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Abstract 

We here present the case of a 67-year-old woman with a history of a slowly progressive, pol-

ypous nodule on her left wrist. The lesion was excised, and the histological analysis revealed a 

clear cell tumour that was relatively sharply demarked from the surrounding tissue extending 

into the subcutaneous tissue. The tumour showed a characteristic trabecular pattern in which 

the tumour cells were arranged around numerous vessels. The neoplastic cells had a predom-

inantly epithelioid shape, granular eosinophilic to clear cytoplasm and prominent centrally lo-

cated nucleoli. The histological differential diagnosis included a metastatic clear-cell renal cell 

carcinoma and a primary cutaneous perivascular epithelioid cell tumour (PEComa). Immuno-

histochemically, the tumour cells revealed homogenous expression of HMB-45, MiTF and 

CD10, whereas MART-1 and S100 were negative. Antibodies against actin marked the trabec-

ularly arranged vessels, and the neoplastic cells yielded a patchy positivity against actin and 

desmin. Additional immunohistochemical stains against pan-cytokeratin, CAIX, PAX-8 and 

EMA were negative. Based on the morphologic and immunophenotypic findings, the histolog-

ical diagnosis of a CD10-positive cutaneous PEComa was made. 

 © 2020 The Author(s) 
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Introduction 

First described in 2003 [1], primary cutaneous perivascular epithelioid cell tumours are 
rare mesenchymal tumours, representing 8% of all perivascular epithelioid cell tumours 
(PEComa) [2]. The relationship between cutaneous and extracutaneous PEComas has been 
questioned [3]. Cutaneous and extracutaneous PEComas show a different molecular signature 
[4]. PEComas are defined by characteristic histological and immunohistochemical properties 
[4, 5]. Their histogenesis is uncertain and there are no known cellular counterparts to the dis-
tinctive neoplastic cell [6, 7]. The perivascular epithelioid cells (PEC) have an epithelioid 
shape, a clear to pale eosinophilic cytoplasm, a predominantly perivascular location, and are 
characterized by the co-expression of melanocytic markers (HMB-45, MART-1, MiTF) and 
smooth muscle actin/desmin. An important differential diagnosis to cutaneous PEComa is cu-
taneous metastasis of clear cell renal cell carcinoma; distinction of both, however, is often dif-
ficult [7] and misdiagnosis may result in a fatal pitfall. While immunohistochemical positivity 
for CD10 had been considered as a reliable marker for cutaneous metastases of clear cell renal 
cell carcinoma, in 2016 Fernandez-Flores et al. [7] reported 3 cases of cutaneous PEComa that 
were marked by positivity for CD10 as well. Stuart et al. [6] described another 5 cases of CD10-
positive cutaneous PEComas. 

We here report an additional case of primary cutaneous PEComa that is presenting with 
immunohistochemical positivity for CD10. 

Case Report 

A 67-year-old female presented with a slowly progressive, skin-coloured, 1.0 × 0.8 cm, 
polypous nodule on her left wrist. The tumour was completely excised, fixed in 10% buffered 
formalin and embedded in paraffin. Paraffin sections of 5 μm were stained with haematoxylin-
eosin. Microscopic analysis revealed a clear cell tumour extending into the subcutaneous tis-
sue, which was relatively sharply demarked from the surrounding tissue. The panoramic view 
revealed a tumour-free marginal zone between the neoplasm and the epidermis. The tumour 
contained numerous vessels that were surrounded by tumour cells arranged in a characteris-
tic trabecular pattern. The neoplastic cells presented with a predominantly epithelioid shape, 
clear cytoplasm and prominent, usually centrally located nucleoli. Mitotic activity and necro-
sis were absent (Fig. 1). Immunohistochemically, the tumour cells showed homogenous ex-
pression of HMB-45, MiTF and CD10 (Fig. 2), whereas MART-1 and S100 were negative. Anti-
bodies against actin marked the trabecularly arranged vessels, and the neoplastic cells yielded 
a patchy/focal positivity for actin and desmin. Additional immunohistochemical stains against 
Pan-Cytokeratin, CAIX, PAX-8 and EMA were negative. 

Based on the morphologic and immunophenotypic findings, we diagnosed a CD10-posi-
tive cutaneous PEComa. 

Discussion 

PEComas are rare mesenchymal neoplasms of yet uncertain histogenesis. The distinctive 
neoplastic cell has no yet identified cellular counterpart and shows immunoreactivity for both 
melanocytic and smooth muscle markers. It was first described in 1996 when authors noted 
a pancreatic tumour with striking similarities with visceral tumours previously reported 
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under several terms such as “clear cell sugar tumour,” “angioleiomyoma,” and “lymphan-
gioleiomyoma,” respectively [5, 8, 9]. In 2003, Crowson et al. [1] described the first primary 
cutaneous PEComa.  

Clinically, cutaneous PEComas present as ill-defined, solitary, painless, skin-coloured 
nodules or plaques, which usually arise on the extremities. Cutaneous PEComas may occur at 
any age but are most frequent in middle-aged adults; women are more commonly affected 
than men [5, 10–12]. 

Histologically, primary cutaneous PEComas are characterized by a typical perivascular 
and occasionally radial arrangement of epithelioid cells with pale eosinophilic to finely gran-
ular clear cytoplasm and small central nuclei. While they mostly present with a perivascular 
architecture [6, 7], variants have been reported without a direct relationship to blood vessels. 
The cellular composition of PEComas may vary substantially; besides purely epithelioid 
forms, mixed cell and even spindle cell variants may be found [3, 13]. 

Immunohistochemically, PEComas express both melanocytic (HMB-45, MiTF, Melan-
A/MART-1, tyrosinase) and smooth muscle (desmin, SMA, calponin) markers. HMB-45 is the 
most sensitive marker [14]. Immunophenotypic findings of primary cutaneous PEComa were 
summarized by Charli-Joseph et al. [4] in 2014. In their review, data from 11 published studies 
and case reports showed that cutaneous PEComas may express HMB-45 (94%), Melan-
A/MART-1 (35%), NKI/C3 (100%), MiTF (100%), SMA (42%), MSA (17%), desmin (30%), 
calponin (15%) and caldesmon (8%). Prior studies reported expression of smooth muscle 
markers in 50% (5/10) and 57% (4/7) of the cases [2, 5]. Primary cutaneous PEComas are 
less likely to express smooth muscle markers when compared to their soft tissue or visceral 
counterparts. Cytokeratins and SOX-10 are not expressed by cutaneous PEComas. S100 ex-
pression is seen in only a subset of cutaneous PEComas, while systemic PEComas can express 
S100 in up to 33% of the cases [4, 5, 10]. 

CD10 expression was observed in cutaneous PEComas [6, 7], raising the concern for po-
tential confusion with metastatic renal cell carcinoma. CD10 expression has also been re-
ported in other clear cell tumours of the skin. Although rare, a clear-cell variant of atypical 
fibroxanthoma (AFX) has been described to be CD10-positive in 100% (6/6) of cases [15]. Not 
surprisingly, CD10 expression is also common in dermatofibroma, a benign analogue of atyp-
ical fibroxanthoma [16]. CD10 was further found to be expressed in 32 of 35 xanthomatous 
clear cell lesions (xanthoma, xanthelasma and xanthogranoloma) [17]. 

PEComas should obviously be distinguished from melanocytic lesions. The studies by 
Guanziroli et al. [18] and Oba et al. [19] reported an increased expression of CD10 in up to 
75% of all examined primary melanomas of the skin. Cutaneous PEComas normally express 
CD10 and other melanocytic markers, but only very rarely S100 and SOX10, whereas most 
melanomas do. Moreover, a junctional melanocytic component should be searched for since it 
is evidenced as a crucial clue to a melanocytic tumour [18]. 

CD10 expression has also been demonstrated in visceral PEComas of the uterus [20, 21], 
while no expression was seen in PEComas of the retroperitoneum, ileum, laryngopharynx or 
the liver [7]. None of the cases showed chromosomal imbalances (aCGH analysis) or initiating 
mutations. DNA sequencing demonstrated wild-type alleles for BRAF, NRAS, KIT, GNAQ, and 
GNA11 [4]. 

Diagnosing primary cutaneous PEComas is challenging given their rarity and their poten-
tial similarity to a long list of other cutaneous tumours that can undergo clear cell change. 
Most importantly to name are metastases of renal cell carcinomas, which are rare as well [22, 
23]. Others are clear cell dermatofibroma and clear-cell variants of atypical fibroxanthoma, 
clear-cell xanthoma, balloon-cell melanoma and balloon-cell nevus, paraganglioma-like 
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dermal melanocytic tumours, sebaceous carcinoma [7], clear-cell sarcoma and dermal clear 
cell mesenchymal neoplasm [6]. 

Overall, the prognosis of cutaneous PEComas is favourable. Primary cutaneous PEComas 
are generally considered benign, although there have been two case reports describing malig-
nant primary cutaneous PEComas [11, 12]. 

Conclusion 

Recent publications and our case show that CD10 is not a suitable marker for reliable dif-
ferentiation between primary cutaneous PEComa and metastasis of clear cell renal carcinoma, 
since cutaneous PEComas also frequently express CD10. For a precise diagnosis of PEComa, a 
comprehensive immunohistochemical analysis with a panel of multiple antibodies is required. 
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Fig. 1. a Dermal clear cell tumour with a marginal zone separating it from the overlying epidermis. Haema-

toxylin-eosin, original magnification ×12.5. b Capillary vessels surrounded by nests of clear epithelioid 

cells. Haematoxylin-eosin, original magnification ×400. 
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Fig. 2. PEComa with immunohistochemical positivity for CD10 (a), MiTF (b), and HMB-45 (c) and negativity 

for Pan-Cytokeratin (d). Original magnification (a–d) ×400. 
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