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Case Report
Malignant uterine perivascular epithelioid cell tumor: 
histopathologic and immunohistochemical  
characterization of a rare tumor in a  
post-menopausal woman 
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Abstract: Background: Perivascular epithelioid cell tumors (PEComas) are rare, mesenchymal neoplasms composed 
of epithelioid cells exhibiting myogenic and melanocytic differentiation. The uterus is an infrequent site of involve-
ment. The most common histopathologic mimics include leiomyosarcoma, endometrial stromal sarcoma, undiffer-
entiated uterine sarcoma, and malignant melanoma. Rendering an accurate histopathologic diagnosis is essential, 
owing to the prognostic and therapeutic implications. Case: A 65-years-old post-menopausal woman presented with 
post-menopausal bleeding, abdominal pain, and heaviness for the last four months. Ultrasound abdomen revealed 
a large uterine mass replacing the endometrial cavity. She underwent a total abdominal hysterectomy with bilateral 
salpingo-oophorectomy. Result: Microscopically, a circumscribed tumor with tumor cells arranged in sheets and 
interlacing fascicles, with interspersed fine capillary network, was seen. The individual tumor cells were epithelioid 
to spindle with moderate pleomorphism, round nuclei, vesicular chromatin, prominent macronucleoli, and moderate 
cytoplasm. Mitosis was 2-3/50 HPFs. On immunohistochemistry, tumor cells were positive for HMB-45, Melan-A, 
and smooth muscle actin and were negative for h-caldesmon, TFE3, S-100, CD10, and pan-cytokeratin. Based 
on the histopathologic and immunohistochemical features, a final diagnosis of malignant uterine PEComa was 
rendered. Conclusions: This index report describes the characteristic histopathologic and immunohistochemical 
features of malignant uterine PEComa and highlights the salient features that distinguish it from other commonly 
encountered histopathologic mimics.
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Introduction

Perivascular epithelioid cell tumors (PECo- 
mas) are a distinct type of mesenchymal tu- 
mor composed of perivascular epithelioid cells 
exhibiting both myogenic and melanocytic dif-
ferentiation [1]. These tumors represent a  
complex, broad mesenchymal tumor category 
including PEComa, not otherwise specified 
(NOS), angiomyolipoma, lymphangioleiomyo-
matosis, pulmonary clear cell sugar tumor, pri-
mary extrapulmonary sugar tumor, and other 
tumors with similar features at various sites [2, 
3]. 

The most common sites of involvement for 
PEComa, NOS are the gastrointestinal and the 
genitourinary tracts. PEComas arising in the 
female genital tract (FGT) account for around 
20%, with the uterus being the most common 
site [2]. However, diagnosing uterine PEComas 
is challenging because of non-specific clinical 
and radiologic features [4]. Definite diagnosis 
requires microscopy and immunohistochemis-
try. Nevertheless, owing to its rarity, not many 
surgical pathologists are aware of its morpho-
logic and immunohistochemical features, often 
leading to misdiagnosis with significant prog-
nostic and therapeutic implications. 
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Case presentation

Clinical features

A 65-year-old female presented with post-
menopausal bleeding, abdominal pain, and 
heaviness for the last four months. Clinical 
examination revealed an abdominopelvic ma- 
ss measuring 10 cm in maximum dimension. 
Ultrasound abdomen showed a large mass in 
the uterus, replacing the endometrial cavi- 
ty. With a provisional clinical diagnosis of endo-
metrial carcinoma, total abdominal hysterecto-
my with bilateral salpingo-oophorectomy was 
performed.

Gross findings

Grossly, the uterus was enlarged, measuring 
12×10×8 cm, while other organs were unre-
markable. On bivalving the uterus, a tumor me- 

asuring 10.5×8.5×8 cm was seen in the endo-
metrial cavity with a variegated, greyish-tan 
appearance. 

Histopathologic features

Microscopically, a relatively well-circumscrib- 
ed tumor with pushing borders was seen. The 
tumor cells were arranged in sheets and fas- 
cicles, with an interspersed fine capillary net-
work [Figure 1]. Tumor cells were predominant-
ly epithelioid with focal spindling. The cells were 
moderately-markedly pleomorphic with round 
nuclei, vesicular chromatin, prominent macro-
nucleoli, and a moderate to abundant amount 
of pale-eosinophilic cytoplasm. Focally, multi-
nucleated tumor giant cells, areas of necrosis, 
and stromal hyalinization were also noted. 
Mitotic count was 2-3/50 HPFs [Figure 2]. 
Based on these features, a diagnosis of a mes-
enchymal uterine neoplasm was rendered, with 

Figure 1. Panel of photomicrographs highlighting the major architectural patterns. A: Section from the uterine PECo-
ma showing a relatively circumscribed tumor with pushing borders at places (H&E; 4×); B: Section showing tumor 
cells arranged in diffuse sheets with interspersed thin-walled vascular channels (H&E; 4×); C: Section showing 
tumor cell arrangement as interlacing fascicles (H&E; 10×); D: Section showing sheets of epithelioid tumor cells 
(H&E; 10×).
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differential consideration of epithelioid leio-
myosarcoma and PEComa. 

Immunohistochemical features

On immunohistochemistry, the tumor cells 
were negative for h-caldesmon, TFE3, S-100, 
CD10, and pan-cytokeratin; however, they sh- 
owed diffuse strong positivity for HMB-45, 
Melan-A, and focally for smooth muscle actin 
(SMA). CD34 highlighted the characteristic pe- 
rivascular arrangement of tumor cells. Ki-67 
index was 20% [Figure 3]. A final diagnosis of 
malignant uterine perivascular epithelioid cell 
tumor (PEComa) was given. 

Clinical course

After a histopathologic diagnosis of malignant 
PEComa was rendered in the index patient, she 

was counseled for all the available adjuvant 
treatment modalities. However, she opted to 
remain on close follow-up post-surgery and is 
disease-free, 29 months post-surgery.

Discussion 

Perivascular epithelioid cell tumors arise from 
the perivascular epithelioid cells, which are 
large polygonal cells with well-defined bord- 
ers, centrally placed nuclei, vesicular chroma-
tin, prominent nucleoli, and abundant clear to 
eosinophilic cytoplasm. They have both myoid 
and melanocytic differentiation [2, 3]. 

PEComas can be seen in various anatomic 
locations, including the gastrointestinal tra- 
ct, genitourinary system, female genital tract 
(FGT), skin, and soft tissues. Rarely, involve-
ment of the heart, orbit, and lung has also been 

Figure 2. Panel of photomicrographs highlighting the typical cytomorphologic features. A: Section from the uterine 
PEComa showing the epithelioid morphology of the tumor cells with moderate to marked nuclear pleomorphism, 
round to oval nuclei, prominent nucleoli and abundant cytoplasm (H&E; 40×); B: Section from the uterine PEComa 
showing scattered larger rhabdoid cells with eccentric nuclei, prominent nucleoli and abundant eosinophilic cyto-
plasm (H&E; 40×); C: Section showing scattered tumor giant cells (H&E; 20×); inset shows a mitotic figure (H&E; 
40×); D: Area showing tumor necrosis (H&E; 20×).
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reported [5]. However, of all the tumors involv-
ing the FGT, PEComas are quite rare. The age of 
the patients may range from 9-79 years, with a 
median age of 51.5 years [6, 7]. Clinical pre-
sentations are non-specific and vary with the 
site, size, and extent of the tumor, most com-
mon being abnormal vaginal bleeding, abdomi-
nal pain, and/or swelling [7]. Radiologic fea-
tures also are non-specific and similar to uter-
ine smooth muscle tumors [4]. 

Although the exact histogenesis is not clear, an 
association of around 10% of uterine PEComas 
with tuberous sclerosis complex (TSC) has 
been identified [3, 7]. Other genetic alterations 
include translocations of the TFE3 gene on the 
short arm of the X chromosome (Xp11.23) and 
recurrent translocation involving the RAD51B 
gene on the long arm of chromosome 14 
(14q24.1), the latter being exclusively noted in 
uterine PEComas [8]. 

Grossly, these are relatively circumscribed, so- 
lid, and firm tumors, with tan-yellow to grey-
white cut-surfaces [3, 9]. Microscopically, th- 
ese may show circumscribed, pushing, or focal-
ly to overtly infiltrative borders. PEComas of- 
ten exhibit variable architectural patterns with-
in the same tumor, including sheets, nests, 

cords, trabecular, fascicular, and pseudoalveo-
lar arrangements. There is a distinct inter-
spersed thin and delicate vascular network 
with a perivascular/radial distribution of tumor 
cells. The individual tumor cells are large, poly- 
gonal to epithelioid to spindle-shaped with  
well-defined cell borders. There is a variable 
degree of nuclear atypia, with round central 
nuclei, prominent nucleoli, and moderate to 
abundant amount of clear to eosinophilic cyto-
plasm. Focal areas exhibiting rhabdoid mor-
phology, bizarre tumor giant cells, Touton giant 
cells, melanoma-like macronucleoli, intranucle-
ar pseudoinclusions, and diffuse stromal hya-
linization have also been described. High mitot-
ic index >/=2 mitoses/50 HPFs, atypical mito-
sis, lymphovascular invasion, and necrosis are 
seen in malignant cases [3, 9]. 

Establishing an accurate histopathologic diag-
nosis is challenging as the tumor mimics other 
uterine mesenchymal tumors. Differential diag-
nosis of uterine PEComas includes epithelioid 
leiomyosarcoma, endometrial stromal sarco-
ma, gastrointestinal stromal tumor (GIST), and 
other rarer neoplasms such as alveolar soft 
part sarcoma (ASPS), paraganglioma, meta-
static melanoma/clear cell sarcoma of soft 
parts, and undifferentiated carcinoma [2, 3, 7]. 

Figure 3. Panel of photomicrographs highlighting the characteristic immunohistochemical features. A: Section from 
the uterine PEComa showing characteristic epithelioid morphology of the pleomorphic tumor cells (H&E; 20×); B: 
Immunohistochemistry (IHC) for HMB-45 showing diffuse cytoplasmic positivity in the tumor cells (10×); C: Immu-
nohistochemistry (IHC) for Melan-A showing diffuse cytoplasmic positivity in the tumor cells (20×); D: Immunohisto-
chemistry (IHC) for SMA showing cytoplasmic positivity in the tumor cells (20×); E: IHC for CD34 highlighting the fine 
vascular network within the tumor (H&E; 10×); F: Ki-67 index is approximately 20% (H&E; 10×).
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Table 1. Morphologic and immunohistochemical features of histopathologic mimics of perivascular epithelioid cell tumors in the female genital 
tract
Tumor Gross features Microscopic features Immunohistochemistry
Epithelioid leiomyosarcoma Fleshy to firm, solid, grey-white 

mass with whorling, with/without 
necrosis

Long and short fascicles of tumor cells, with focal nests and sheets of 
epithelioid tumor cells with round to elongated nuclei, moderate amount 
of eosinophilic cytoplasmic, and perinuclear vacuoles.

Smooth muscle differentiation: h-caldesmon and SMA: 
positive
Negative markers: HMB-45, Melan-A, CD10, CD117/c-kit

Malignant melanoma Soft to friable, polypoidal lesion, 
tan brown to black in color with 
areas of hemorrhage and necrosis

Infiltrative, sheets, nesting arrangement of tumor cells. Round to 
plasmacytoid to spindled morphology with prominent macronucleoli and 
intracytoplasmic melanin pigment in many cases.

Melanocytic differentiation: HMB-45, Melan-A, S-100, 
MiTF: positive 
Negative markers: SMA, h-caldesmon

Endometrial stromal sarcoma Polypoidal or intramural, firm to 
fleshy masses, with myometrial 
invasion

Infiltrative/pushing borders, hypercellular, blue looking tumor with round 
tumor cells arranged in vague to well defined nests and separated by 
delicate arterioles. Low-grade ESS demonstrates inconspicuous nucleoli 
while these are prominent in high-grade ESS.

Endometrial stromal differentiation: Estrogen and proges-
terone receptors, CD10, Cyclin-D1: positive
Negative markers: h-caldesmon, S100, HMB-45 

Gastrointestinal stromal tumor Circumbscribed, solid, firm, grey-
white mass

Admixture of epithelioid and spindled morphology, variable nuclear 
pleomorphism, usually have fibrillary background. Increased mitosis and 
necrosis common in malignant tumors.

May show neural and/or smooth muscle differentiation: 
DOG-1, c-kit: positive
SMA and S100: may be positive in some cases
Negative markers: HMB45, Melan-A, MiTF

Perivascular epithelioid cell tumor Circumscribed, solid, grey-white, 
firm mass

Tumor usually shows pushing borders with variable admixture of 
epithelioid and spindled morphology, variable nuclear pleomorphism, 
interspersed thin delicate vasculature, areas with multinucleated gisant 
cells, hyalinization and rhabdoid phenotype may be noted. Frequent 
mitosis and necrosis common in malignant tumors.

Myo-melanocytic differentiation: HMB-45, MelanA, MiTF, 
SMA, calponin: positive
Negative markers: S100, CD10, CD34, DOG1, CD117/c-kit
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Nevertheless, it is crucial to accurately differ-
entiate uterine PEComas from their pathologic 
mimics as it carries significant prognostic and 
therapeutic implications. Targeted therapies 
are available for use in a subset of uterine 
PEComas. Salient features helpful in distin-
guishing these tumors have been presented in 
Table 1 [1-3, 7]. 

PEComas, uniquely, show immunohistochemi-
cal positivity for both melanocytic (HMB-45, 
Melan-A, microphthalmia transcription factor) 
and myoid markers (SMA, desmin, caldesmon, 
calponin), while cytokeratin and S-100 are  
generally negative. The immunoreactivity pat-
terns may vary based on the histopathological 
appearance of the tumor cells; predominantly 
spindled PEComas are more likely to express 
smooth muscle markers than those with a  
predominant epithelioid appearance, wherein 
prominent expression of melanocytic markers 
is noted [5]. Cathepsin K is a highly sensitive 
marker for PEComas; however, it lacks specific-
ity as the expression is also seen in smooth 
muscle tumors. TFE3 immunohistochemistry 
can be used as a surrogate to identify the TFE 
translocation-associated PEComas. Additional- 
ly, the TFE3 translocation-associated PEComas 
generally show strong diffuse expression of 
HMB-45 and focal/absent expression of other 
melanocytic and smooth muscle markers [9]. 
PNL2, or the anti-melanoma antibody, is a sen-
sitive and specific immunomarker for PEComas 
owing to its no/minimal expression in smooth 
muscle tumors [12]. 

PEComas can be classified into benign, uncer-
tain malignant potential, and malignant catego-
ries based on its gross and the microscopic 
features. PEComas with uncertain malignant 
potential exhibit moderate nuclear pleomorph- 
ism or multinucleated giant cells or size > 5 cm. 
PEComas are categorized as malignant if they 
demonstrate > 4 poor prognostic indicators out 
of the following: size ≥5 cm, significant nuclear 
atypia, mitosis ≥1/50 HPF, necrosis, and evi-
dence of lymphovascular invasion [10]. The 
pathologic features favoring the malignant na- 
ture of the PEComa in the index case included 
tumor size more than 5 cm, high cellularity, 
moderate-marked cytologic atypia, focal necro-
sis, and 20% Ki-67 index.

Standard treatment protocols are not yet avail-
able for these tumors owing to their rarity. To 

date, radical surgery is the treatment of choice. 
Malignant uterine PEComas can show wide-
spread local disease and distant metastasis, 
with lungs being the most frequent site, fol-
lowed by liver, central nervous system, and 
bones [2, 11]. Chemotherapy, radiotherapy, 
and targeted therapy using mTOR inhibitors 
may be used in metastatic cases [7, 13]. 

Conclusions

Uterine PEComas are rare mesenchymal neo-
plasms. The diagnosis is based on characteris-
tic histopathologic and immunohistochemical 
features. Owing to significant prognostic and 
therapeutic implications, these tumors need to 
be accurately distinguished from their morpho-
logic mimics for appropriate patient manage- 
ment.
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