

UMP, and PEComas with more than one features are clearly ma-

lignant.13 Although the majority of reported PEComas have be-

haved in a benign fashion, an important minority have demon-

strated malignant behavior with locally destructive recurrence and 

distant metastasis. In the literature review, four cases of malig-

nant PEComas or angiomyolipoma with local recurrence or metas-

tasis were reported in liver.14-17 But we think that several other 

cases can probably exhibit local recurrence or metastasis in long-

term follow up. Ahn et al pointed out that this might be attribut-

able to the fact that the follow-up durations of the reported cases 

were relatively short.7 Parfitt et al. reported a case of hepatic 

PEComa that lacked these worrisome features but later brought 

to unexpected clinical course of extensive metastasis during a 

long term follow-up.15 They suggested the stratification of these 

lesions into relative-risk categories may offer a more sensible ap-

proach, rather than attempting to use morphology to define a 

truly benign subset of PEComas. Our present case showed only 

one of the above worrisome features, that is, infiltrative growth 

and thus could be categorized into UMP. However, the area of in-

filtrative growth was focal and was not prominently seen in he-

matoxylin-eosin stain (HE stain) but detected in the immunostains 

of HMB45 and Melan A. Therefore, we think that thoughtful tis-

sue sampling, serial sections and the immunohistochemical stain-

ing with HMB45 or Melan A are inevitably necessary for the exact 

determination of biologic behavior in the individual cases and a 

long-term follow up will be needed in our present case.

In conclusion, we presented a case of primary hepatic PEComa 

with uncertain malignant potential in a 56-year-old woman and 

inspected the nature of PEC, the importance of thoughtful exami-

nation in the diagnosis of hepatic PEComa, and the necessity of a 

more sensible approach and broad investigation for the stratifica-

tion of the biologic behavior of PEComas.
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