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Abstract

Background: Perivascular Epithelioid Cell tumor (PEComa) is an un-
common tumor of mesenchymal origin which can arise at a variety of 
visceral and soft tissue sites, most frequently in the uterus whereas 
particularly uncommon in liver,only 8% of PEComa cases. Here, we 
present two pathologically proven cases of PEComa of the liver, retro-
spectively discuss the clinical, imaging, histological features and review 
the literature.

Case presentation: Case 1: A 54-year-old female patient with inter-
mittent epigastric discomfort for 2 years and aggravated for 5 days.The 
laboratory examinations were normal. Computed Tomography (CT) 
showed the lesions were located on the right lobe. The discomfort had 
resolved after surgery and PEComa was diagnosed after pathological 
examination of the surgical specimen. The patient has been followed-
up for 5 years without recurrence. Case 2: A 30-year-old woman was 
found to have a mass of liver incidentally during regular physical exami-
nation after breast cancer surgery. On contrast enhancement CT, a well 
demarcated mass was found. After operation, pathological diagnosis 
was established as malignant PEComa of the right liver. Neither prima-
ry recurrence nor metastasis was found during the 2-year follow-up.

Conclusion: The CT imaging manifestations of liver PEComa have 
certain characteristics. When the tumor density is not uniform or con-
tains fat, and thickening vascular shadow appears around the lesion, 
combined with clinical and laboratory examination, suggestive diagno-
sis can be made.
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Figure 2: Axial enhancement CT showed a round isodense mass in 
the VI segment of the right liver with clear margin. The mass was 
obviously uniformly enhanced in the arterial phase (A,D). In the 
portal venous (B) and delayed phase (C), the lesions returned to an 
isoattenuating stateand decreased enhancement. Reconstructed 
image (E) showed a thick feeding artery. Postoperative pathologi-
cal report described the liver structure as destroyed with unclear 
tumor tissue boundaries and no capsules. Tumor cells were spindle 
shaped with visible pathological mitoses and the nucleus was fu-
siform or polygonal with an increase in both cell number and vol-
ume. The ratio of nucleoplasm was also greater with more mega-
karyocytes and strange nuclei that were arranged in strips or were 
diffuse. Additionally, infiltrating growth, bleeding, and small lamel-
lar necrosis, tissue congestion, edema, and lymphocyte infiltration 
were visible ×100 (F,G).
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Figure 1: Axial computed tomography shows an enhancing tumor 
in the right lobe of the liver which one’s adipose tissue was abun-
dant. Patchy enhancement of solid components in arterial phase 
(A), and there are many small tortuous arteries around and inside 
the mass. In portal vein phase (B) and delayed phase (C), the mass 
washed out quickly ,and the density was significantly lower than 
that of the surrounding normal liver parenchyma. Reconstructed 
image (D) showed thick vascular shadow around the tumor and 
dense vascular network in the tumor. Photomicrograph of the tu-
mor, hematoxylin and eosin stain, compose of varying amounts of 
smooth muscle cells, adipose tissue, and blood vessels. Original 
magnification, ×100 (E,F).

Background

PEComa is a rare stromal tissue-derived tumor [1], which 
show perivascular epithelioid cell differentiation, and the inci-
dence is rising. The World Health Organization defines PEComa 
as a family of related mesenchymal neoplasms which share a 
distinctive cell type, the perivascular epithelioid cell or “PEC’ 
(which was morphologically described first in 1944 by Apitz and 
it was designated as an “abnormal myoblast” in renal angio-
myolipoma, but there is no known normal tissue counter part). 
In 1996, Zamboni [2], put forward the concept of PEComa for 
the first time, and four years later, the case report of PEComa 
of the liver was first reported by Yamasaki [3]. The “family” now 
includes angiomyolipoma, lymphangiomyomatosis, clear cell 
“sugar” tumor of the lung, and a group of rare, morphologically 
and immunophenotypic lesions that are simply termed PEComa 
[4]. This tumor always composed of nests and sheets of usually 
epithelioid but occasionally spindled cells with clear to granular 
eosinophilic cytoplasm and a focal connection with blood vessel 
walls. In a word, the origin and function of PEComas system still 
need to be further studied. More and more reports have dem-
onstrated different anatomical sites of these lesions, including 
vagina [5], kidneys, bladder, prostate, lungs, pancreas and liver 
[6]. Compared to other liver tumors, these lesions are uncom-
mon and difficult to identify. But due to the development of di-
agnostic procedures and there are characteristic immunohisto-
chemicall indicators to confirm the diagnosis, we now diagnose 
PEComa more often. Our cases add to the volume of primary 
hepatic PEComas, and contribute to increase awareness and 
understanding of this rare tumor. At the same time, the infor-
mation we provided is useful for summarizing the CT features of 
this kind of tumors. It should be included in differential diagno-
ses from common hypervascular neoplasms of liver.

Case presentations

Case 1: A 54-year old previously healthy female was referred 
to a gastroenterologist for unspecific pain in the lower abdomi-
nal region. The physical examination was normal and the levels 
of laboratory tests were within reference ranges. The patient 
had a nonsignificant past medical history, no history of recent 
illness and/or trauma and was not receiving any medication at 
the time of referral. An abdominal Computed Tomography (CT) 
scan revealed a circular, space-occupying lesion with a maxi-
mum diameter of 6.8×5.0 cm. The lesion was localized primarily 
in segment 5 of the right lobe that was hypodense on a nor-
mal scan with apparent early arterial phase enhancement and 
delayed-phase washout. No portal vein tumor thrombus and 
retroperitoneal enlarged lymph nodes were found, and there 
was no obvious invasion of the surrounding organs. Immuno-
histochemistry: ki67 (<5%), CD34 (vascular rich), Vimentin (1+), 
HMB (2+). Pathological diagnosis: perivascular epithelioid cell 
tumor (PEComa). The patient has been followed-up for 5 years 
without recurrence.

Case 2: A 30-year-old woman was found to have a mass of liv-
er incidentally during regular physical examination after breast 
cancer surgery. The patient did not show any symptom-related 
discomfort or history of hepatitis B or C, cirrhosis background, 
and alcohol abuse. The laboratory tests including blood routine, 
liver, and renal function, and tumor biomarkers including AFP, 
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Table 1: The authors, age, gender, location, size, enhanced CT imaging features, symptom, whether it contains fat, immunohistochemistry 
and preoperative diagnosis of 37 cases of hepatic perivascular epithelioid cell tumor.

 Authors Age M/F  Location  Size 
(cm)

Enhanced 
CT imaging 

features
Symptom Fat 

ingredients HMB-45 SAM Melan-A PD

Yi-xiang Li 
[our case] 54 F S5 6.8 Washout 

pattern
Intermittent epigastric 
discomfort Yes + + + AML

30 F S6 3.1 Washout 
pattern  Asymptomatic No + + + Metastatic 

carcinoma

Fang He [8] 30 F S6 3.5 UN  Asymptomatic No + + + Hemangioma

Abigail Attard [9] 69 M S6 4.5 Washout 
pattern

Non-specific abdominal 
discomfort No + + + HAML

Galera López 
[10] 29 F S2 1.3 UN  Asymptomatic No + − + Hepatic 

adenoma 

27 M S6 3 UN  Asymptomatic No + + + UN

Naotake 
Funamizu [11] 50 F S2 2 Washout 

pattern Abdominal discomfort No + − + HCC

Rok Dežman [12] 24 F S4 2.5 Persistent 
enhancement

 Unspecific pain in the 
lower Abdominal region No + − + FNH

Xu Han [13] 36 F S8 3.7 Washout 
pattern

 Abdominal distention, 
cramps, and low-grade 
fever

No + + + Metastasis

Yin Zhi Lan [14] 40 F S4 9.4 Persistent 
enhancement  Asymptomatic Yes + − − UN

S5 5 UN − − + − − UN

S6 2.5 UN − − + − + UN

Daren Liu [15] 25 F S7 1.8 Washout 
pattern An abdominal mass No + + + UN

Toshiya Mae-
bayashi [16] 58 M S3 4.5 Washout 

pattern Abdominal bloating No + + + Inflammatory

Hassania 
Ameurtesse [17] 63 F S4 8 UN

Atypical pain in the 
right upper Abdominal 
quadrant

No + + + UN

Dongmei Yu [18] 41 F S6 1.9 Washout 
pattern

Fever, nausea, and slight 
upper abdomen pain No + − + HCC

Wenying Chen 
[19] 44 F RL 2.9 Unenhance-

ment Abdominal discomfort Yes + + + Cyst

37 F LL 1.7 Washout 
pattern Emaciation Yes + + + HCC

43 M LL 5 Washout 
pattern  Asymptomatic No + + + HCH

57 F S1 5 Washout 
pattern  Asymptomatic No + + + HCC

Banerjee 
Abhirup [20] 72 F S8 10 UN Constant dull aching 

epigastric pain No + + + UN

Federico 
Selvaggi [21] 42 M between 

S5 and S8 7 UN
Dyspnea, temperature, 
Abdominal discomfort 
and weight loss.

No + + + UN

Jeremy R Parfitt 
[22] 60 F RL 14 UN Right upper quadrant 

pain and tenderness No + − + HCC

Carlos Eduardo 
Paiva [23] 51 F RL 0.8 UN Pain in the left 

hypochondrium No + − − UN

Da Tang [24] 32 F S5 6.5 Persistent 
enhancement

Intermittent right upper 
quadrant pain No + + − HCC

Bao-Bin Hao [25] 51 F S6 8 Washout 
pattern  Asymptomatic Yes + + + FNH

30 F S8 2.5 Washout 
pattern  Asymptomatic Yes + + + HCC

25 M S6 8 Washout 
pattern  Asymptomatic Yes + + + HCH

Zu-Sen Wang 
[26] 29 F S5 19 Persistent 

enhancement Liver cancer rupture Yes + + + HCA

Hadi 
Mohammad 

Khan [27]
61 M S7 4.5 Washout 

pattern  Asymptomatic No + − − UN
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Xiaogang Zhang 
[28] 63 F RL 3.5 Washout 

pattern  Asymptomatic No + + − HCC

Faseeh Khaja 
[29] 51 F RL UN Washout 

pattern  Asymptomatic No + − + UN

L-J Zhao [30] 58 M RL 6 Washout 
pattern Abdominal distention Yes + + − UN

AdriaNo Mas-
similiaNo Priola 

[31]
36 F LL UN Persistent 

enhancement

 Abdominal discomfort 
and progressive growth 
of an epigastric bulk

No + + + UN

Carlos Eduardo 
Paiva [32] 51 F LL 0.8 UN Pain in the left hypo-

chondrium No + − − Metastasis

Haitao Guan [33] 40 F S8 7.5 Washout 
pattern  Asymptomatic No + + − HCA

Hyun-Jin Son 
[34] 56 F S5 4.5 Washout 

pattern  Asymptomatic Yes + + + HCC

Sh Y Tay [35] 51 F Between 
S2 and S3 9 Washout 

pattern  Asymptomatic No + + − HCC

Tan To Cheung 
[36] 51 F RL 10 Washout 

pattern
Dull Abdominal pain in 
the right upper quadrant No + − + UN

CEA, and CA19–9 were found to be within the normal range. On 
contrast enhancement CT, a well demarcated mass, sized 2.4 
cm × 3.1 cm, was found with significant and uniform enhance-
ment in the Arterial phase. There was no evidence of fatty den-
sity, calcification and necrosis in the mass. Liver metastasis of 
breast cancer was considered before operation. Immunohisto-
chemistry: CD31 (vascular+), CD34 (vascular +), SMA (partial+), 
Smur100 (adipocyte +), ki67 (>5%), Vimentin (1+), HMB (1+), 
CD117 (focus+), Melan-A (1+). After operation, pathological di-
agnosis was established as malignant PEComa of the right liver. 
Neither primary recurrence nor metastasis was found during 
the 2-year follow-up.

Discussion and conclusions

PEComas are rare mesenchymal tumors with unpredictable 
behavior, the etiology remains uncertain. They are character-
ized by epithelioid cells, which stain with melanocytic markers, 
associated with spindle cells reactive for smooth muscle mark-
ers, nearly all PEComas show immunoreactivity for both mela-
nocytic (HMB-45 and/or melan-A) and smooth muscle (actin 
and/or desmin) markers [7], which is the key point of the final 
diagnosis. More specifically, these cells are immune to melano-
cytic markers, have an epithelioid appearance and a transparent 
eosinophilic cytoplasm, and show a perivascular distribution. 
This heterogeneity makes it difficult to diagnose by imaging, 
biopsy and other techniques before operation. Because of low 
morbidity, there is a lack of comprehensive understanding of 
this hepatic lesion.

We summarize literature published in English after research-
ing PubMed online database and inclusion terms are “hepatic” 
and “PEComa.” Thirty-seven cases (39 lesions) were found with 
primary hepatic PEComas, including our present patient, from 
30 articles (Table 1).

The patients’ median age is 44 years (range 24-72 years). 
The maximum diameter of the tumors ranged from 0.8 to 19 
cm (mean 5.15 cm). PEComas show a marked female predomi-
nance, with a male-to-female ratio of 29:8. Twelve lesions are 
arising from the left lobe of the liver while rest lesions are from 
the right lobe (12/39). Usually, the vast majority of PEComas 
are solitary lesions (36/37), and only 1 case reported to have 
3 lesions at initial diagnosis. In the past, it was considered to 
be a benign disease, generally exhibits an inert biological be-
havior. However, multifocality is also reported more frequently 
in cases involving malignant lesions. Since 2000, some studies 

have shown that PEComas can display characteristics of both 
benign and malignant tumors. What’s more, PEComas have a 
wide variety of presentations and behavior, recurrences or me-
tastases can be observed in patients with tumors exceeding 5-7 
cm in size in some studies [37,38]. Malignant PEComas originat-
ing from the liver can affect many abdominal organs simulta-
neously, including the omentum, resulting in massive bleeding 
into the peritoneal cavity. According to some histologic features 
such as growth pattern, size of the lesion, mitotic activity, ne-
crosis, nuclear grade, and vascular invasion, PEComas have 
been divided into 3 prognostic categories—benign, uncertain 
malignancy potential, and malignant. But Criteria to define the 
biological behavior of these rare lesions have not been clearly 
defined. Currently, the most useful features to predict poor 
outcome are tumor size >5 cm, high nuclear grades, infiltrative 
growth patterns and cellularity, mitotic rate >1/50 High-Power 
Fields (HPF), necrosis, and vascular invasion, as proposed by 
Folpe in 2005 [39]. Therefore, clear diagnosis and early inter-
vention is extremely important for the prognosis of patients, 
but diagnose them preoperative is difficult. First of all, PEComas 
are commonly asymptomatic [16/37], the symptoms (such as 
abdominal pain, increased tension of the abdominal wall, con-
stipation, or signs of ileus) are always caused by other diseases 
or occur in cases involving very large PEComa lesions. For the 
hepatic PEComa, it is difficult to differentiate a benign tumor 
from malignant variant only in clinical manifestations. Secondly, 
the disease is not significantly associated with hepatitis and liv-
er cirrhosis. Laboratory examinations in patients with PEComa 
don’t reveal any specific abnormalities, Serum AFP, carcinoem-
bryonic antigen, and Ca19-9 concentrations are also within the 
normal ranges. The most important thing is that PEComas mim-
ic features of other hepatic neoplasms. At present, there are 
no characteristic imaging findings. Tumors typically had well-
defined borders and show uniform or uneven enhancement on 
arterial phases. Some of the lesions contain fat and malformed 
blood vessels. These imaging features are non-specific, similar 
to many other liver tumors, including Hepatocellular Carcinoma 
(HCC) and Focal Nodular Hyperplasia (FNH) among others, but 
the histological evaluation might provide valuable diagnostic in-
formation. The unique feature of PEComas is the coexpression 
of at least one smooth muscle and melanocytic markers. That 
is to say, these are identified immunohistochemically by the ex-
pression of Human Melanin Black-45 (HMB-45), Melan-A and 
Smooth Muscle Antigen (SMA) which are seen in the majority 
of tumors. Among them, HMB45 is the most sensitive indicator, 
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because there is no expression in primary liver tumors except 
hepatoblastoma in children, but it is positive in almost all PECo-
mas [40]. In our study, immunohistochemical staining results 
show that all lesions are positive for human melanoma black 
45 (HMB45) stain. Other positive immunostains are also report-
ed including smooth muscle actin (SMA) (26/37) and melan-A 
(29/37). The final diagnosis is established on histopathological 
and immunohistochemical studies that are the “gold standard.” 

The differential diagnoses of PEComas at imaging are wide; 
therefore, it is difficult to reach definite diagnosis preoperative-
ly. Many cases had mentioned imaging diagnosis was misleading 
to other diseases. Hence radiologists should promote cognition.
If we focus on the CT imaging performances, PEComas with high 
arterial vascularization as a consequence of rich vascularization 
from the branches of the hepatic artery have been described. 
In diagnostic studies,for most patients, the lesions exhibited 
mass with heterogeneous low density in plain CT; at the same 
time, the tumor can be well-demarcated or ill-defined. Con-
trast-enhanced CT shows almost all hepatic PEComas were hy-
perenhanced in the arterial phase. In the portal venous phase, 
the lesions can present as a hyperenhanced, isoenhanced, or 
hypoenhanced tumor. In the delayed phase, the density of the 
neoplasms returned to an hypoenhanced or isoenhanced state.
Although the presence of adipose tissue, which is easier to de-
tect, is typical only for some PEComas [10/37]. According to 
previous diagnoses, when PEComa is blood-rich and contains 
adipose tissue, it should be differentiated from liposarcoma, 
steatosis of hepatocellular carcinoma and liver adenoma: (1) 
Primary liposarcoma of the liver is rare but more common in 
male patients, its imaging findings are difficult to distinguish 
from PEComa of the liver, but the fibrous septum within the 
tumor and a small amount of local fat components are helpful 
for the definite diagnosis. (2) The content of steatosis in HCC is 
very few, and the patient always has a history of hepatitis and 
liver cirrhosis. AFP increases generally, and it is easy to be com-
plicated with necrosis, portal vein tumor thrombus, enlarged 
peripheral lymph nodes, which can be distinguished by clinical 
diagnosis. Typical manifestation of HCC on contrast-enhanced 
CT is a hypodense tumor which is markedly enhanced in the 
arterial phase with the contrast reagent drain out in the portal 
and equilibrium phases. Pseudocapsule can also be seen in most 
cases. (3) Hepatic adenomas contain true capsule and are prone 
to fatty necrosis, but they often occur in special populations and 
are common in young women with a long history of oral con-
traceptives. Typical imaging findings suggest homogeneous en-
hancement in arterial phase and prolonged mild enhancement 
with well-defined margin. Moreover, rupture and bleeding may 
occur for a larger HCA. When there is no fat density inside the 
mass, it is difficult to distinguish from a variety of liver diseases, 
so it needs to be considered according to clinical and laboratory 
information: (1) when PEComa did not show contrast “wash-
out”, which overlap with features of benign, well vascularized 
tumors such as Focal Nodular Hyperplasias (FNH) and hem-
angiomas. These, however, should not be mistaken, as FNHs 
show very homogenous enhancement and in turn, hemangio-
mas have a typical blood pooling appearance, which both dif-
fer significantly from heterogenous enhancement of PEComas.
CT imaging shows an ill-delineated, heterogeneously enhanced 
mass with a central star-like scar. The tumor has an early mild 
enhancement in arterial phase whereas marked enhancement 
in portal and equilibrium phases. The central scar appears hy-
podense in noncontrast CT and slightly delayed enhancement in 
equilibrium phase. (2) when the enhanced lesion showed “fast 

in and out”, it is often misdiagnosed as primary hepatocellu-
lar carcinoma which one’s some laboratory and clinical charac-
teristics have been described before. However, the AFP value 
of PEComa of liver is generally not high, and the expression of 
HMB-45 is positive. But HCC is generally supplied by small he-
patic artery, and the proportion of blood supply artery in the fo-
cus is relatively low, while PEComa is rich in twisted abnormally 
dilated thick-walled vessels, and strips and punctate vessels can 
be seen in the mass. This sign is of high value in differentiating 
the two neoplasms.

Hepatic PEComas are rare but increasingly recognized tu-
mors. Still, there is a curiosity, and the diagnostic approach, 
treatment modalities, and the follow-up are faced with chal-
lenge. Due to the rarity and atypical symptoms of primary he-
patic PEComa, it is easy to delay the timing of treatment, thus 
we presented two pathologically proven cases of PEComa of the 
liver and inspected the importance of thoughtful examination 
in the diagnosis of this lesion, and the necessity of a more sen-
sible approach and broad investigation for the stratification of 
the biologic behavior of PEComas. In our study, the patients are 
females with no background of liver cirrhosis, the focuses were 
located in the right liver and had no typical clinical symptoms, 
which are in accordance with the epidemiological report. Above 
all, the natural history of primary hepatic PEComas is quite var-
ied and not yet well established or predictable. Presentation 
ranged from a palpable abdominal mass to acute abdomen. 
Usual treatment is surgery for benign tumors and chemother-
apy including mTOR inhibitors for malignant tumors. In short, 
for liver space-occupying lesions with no history of substantial 
liver disease, thickened and twisted blood vessels and negative 
tumor markers, the possibility of PEComa should be considered 
in addition to common diseases, but the identification of benign 
and malignant tumors should also be combined with pathologi-
cal and immunohistochemical results. In view of the fact that 
the biological behavior of liver PEComa is not entirely known 
at present, long-term follow-up of postoperative patients is a 
necessary clinical management measure. Hopefully, further re-
search will allow accurate prediction of the behavior of this le-
sion and establish firm criteria for discrimination between ma-
lignant and benign tumors. At the same time, further research 
into the etiology of PEComa may yield new drug targets for 
treating this distinctive tumor.
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