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Abstract 
Introduction: Perivascular epithelioid cell tumor (PEComa) has been rarely reported in the liver. Patient, Methods and Results: We present 
a liver PEComa case diagnosed by magnetic resonance imaging (MRI) findings. The patient was incidentally found to have an abnormal 
mass in the liver. MRI revealed early and strikingly homogeneous enhancement of the lesion. Partial hepatectomy was performed, and a 
pathological examination revealed signs of typical of PEComa. The patient was closely monitored for 12 months after the surgery, with no 
clinical or radiographic evidence of recurrence or metastatic disease. Conclusion: MRI diagnosis is applicable for PEComa. 
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 Introduction 

PEComa is a mesenchymal tumor that is especially 
rare in the liver [1–11]. Few case reports have described 
the imaging profiles of this type of tumor [7, 11–13]. 
The perivascular epithelioid cell tumor (PEComa) has 
no known normal tissue counterpart. PEComa is a rare 
example of an emerging class of hepatic PEC tumors, and 
has been defined as a mesenchymal tumor composed  
of histologically and immunohistochemically distinctive 
perivascular epithelioid cells (PECs) [14]. Firstly reported 
in the liver in 2000 [15], epithelioid angiomyolipoma 
(EAML) is yet another recently described, rare, variant 
of an angiomyolipoma (AML). EAML often resembles 

AML or HCC, both in terms of radiographic and 
histologic characteristics. PEComas are now classified 
as a family of tumors that includes classic AML, lymph-
angioleiomyomatosis, and clear epithelioid cell tumors, 
including EAML, pulmonary and extrapulmonary clear 
cell sugar tumor, and PEComa [16]. Immunohistochemical 
tests reveal that the tumors are positive for melanocytic 
HMB-45 (an anti-melanoma monoclonal antibody) and 
α-smooth muscle actin [4, 12, 17]. According to the line 
of differentiation and predominance of tissue components, 
AML in hepatic regions has been subcategorized into 
mixed, lipomatous (≥70% fat), myomatous (≤10% fat), 
and angiomatous subtypes [18] (reviewed in Table 1). 

Table 1 – Reported cases of hepatic PEComas in literature 

Sex/Age 
[years] 

Site Imaging appearance 
Pathological 

features 
Immunohistochemical 

staining 
Tumor recurrence Outcome 

F/60 Liver Computerized 
tomography (CT)  
imaging demonstrated 
lesions in the liver. 

Cells arranged in 
solid sheets and 
nests, invested with 
a prominent capillary 
vasculature. 

The tumor cells 
demonstrated strong 
and diffuse positivity for 
human melanoma 
black-45 (HMB-45), 
Melan-A, and α-smooth 
muscle actin (α-SMA). 

Hepatic recurrence 
and pulmonary, 
pancreatic and 
muscular 
metastases at nine 
years; bladder 
metastases at 
10 years. 

Alive with 
disease at 
10 years. 

F/56 Liver On contrast-enhanced 
CT, a well-demarcated 
mass was found with 
significant and 
heterogeneous 
enhancement, more 
strikingly enhanced on 
portal venous phase 
than on arterial phase. 

Photomicrograph 
shows polygonal or 
short spindle cells 
with oval nuclei and 
clear abundant 
cytoplasm. 

 No recurrence. Neither primary 
recurrence nor 
metastasis was 
found during two-
year follow-up. 

F/63 Liver Contrast-enhanced CT 
showed significantly and 
heterogeneously patchy 
enhancement of the 
lesion on arterial phase. 

The tumor cells were 
polygonal with 
eosinophilic 
cytoplasm. 

 No recurrence. Neither primary 
recurrence nor 
metastasis could 
be found during 
one-year follow-up.
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Sex/Age 
[years] 

Site Imaging appearance 
Pathological 

features 
Immunohistochemical 

staining 
Tumor recurrence Outcome 

F/36 Left 
lateral 

segment 

CT scan showed a  
well-demarcated, 
heterogeneous mass. 

Largely of polygonal 
epithelioid cells with 
sheets or a vague 
trabecular pattern 
separated by a rich 
sinusoidal vascular 
network. 

The epithelioid cells 
were diffusely positive 
for HMB-45 and α-SMA, 
and weakly reactive for 
S-100 protein. 

No recurrence. Alive, not 
evidence of 
disease. 

F/36 Segment 
2 

Contrast-enhanced 
ultrasonography showed 
the tumor was enhanced 
in early arterial phase 
and the reagent rapidly 
flowed into drainage veins 
in no more than one 
second after the 
infusion. 

Tumor was highly 
cellular, consisting  
of fascicles of large 
polygonal cells with 
abundant cytoplasm.

Immunohistochemical 
studies showed a strong 
and diffuse expression 
of HMB-45 and partial 
expression of α-SMA 
within tumor cells. 

No recurrence. Without 
recurrence or 
metastasis for  
18 months. 

F/46 Segment 
3 

Strongly hyperintense  
on T2 and hypointense 
on T1 homogeneous  
and intense contrast 
enhancement in the 
arterial phase and 
persisted as slightly 
hyperintense in portal 
phase. 

Pleomorphic 
epithelioid clear  
cells intermingled 
with fat and vascular 
tissue. 

Showed immuno-
reactivity for α-SMA, 
HMB-45, and Melan-A, 
and negative findings for 
S-100 protein and 
desmin. 

No recurrence. No signs of 
malignancy were 
confirmed. 

 

Here we describe a rare case of a 55-year-old man with 
magnetic resonance imaging features. We retrospectively 
analyzed the clinical presentation, imaging characteristics, 
and reviewed the related literature. Further, we studied 
the imaging characteristics and performed differential 
diagnosis of the tumor. 

 Patient, Methods and Results 

A 55-year-old man was incidentally found to have a 
lesion in the liver during ultrasonography (US) performed 
as part of a physical examination. Clinical examination 
revealed no significant abnormalities, and no abnormal 
findings were observed in routine blood tests. Results of 
liver function tests were normal. US revealed an oval, 
homogeneous, hyperechoic mass located in the posterior 
inferior segment of the right lobe of the liver. Computed 
tomography (CT) showed a homogeneous, hypoattenuating 
lesion measuring 1.5×1.6 cm at the maximal cross-
sectional diameter in segment VI. Magnetic resonance 
imaging (MRI) was performed in our hospital by using 
a 1.5-T unit (Magnetom Avanto, Siemens Medical 
Solutions), and it revealed a focal lesion in the right 
inferior lobe of the liver. MRI scans were acquired 
using a 1.5-T whole-body magnet equipped with 25-
mT/m gradient coils and phased array surface coils 
(Magnetom Avanto, Siemens). Vibe sequence: field of 
view, 350 mm; thickness 2.5 mm, matrix: 256×256; TR 
5.77 ms, TE 2.63 ms; flip angle [FA], 100; bandwidth 
250. Contrast material is injected at a rate of 3.5 mL/s 
by means of a power injector, a test bolus to calculate 
more exact timing after the start of injection. Arterial 
phase scanning began about 15–20 seconds after injection, 
venous phase scanning began at 35 seconds, and delayed 
phase scanning began at 5 minutes. 

The lesion was homogeneous and appeared as a 
hypointense area on T1-weighted images. It appeared as 
a hypo- and hyperintense area on T2-weighted images 
and as a hyperintense area on diffusion-weighted images 
(Figure 1, A–C). The lesion was not found to contain fat 
in the fat tissue suppression sequence. 

On dynamic MRI performed after bolus injection of 
30 mL of gadolinium-diethylene-triamine penta-acetic 
acid (Gd-DTPA 3.5 mL/s through an auto-injector), the 
lesion showed a striking and homogeneous enhancement 
during the arterial phase, indicating a relatively hyper-
vascular, heterogeneous composition. This enhancement 
was rapidly attenuated during the portal venous and 
equilibrium phases, and hypoenhancement was observed in 
the late parenchymal phase (Figure 1, D–F). Additionally, 
a vessel was noted to be passing through the lesion. Based 
on this data, we presumptively diagnosed the lesion as a 
PEComa. However, these findings were similar to the 
imaging findings observed in cases of hepatocellular 
carcinoma (HCC), and therefore, surgical resection was 
recommended. 

For the surgery, oblique incision was made at the 
right costal margin 15 cm under the right costal margin, 
cutting through the skin, subcutaneous fat, and the three 
layers of muscle and then peritoneum. Then open 
laparotomy; cut liver round ligament and free falciform 
ligament, the right coronary ligament, the right triangular 
ligament, free bare area of liver, revealed the liver right 
posterior lobe. According to surgery ultrasound in the 
display, the tumor was located in segment VI of the 
liver close to the inferior vena cava, about 2 cm in size; 
cut the tumor with a 2 cm excision margin. Liver incision 
was sutured and hemostasised. Specimen was cut open, a 
diameter about 2 cm gray solid mass was found (benign). 

For histology, the tissue sample was fixed in formalin 
and embedded in paraffin. Full tissue sections (4 mm 
thick) were used for immunohistochemistry. HE staining 
and immunohistochemical staining was performed 
according to standard techniques on a Ventana 
Benchmark XT Autostainer (Ventana Medical System 
Inc., Tucson, AZ, USA). Briefly, antigen retrieval was 
done with EGTA-based solution for five minutes cooking 
with microwave (evaporated water replaced) and cooled 
down for 30 minutes. Then, the slices were incubated 
with 3% H2O2 of deionized water for 10 minutes, to 
block endogenous peroxidase in prior to the primary 
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antibody incubation for overnight at 40C [mouse-anti-
HMB-45 (Sig-3116, 1:100, Covance, Priceton, NJ, USA), 
mouse-anti-Melan-A (A103, 1:50, Sigma, Shanghai, 
China), mouse-anti-actin (AC-40, 1:100, Sigma, Shanghai, 
China)], followed by polyperoxidase anti-mouse IgG 
(W4021, Promega, Beijing, China) incubation for two 
hours at room temperature, and finally the DAB based 
visualization (Pierce Peroxidase IHC Detection Kit, 
36000, Thermo Fisher Scientific, Rockford, IL, USA). 
The selected normal tissues were used as the control. 
Hematoxylin staining was used for counterstaining for 
the background. Under microscope visualization, the 
tumor is sharply demarcated from the surrounding liver 
parenchyma as can be seen in low power scan of the 
glass slide. The tumor is composed of nests and sheets 
of epithelioid and some spindled cells with clear to 
granular eosinophilic cytoplasm and a focal association 

with blood vessel walls, showing immunoreactivity for 
both melanocytic (HMB-45 and Melan-A) and α-smooth 
muscle actin (α-SMA) markers. Histological analysis 
showed sheets of large epithelioid cells, small amounts 
of adipose cells, and blood vessels with abundant 
eosinophilic cytoplasm (Figure 2, A–C). On immuno-
histochemical staining, the cells were found to be positive 
for a melanocytic cell-specific monoclonal antibody 
HMB-45 (Figure 2D). 

The diagnosis of hepatic PEComa was thus established 
(Figure 3). A review MRI performed 12 months after 
the surgery showed no sign of the lesion. 

This study was approved by the Institutional Review 
Board of the Affiliated Hospital of Jining Medical 
College (Jining, China) and written informed consent 
was obtained from every participant. 
 

 

Figure 1 – (A–C) Magnetic resonance imaging 
showed a homogeneous tumor appeared as a  
hypo- and hyperintense area on T2-weighted  

images (arrow); hypointense area on T1-weighted 
images, and as a hyperintense area on diffusion-

weighted images. (D–F) Enhanced magnetic 
resonance imaging showed the tumor with early-

phase hyperattenuation and late-phase hypo-
attenuation on gadolinium-diethylene-triamine  

penta-acetic acid enhanced MRI. 

 
Figure 2 – (A) On microscopic examination, the tumor appears to be well-circumscribed and without a capsule 
compressing the adjacent liver tissue (HE staining, ob. ×4). (B) Nests and sheets of epithelioid cells with clear and 
granular eosinophilic cytoplasm (HE staining, ob. ×10). (C) Typical perivascular nests of PEComa cells (HE staining, 
ob. ×40). (D) Immunostaining with HMB-45 antibody. The tumor cells show a strong, characteristic positive labeling 
in a granular cytoplasmic pattern (ob. ×10). 
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Figure 3 – The tumor cells show a strong, characteristic positive immunoreactivity for actin (A) and SMA (B) as 
myogenic differentiation markers at ob. ×10. 

 

 Discussion 

Confusion and controversy surrounding the use of the 
term “PEComa” remains. Some authors have suggested 
that the term should be more broadly applied to include 
AML and lymphangioleiomyomatosis [19, 20], while 
others have included EAML as a subtype of PEComa 
[21]. Researchers have now defined PEComa as a 
neoplasm without adipocytes, and thus distinguish it 
from classic AML [22]. Most PEComas follow a benign 
clinical course, but malignant PEComas and distant 
metastasis after surgical resection of the original tumors 
have been reported [4–9, 12, 23, 24]. Due to the 
characteristic morphology and positive staining with 
melanocytic marker HMB-45, we use the term PEComa 
in this case report. 

With advances in MRI and CT, there is an increasing 
awareness of this technique as a diagnostic tool. However, 
PEComas exhibit a wide spectrum of imaging findings, 
and few radiological features of PEComa of the liver 
have been described in the literature. In tumors with a 
much lower fatty content (or in EAMLs), definitive 
diagnosis may be difficult. The common differential 
diagnoses for hypervascular lesions include hemangioma 
and HCC. MRI provides the greatest tissue contrast with 
the highest specificity, allowing more accurate detection 
of lipomatous components, and thus aids the diagnosis 
of PEComas. Moreover, it has been suggested that 
dynamic imaging would be the most reliable method for 
differentiating AML from HCC [25], because the amount 
of adipose tissue present in hepatic AMLs can vary greatly. 
Previous reports have suggested that hypervascularity 
and arteriovenous characteristics in contrast-enhanced 
CT or MRI is a useful diagnostic feature of PEComa 
[24, 26–28]. 

Fang SH et al. [27] reported two cases of liver 
PEComa. In one of these two cases, the tumor showed 
striking and homogeneous enhancement during the arterial 
phase and venous phase. Xu PJ et al. [29] reported 10 
immunohistochemically verified cases of PEComa. In 
these cases, eight epithelioid angiomyolipoma (Epi-
HAML) and 13 non-Epi-HAML lesions were imaged, 
and they showed obvious enhancement during the arterial 
phase. Furthermore, punctate or curved vessels could be 
seen within 10 Epi-HAML as well as nine non-Epi-
HAML lesions in the arterial or/and portal phases. Outer 
rim enhancement was found in eight Epi-HAML on 
enhanced imaging. 

In our study, the lesion lacked a significant fatty 
component and had none of the characteristic features of 
AML. There were some similarities between our study 
and the reports mentioned above, most notably the pattern 
of enhancement; however, since we also saw rapid 
attenuation during the portal venous and equilibrium 
phases, the radiographic findings can be confused with 
those of HCC. However, the imaging features of the 
tumor helped to distinguish it from HCC, since HCC 
does not usually have such a mixed intensity on T2-
weighted images and does not display such hyperintensity 
on diffusion-weighted images. Moreover, the early influx 
into the tumor and the rapid drainage of arterial blood to 
the veins, along with the absence of a distinguishable 
capsule, helped to rule out typical HCC. 

 Conclusions 

The present study demonstrated the use of MRI in early 
recognition of liver PEComas. However, to definitively 
diagnose PEComa, histological findings determined using 
melanocytic markers, such as HMB-45, are essential.  
In order to achieve this, fine-needle aspiration biopsy 
(FNAB) or laparoscopy may be needed, and long-term 
periodic follow-up is reasonable in cases presenting with 
PEComa. 
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