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Abstract
Introduction: Perivascular epithelioid cell tumor (PEComa) is a rare neoplastic mesenchymal
tumor, more frequently found in the uterus, although it can occur in different organs. Hepatic
PEComa is extremely rare, with only a few cases described in the literature. Case Presentation:
We present a case report of a 33-year-old female patient with a history of macroprolactinoma.
She was initially referred to our Department due to a 9-mm hepatic nodule incidentally
diagnosed in an abdominal ultrasound in 2018. She was asymptomatic. Follow-up
ultrasound showed a growth from 9 mm to 16 mm in 2019 and 30 mm in a liver magnetic
resonance imaging (MRI) scan in 2022. The case was discussed in a multidisciplinary team
meeting, and since malignant transformation or hepatocellular carcinoma could not be ruled
out, the decision was to undergo hepatic resection. An open hepatic subsegmentectomy of
segment 5 was performed, with uneventful postoperative period. The definitive diagnosis was
hepatic PEComa. Conclusion: Hepatic PEComas are rare liver tumors, and their preoperative
diagnosis is challenging due to the lack of specific radiological features. In most cases, the
diagnosis is only confirmed through histopathological and immunohistochemical studies.
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Resection of the lesion appears to be the curative treatment; however, due to the rarity of the
condition, there are no studies comparing surgical treatment with other options. In our case, the
hypervascular lesion was initially misdiagnosed as an adenoma. PEComas should be considered
as a differential diagnosis in liver nodules with well-defined margins and increased uptake in the
arterial phase in computed tomography or MRI scan. Surgical resection was curative, and no
recurrence was detected during the patient’s follow-up.

© 2025 The Author(s).

Published by S. Karger AG, Basel

Introduction

Perivascular epithelioid cell tumors (PEComas) are rare mesenchymal tumors that can
occur in various anatomical regions, such as kidney, uterus, gastrointestinal tract or soft
tissues. Perivascular epithelioid cells were first described by Bonetti et al. [1] in 1992, and the
term PEComa was introduced in 1996 by Zamboni and colleagues [1, 2]. In 2013, the World
Health Organization defined PEComas as mesenchymal tumors composed of distinctive cells
showing a focal association with blood vessel walls and usually expressing melanocytic and
smooth muscle markers [3]. The PEComa tumor family includes angiomyolipomas (AML),
clear cell sugar tumors of the lung (CCST), lymphangioleiomyomatosis (LAM), and a group of
rare tumors arising from abdominal organs, soft tissues, and bones, which are im-
munophenotypically and morphologically similar to AML, CCST, and LAM [4]. This latter
group is referred to as “PEComas other than AML, CCST, LAM” or “PEComa NOS (not oth-
erwise specified).” The term “PEComa” is generally used for this group of tumors that cannot
be specifically classified as AML, CCST, or LAM.

PEComas show a focal association with blood vessel walls and commonly express mel-
anocytic (HMB-45 or Melan-A) and smooth muscle (SMA) markers [4]. On computed to-
mography examination, PEComas are usually low-density lesions often containing fat, which are
enhanced in the arterial phase and persist during the portal phase [5]. On magnetic resonance
imaging (MRI) scan, most patients exhibit a hypointense signal on T1-weighted imaging and a
hyperintense signal on T2-weighted imaging. Similar to the computed tomography scan, the
lesions show homogeneous enhancement during the arterial phase and it is significantly
weakened in the venous phase [6]. Cases of hepatic PEComas are uncommon, and they are
difficult to diagnose before resection or biopsy due to the lack of pathognomonic features and a
wide range of differential diagnoses [7]. Currently, there are no guidelines concerning diag-
nostics, treatment, or follow-up, making treatment and follow-up decisions for the patient rely
on the experience of the patient’s care team or through similar protocols for other liver nodules.
Nevertheless, a multidisciplinary approach and discussions among specialists in the field are
essential for developing an individualized treatment plan for each case.

Case Report

A 33-year-oldwomanwith a prior history of macroprolactinoma causing amenorrhea and
infertility was referred for surgical consultation due to an asymptomatic hepatic nodule. A
2018 abdominal ultrasound showed a hyperechogenic and homogeneous 9-mm nodule in
segment 5, suggestive of a hemangioma (Fig. 1a). One year later, the ultrasound showed an
increase in size to 16 mm with no change in characteristics (Fig. 1b). In 2022, the follow-up
ultrasound revealed a hyperechogenic and heterogeneous nodule measuring 28 mm in
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segment 5 (Fig. 1c). Due to the change in characteristics and size increment, an abdominal MRI
scan was performed and identified a slightly hyperintense nodule on T2 (Fig. 2a) and hy-
pointense on T1 (Fig. 2b), measuring 30 mm, with an internal nodular area of 17 mm. The
dynamic study showed hypervascularity of the lesion, with arterial phase enhancement and
washout in the portal phase (Fig. 2c, d). Additionally, alpha-fetoprotein and CA 19.9 levels
were within normal limits.

In an oncological multidisciplinary team meeting, the diagnosis of hepatocellular ade-
noma was considered but due to the aspect “nodule inside nodule” and dynamic features,
malignant transformation or hepatocellular carcinoma (HCC) could not be ruled out.
Therefore, decision was in favor of surgical resection for definitive diagnosis. The patient
underwent open hepatic subsegmentectomy of segment 5 without complications and was
discharged home on the second postoperative day.

The resected subsegment weighed 17 g and measured 4.7 × 3.8 × 2.8 cm. It had a pink
smooth capsule and, upon sectioning, revealed a subcapsular nodular lesion measuring 2.5 ×
1.6 × 1.5 cm. The lesion was well delimited and consisted of brownish and soft tissue.
Microscopic examination showed proliferation of bulky and polygonal cells with eosinophilic
or clear cytoplasm, sometimes with “spider” reticulation (Fig. 3a, b). The cells were arranged
in towels or trabecule and exhibited areas of coagulation necrosis and hemorrhage. The lesion
was richly vascularized, with focal adipose tissue, especially at the periphery (Fig. 3c). The
growth was expansive, with a distance to the margin of less than 1 mm, and the surrounding
liver tissue was normal (Fig. 3d). Immunohistochemical staining revealed intense and diffuse
expression of HMB-45, while SOX10, another melanocytic marker, was negative (Fig. 4). The
diagnosis was hepatic PEComa, predominantly epithelioid, with focal adipose tissue.

After the diagnosis, the patient was once again discussed in a multidisciplinary meeting,
and surgery was considered curative. It was decided to continue follow-up in the surgical
consultation and perform a hepatic MRI annually. To date, no recurrence has been detected. The
CARE Checklist has been completed by the authors for this case report, attached as supple-
mentary material (for all online suppl. material, see https://doi.org/10.1159/000543018).

Discussion

PEComas are rare tumors that can occur in various parts of the human body, including the
uterus, skin, thorax, gastrointestinal tract, and liver, making hepatic PEComas an even rarer
condition. Most PEComas are sporadic, but about 10% are associated with tuberous sclerosis

Fig. 1. a 2018 ultrasound: hyperechogenic and homogeneous nodule measuring 9 mm in segment 5.
b 2019 ultrasound: hyperechogenic and homogeneous nodule measuring 16 mm in segment 5. c 2019
ultrasound: hyperechogenic and homogeneous nodule measuring 16 mm in segment 5.
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complex (TSC), and its pathogenesis may be related to the deletion of TSC1 (9q34) or TSC2
(16p13.3) [8]. Some authors suggest that the mTOR pathway is involved in the tumorigenesis
of PEComas [9].

Hepatic PEComas are more commonly found in young and middle-aged females, with a
female-to-male ratio of 6:1 [3]. Most of these tumors are asymptomatic and are often dis-
covered incidentally in patients without obvious clinical symptoms. However, when they grow
large enough to compress surrounding tissues, patients may experience tenderness in the
liver region, upper abdominal pain or discomfort, and accompanying symptoms such as
nausea or vomiting [8].

While most PEComas are benign, there have been reported cases of malignant PEComas
[10, 11]. Diagnostic criteria proposed by Folpe et al. [12] for potential malignant PEComas
include tumor size greater than 5 cm, infiltration into surrounding tissues, vascular necrosis,
high nuclear grade, high cellularity, necrosis, and a mitotic rate greater than 1/50 high power.
Meeting two or more of these favors potential malignancy. Tumors with only nuclear
polymorphisms, multinucleated giant cells, or a size greater than 5 cm are considered to have
uncertain malignant potential [12].

Imaging features play a crucial role in diagnosing hepatic PEComa, but their accuracy is
often unsatisfactory due to the diverse components and patterns observed in these tumors.
Even when combining CT and MRI data, the rate of accurate diagnosis is only around 20% [8].
Typically, PEComas appear as well-delimited hypoechoic lesions on ultrasound [13]. On
contrast-enhanced ultrasound, they show early arterial hyperenhancement with preserved

Fig. 2. Hepatic MRI: slightly hyperintense nodule (arrow) on T2 (a) and hypointense on T1 (b), measuring
30 mm, with an internal nodular area measuring 17 mm. c, d The dynamic study showed hyper-
vascularity of the lesion, with arterial phase enhancement and washout in the portal phase.
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isoenhancement in the portal phase and a mild parenchymal washout [13]. On CT and MRI
scans, PEComas present as lesions with circular or quasi-circular inhomogeneous occupancy,
low-density, clear boundaries, and expansive growth [6]. Adipose tissue, hemorrhage, ne-
crosis, and cystic degeneration may occasionally be detected. The lesions with features of
neovascularization and arteriovenous connections show heterogeneous enhancement in the
arterial phase [6]. Another significant characteristic of hepatic PEComas is abnormal en-
hancement of enlarged blood vessels in the edge or center of the lesion. In the portal phase,
the enhancement persists, but it is significantly weakened in the venous phase [6]. If tumors
have more fatty elements and fewer blood vessels, they may exhibit features of low-density
lesions in the delayed phase. Thus, hepatic PEComas can be misdiagnosed as HCC, focal
nodular hyperplasia, lipoma, adenoma, or hamartoma on a CT scan. In particular, the imaging

Fig. 3. Histological pictures of the lesion. a Histopathology showing proliferation of voluminous and
polygonal cells with eosinophilic or clear cytoplasm, arranged in sheets or trabecule (H&E stain. ×100).
b Cellular detail (H&E stain. ×200). c Focal observation of adipose tissue, especially in the periphery.
Red arrow: adipose tissue (H&E stain. ×100). d Interface between the lesion and hepatic tissue without
alterations. Yellow arrow: normal hepatic tissue; purple arrow: lesion (H&E stain. ×100).

Fig. 4. Immunohistochemical pictures of the lesion. a Immunohistochemistry showed that the lesion was
positive for HMB-45 (100×). b Immunohistochemistry showed that the lesion was negative for
SOX10 (100×).
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findings of highly differentiated HCC are very similar to those of fat-poor hepatic PEComas [8].
This diagnosis is radiologically challenging due to the variable enhancement pattern de-
pending on the proportion of different components such as adipose tissue, blood vessels, and
smooth muscle cells [5]. In Table 1, there is a summary of the differential diagnosis of hepatic
PEComa and their radiologic characteristics. Although combining various imaging exami-
nations may improve the accuracy of diagnosis to a certain extent, the lack of pathognomonic
characteristics associated with the extensive list of differential diagnoses and the rarity of
hepatic PEComa, make it very difficult to diagnose radiologically.

Hepatic PEComas exhibit mature adipose tissue and are surrounded by thick-walled or
thin-walled blood vessels, around which polygonal or round epithelioid tumor cells are
radially arranged [11]. Vascular hyalinization and spindle cells resembling smooth muscle
cells have been reported. Additionally, the tumor cells can contain other cell types, including
vacuolar cells with a transparent cytoplasm and eosinophilic cells with atypical nuclei [8].
Also, abundant dilated hepatic sinusoids and extramedullary hematopoiesis have been ob-
served [11]. They can exhibit positive staining for both myogenic marker (SMA) and me-
lanogenesis markers (HMB-45 and Melan-A) [4], which are key markers for diagnosing
hepatic PEComas. However, these three markers are simultaneously positive in only 80% of
cases [12]. Additionally, PEComas can exhibit positive staining for vimentin, S-100, Mitf,
desmin, CD-31, and CD-34. They are negative for chromogranin A, CK, CD117, CD10, AFP, and
EMA [15].

In our case, the PEComa was predominantly epithelioid and showed positive staining for
HMB-45 but was negative for both SMA and Melan-A. This can be explained by the fact that
HMB-45 is expressed at higher levels than SMA when epithelioid cells are the predominant
cell type in tumors, whereas the opposite result is observed when spindle cells are the
predominant cell type [12].

Fine-needle biopsy is recommended for the diagnosis of hepatic PEComa due to the
challenges associated with radiologic diagnosis [16]. It is important to differentiate PEComas
from other diagnoses such as HCC, metastatic clear cell carcinoma, soft tissue clear cell
sarcoma, or malignant melanoma. HCC and metastatic clear cell carcinoma may resemble
hepatic PEComas morphologically, but they are negative for melanocytic markers (HMB-45
andMelan-A) [16]. Soft tissue clear cell sarcoma andmalignant melanoma, whichmay express
HMB-45 and Melan-A, are more atypical and do not express myogenic markers (SMA) [16].

Due to the rarity of this pathology, there are no specific treatment guidelines, but surgical
resection appears to yield good results. The goal is to completely remove the tumor and
prevent dissemination caused by tumor rupture. The majority of benign PEComas do not
recur after surgical resection [8]. However, malignant hepatic PEComas lack effective
treatments, and patients who undergo surgery may experience tumor recurrence and distant
metastasis [5]. Sirolimus, an mTOR pathway inhibitor, may be effective against malignant
hepatic PEComas since tumorigenesis seems to be related to the activation of the mTOR
pathway, as previously mentioned. Neoadjuvant sirolimus therapy has been proposed as a
treatment for large malignant hepatic PEComa to reduce its size prior to surgery [17].
Stereotactic body radiation therapy has also been used as neoadjuvant therapy by Kirste et al.
[18] to reduce the size of unresectable PEComa and enable surgical resection.

Conclusion

Hepatic PEComas are rare liver tumors, and their preoperative diagnosis is challenging
due to the lack of specific clinical and radiological characteristics. In most cases, the diagnosis
is obtained through histopathological and immunohistochemical studies. In our case, the
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lesion was initially misdiagnosed as an adenoma. PEComas should be considered as a dif-
ferential diagnosis in liver nodules with well-defined margins and increased arterial phase
uptake.

Hepatic PEComas are extremely rare, and based on the few reports available in the
literature, surgery appears to be the treatment of choice. Further research and case reports
are needed to understand the role of other therapies, such as sirolimus or stereotactic body
radiation therapy, as alternatives or adjuncts to surgery.
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