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ABSTRACT 

Perivascular epithelioid cell tumors, or PEComas, are rare mesenchymal neoplasms composed of distinctive 

epithelioid cells, which are immunoreactive for both smooth muscle and melanocytic markers. A 48-year-old 

woman presented with a 28 mm-diameter liver tumor. Contrast-enhanced ultrasonography demonstrated 

homogeneously iperenhanced in early arterial phase with isoehancement in portal and venous phases. MRI 

showed poor fat component in the tumor. TC showed a strong heterogeneous enhancement in the arterial phase 

with a slight decrease during the portal phase. Percutaneuos biopsy of the lesion was performed. Histologically, 

epithelioid tumor cells around the vessels were immunostained with both HMB-45 and α-smooth muscle actin, 

confirming the diagnosis of PEComa. 
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INTRODUCTION 

Perivascular epithelioid cell tumors, or PEComas, are rare mesenchymal neoplasms composed of distinctive 

epithelioid cells, which are immunoreactive for both smooth muscle and melanocytic markers [1]. These tumors 

can arise anywhere in the body, but develop predominantly in the uterus, skin, upper aero-digestive tract, urinary 

bladder and intestinal tract. In the liver, primary PEComas are particularly rare. Here, we report a case of primary 

hepatic PEComa presenting as a single mass in a 48-year-old woman. 

 

CASE PRESENTATION 

A 48-year-old woman was admitted to our Institution for an asymptomatic liver mass that was incidentally 

detected on ultrasonography. 
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The patient was affected by systemic lupus erythematosus, diagnosed almost 30 years ago, in treatment with 

corticosteroids and immunosuppressive drugs, and had a completely excised malignant melanoma of the left thigh 

6 years ago, with a Breslow’s depth of 2 mm and a negative sentinel lymph node. In addition, the patient underwent 

a segmental liver resection for a solid mass in 2014, which was diagnosed as angiomyolipoma. 

The physical examination was negative, and laboratory investigations including liver function tests, hepatitis panel 

and tumor markers were normal. 

Abdominal ultrasonography revealed a homogeneously hypoechoic mass in the segment 2 of the liver, measuring 

28x25 mm, with a thin hyperechoic halo (Figure 1), and a hyperechogenic area of focal steatosis anterior to the 

portal bifurcation in segment 4. Power Doppler ultrasonography showed that the marginal low-echoic lesion was 

composed of displaced vessels around the tumor. The right hepatic lobe showed the presence of multiple 

hypoechoic lesions of 8-15 mm in diameter, with no evidence of hyperechoic halo. No dilated peripheral bile 

ducts or blood infiltration were observed. 

Contrast-enhanced ultrasonography (CEUS) using SonoVue contrast agent, showed that the lesion in the segment 

2 was homogeneously iperenhanced in early arterial phase with isoehancement in portal and venous phases. 

(Figure 2). 

 

Figure 1: (a) Ultrasonography showed a well-demarcated isoechoic tumor with a diameter of 30 mm in segment 

2 of the liver. Sonovue contrast- enhanced showed early homogeneously in arterial phase (b) with isoehancement 

in portal (c) and venous phases (d). 
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Figure 2: (a) The lesion consists of nests of epithelioid cells with abundant granular eosinophilic, sometimes clear 

cytoplasm. The nests are surrounded by thin-walled vessels (Hematoxylin and Eosin, 7X). (b) Higher 

magnification shows round nuclei and inconspicuous nucleoli in the neoplastic cells. No pleomorphism, mitotic 

figures or necrosis are seen (Hematoxylin and Eosin, 18X). 

 

On contrast-enhanced computed tomography (CT) scan, the lesions showed a strong heterogeneous enhancement 

in the arterial phase with a slight decrease during the portal phase, and a weak washout pattern in the venous 

phase. Neither lymphadenopathy nor portal vein involvement was present. 

 On MRI, the mass at segment 2 was hypointense on T1-weighted images, while the other lesions were isointense. 

A strong enhancement during the arterial phase without wash-out in the venous phase was observed in all lesions. 

Only the lesion in the left lobe was isointense with hyperintense halo in the delayed phase, while the others 

remained isointense. Due to the previous diagnosis of malignancy, the discordance between CT and MRI and the 

different contrast characteristics, we performed an ultrasound-guided fine needle biopsy of the mass at segment 

2. 

Microscopically, the biopsy consisted of a fragment of unremarkable liver tissue and fragments of a neoplasm 

composed of epithelioid cells with abundant eosinophilic and granular cytoplasm, arranged in a nested pattern. 

No atypia, mitoses or necrosis were observed. There was no evidence of adipose tissue or thick-walled blood 

vessels. On immunohistochemistry, the neoplastic cells were positive for HMB45, melan A, α-smooth muscle 

actin (SMA); negative for S100, SOX10, TFE3, and pan-cytokeratin (Figure 3). On the basis of these findings, a 

diagnosis of PEComa was rendered. 
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Figure 3: On immunohistochemistry, the neoplastic cells characteristically express the melanocytic markers 

HMB45 (a)11X, and Melan-A (b) 6X, as well as the alpha-Smooth Muscle Actin (a-SMA) marker (c), 28X. In 

figure 3B, a fragment of background liver parenchyma is also present. 

 

DISCUSSION 

The term PEComa was first introduced by Zamboni et al. in 1999 [2] to describe a group of neoplasms composed 

of histologically and immunohistochemically distinctive perivascular epithelioid cells. The PEComa family 

includes angiomyolipoma (AML), clear cell ‘sugar’ tumor of the lung (CCST), lymphangioleiomyomatosis 

(LAM), clear cell myomelanocytic tumor of the falciform ligament / ligamentum teres (CCMMT) and unusual 

clear cell tumors of the pancreas, rectum, abdominal serosa, uterus, vulva, thigh, and heart. Angiomyolipomas 

(AMLs) are a subtype of PEComa arising almost exclusively in the liver, kidney and pancreas, and are 

characterized by an admixture of epithelioid cells, adipocytes and thick-walled blood vessels, in variable 

proportions. 

Primary hepatic PEComas are very rare. Most are sporadic and solitary lesions, with only 5-10% arising in patients 

with tuberous sclerosis, more frequently in a multifocal fashion [3]. 

Clinical manifestations of hepatic PEComas usually are minimal. Gastrointestinal symptoms, such as abdominal 

pain, abdominal discomfort, nausea or vomiting may be present, especially when the tumor grows in size and 

causes localized pressure effect [4]. 

 

Diagnosis with imaging techniques only can be challenging because of the different distribution of adipose tissue, 

irregular vessels and smooth muscle cells, and therefore histological sampling is needed for a definite diagnosis. 
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On ultrasound examination, different patterns of echogenicity have been described in the Literature: hyperechoic 

[5-7], isoechoic [8], hypoechoic [9], and even with mixed echogenicity [10]. In one report, the lesion appeared 

hypoechoic with a thin, slightly hyperechoic halo [11], similarly to our case. With regard to the contrast-enhanced 

ultrasound, two studies described the contrasting behavior of hepatic PEComas. In 2008 Della Vigna et al, after 

injecting a sulfur hexafluoride microbubble as a contrast medium (SonVue) described the tumor as hypehanced 

in early arterial phase, isoechoic in the portal phase, and hyperechogenicity in the equilibrium phase [5]. In the 

study of Akitake, the lesion was studied with a newly developed contrast-enhancing reagent, Sonazoid [12], and 

it showed early influx into the tumor and rapid drainage of arterial blood to veins suggesting the existence of 

arteriovenous shunt. In these two studies, both reagents highlighted the hyperenhancement in the arterial phase 

and the hypoenhancement in the portal and delayed phases of the tumor. These characteristics were the same in 

our patients as well. 

From a radiological point of view, PEComas of the liver show a variety of patterns. Almost all lesions reported in 

the Literature show hypervascularity and arteriovenous connections in contrast-enhanced CT scan [2], and 

appeared hypointenseon T1-weighted images, had low-signal on T2-weighted images, and had no fat signal on 

magnetic resonance imaging MRI [7-9]. After injecting gadolinium, the lesions usually present a strong 

enhancement in the arterial phase, with slight attenuation during the portal phase and remained hypointense in the 

late parenchymal phase. In most of the cases, PEComas follow a benign course; however, criteria for identifying 

potential malignant behavior remain unclear. In a study of PEComas of soft tissue and gynecologic origin, Folpe 

et al. identified the following as high-risk features: a diameter greater than 5 cm; an infiltrative growth pattern; 

high nuclear grade and cellularity; a mitotic rate >1/50 per High Power Field; necrosis or vascular invasion. 

According to the Authors, the presence of two or more high risk features would define a PEComa as malignant 

[13]. Similarly, in the gastrointestinal tract, marked nuclear atypia, diffuse pleomorphism, and mitotic activity 

were described as the strongest predictors of malignant behavior [14]. In our case, the lesion was 2 cm in diameter 

and had no mitosis, necrosis or atypia. 

Nevertheless, specific radiological or histopathological features for risk stratification of primary hepatic PEComa 

have not yet been defined. 

Therefore, because of limited data on tumor behavior, complete excision and follow-up are indicated in all cases. 
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