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Case Report
Malignant perivascular epithelioid cell tumor of the  
retroperitoneum
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Abstract: Perivascular epithelioid cell tumors (PEComas) are a rare type of mesenchymal neoplasms characterized 
by a proliferation of perivascular cells with an epithelioid phenotype and expression of myo-melanocytic markers. 
The majority of PEComas seem to be benign and usually their prognosis is good. Malignant cases are extremely 
rare, exhibiting a malignant course with local recurrences and distant metastases. We herein report a case of a 
malignant PEComa arising in the retroperitoneum. The patient was a 55-year-old woman experiencing abdominal 
discomfort for approximately one month. Ultrasound and computer tomography (CT) scans of the abdomen revealed 
a solid mass arising from the retroperitoneum. Microscopically, the tumor was composed of epithelioid cells mixed 
with spindled cells. The nucleus had significant atypia, and the mitoses were obvious. The focal intravascular tumor 
embolus was visible. Immunohistochemically, the epithelioid tumor cells were positive for HMB45 and Melan-A, and 
the spindled tumor cells were positive for SMA and desmin. Seven months after a surgical resection, an ultrasound 
revealed liver metastases. In conclusion, the malignant PEComas of the retroperitoneum is a very rare neoplasm 
with unique morphological and immunohistochemical characteristics. It should be differentiated from other epithe-
lioid cell tumors of the retroperitoneum.
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Introduction

Perivascular epithelioid cell tumors (PEComas) 
are a rare mesenchymal neoplasm composed 
of perivascular epithelioid cells in which their 
histomorphology and immunophenotype per-
form in a unique way. Most PEComas are benign 
and do not recur after surgical resection. 
Malignant cases exist but are extremely rare 
[1-5]. We present our first case of a malignant 
PEComas of the retroperitoneal region, and dis-
cuss the clinicopathological features, the 
immunophenotype and the differential diagno-
sis to improve awareness about this type of 
tumor and how to diagnose it.

Case description

A 55-year-old female was complaining of right 
lower abdominal discomfort. A swelling pain 
occurred at night when she was resting, and it 
lasted about 10 minutes each time. The pain 
was accompanied by sweating, and the loss of 

appetite. A physical examination confirmed that 
the abdomen was flat, and a hard mass (6.0 cm 
in diameter) could be touched on the inner side 
of the iliac spine in the right lower abdomen. 
When pressed, it produced pain, but with no 
abnormal pulsation. An abdominal ultrasound 
inspection revealed that the middle of the right 
ureter was depressed with the inner diameter 
of upper-mid segment measuring approximate-
ly 0.7-1.8 cm, and the length was approximately 
7.2 cm, however the display of the lower seg-
ment was unclear. A lower echo (ranging approx-
imately 5.8 × 4.3 cm) could be seen above the 
right iliac artery and vein. The border was clear, 
but irregular in shape. A color Doppler inspec-
tion revealed a visible blood flow signal in the 
surrounding area and inside, which was record-
ed in the spectrum of the arterial blood flow. A 
pelvic CT inspection displayed a shadowy soft 
tissue mass with uniformed density and rough 
edges, measuring approximately 5.1 × 4.4 × 
5.5 cm in the bifurcation of the retroperitoneal 
iliac vessel on the right side (CT value was 
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approximately 27.0 HU). This strip liquid low 
density shadow was also seen in the surround-
ing adipose tissue. In addition the right ureter 
and nearby muscle were depressed, and the 
upper ureter and right renal pelvis were dilated. 
Clinical diagnosis was a tumor of the retroperi-
toneum. During retroperitoneal tumor resec-
tion, a round solid mass approximately 6.0 × 
5.0 cm in size was located in the front of the 
right psoas muscle. The mass was connected 
to the right ureter, depressing it. The mass was 
also near the inferior vena cava and the bifur-
cation of the right common iliac artery.

Material and methods

The surgical specimen was fixed in 10% neutral 
formalin solution, embedded in paraffin and 
stained with hematoxylin-eosin (HE). Using the 

EnVision method, immunohistochemical stain-
ing was performed on the tissue sections for 
the following markers: HMB45, Melan-A, chro-
mogranin (CgA), inhibin-α, SMA, membrane 
antigen (EMA), cytokeratin (CK), synaptophysin 
(Syn), desmin, S-100, vimentin, CD117, CD34, 
and calretinin (CR).

Results

Grossly, the resection specimen was a grayish 
red spherical mass, approximately 7.5 × 5.0 × 
4.5 cm in size. It seemed to be enveloped and 
there was little adipose tissue attached to the 
surface. On sectioning, most of the tumor was 
necrotic, yellowish and soft and the residual tis-
sue near the envelope was grayish-white and 
grayish-red, with a delicate fish-like texture.

Figure 1. Histologic features of malignant perivascular epithelioid cell tumor of the retroperitoneum. A: The tumor 
is primarily composed of epithelioid cells. HE, × 100. B: The epithelioid cells are arranged radially around the blood 
vessels. HE, × 100. C: The neoplasm cytoplasms are transparent. HE, × 100. D: The irregular mitoses. HE, × 200. 
E: The multinucleated giant cell. HE, × 100. F: The spindle cells show sarcoma-like structure. HE, × 100. G: Smooth 
musle-like cells. HE, × 100. H: Geographic necrosis. HE, × 100. I: Intravascular tumor thrombus. HE, × 100.
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Microscopically, the tumor cells were primarily 
composed of round and polygonal epithelioid 
cells (Figure 1A) forming a nest or mass with 
obvious pleomorphic features. There was less 
interstitial tissue that consisted of the thin 
sinus vessel. In some areas, the epithelioid 
cells arranged radically around the blood ves-
sels (Figure 1B). The cytoplasms were abun-
dant, most of which were eosinophilic granular, 
some were transparent (Figure 1C) and others 
were granular and lightly stained. The cyto-
plasm of a few epithlioid cells was spider-
shaped, lightly stained, and translucent in sur-
rounding areas. The nucleus had significant 
atypia, and mitotic activity was common and 
irregular mitotic figures were quite visible 
(Figure 1D). In the tumor tissue, there were a 
lot of single nucleus, dual- nucleus and multi-
nucleus giant tumor cells (Figure 1E) in a vari-

ety of shapes. The chromatin was deeply 
stained, appearing in a mass; some nucleoli 
were visible. In some sections of the tumor 
there were sarcomatoid changes, and the 
tumor cells were lined in spindle-shaped bun-
dles (Figure 1F). A few cytoplasms were stained 
red, like smooth muscle cells (Figure 1G). The 
necrosis sections of the tumor showed geo-
graphic necrosis change (Figure 1H), and the 
tumor thrombus (Figure 1I) could be seen in 
the vessels near the capsule.

Immunohistochemically, in the tumor tissue, 
the epithelioid cells were diffusely positive for 
HMB45 (Figure 2A) and Melan-A (Figure 2B), 
as well as focal positive for vimentin and EMA. 
In the sarcomatoid area, the spindle-shaped 
cells were diffusely positive for SMA (Figure 2C) 
and desmin (Figure 2D). The neoplastic cells 

Figure 2. Immunohistochemical features of malignant perivascular epithelioid cell tumor of the retroperitoneum. 
The epithelioid cells are positive for HMB45 (A), MelanA (B). The spindle cells are positive for SMA (C) and desmin 
(D). Immunostaining, × 400.
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were negative for the remaining antibodies, 
including CgA, Syn, S-100, CD117, CD34, CK, 
calretinin and inhibin-α.

On the basis of the above histopathological and 
immunohistochemical features, a diagnosis of 
malignant PEComa of the retroperitoneum was 
made. The patient chose not to have any adju-
vant chemotherapy or radiotherapy. An ultra-
sound inspection performed 7 months after 
surgery revealed liver metastases.

Discussion

As a rare kind of soft tissue neoplasms com-
posed of a pure proliferation of the perivascular 
epithelioid cell, PEComas was first reported by 
Zamboni et al [6] in 1996. In 2002 the World 
Health Organization officially defined it as a 
mesenchymal tumor composed of histological-
ly and immunohistochemically distinctive peri-
vascular epithelioid cells [1]. The PEComas 
tumor family includes: angiomyolipoma (AML), 
Clear cell “sugar” tumor (CCST), lymphangio-
myomatosis (LAM), Clear cell myomelanocytic 
tumor of the ligamentum teres/falciform liga-
ment (CCMMT) , and some clear cell tumors in 
the pelvic cavity, the abdominal cavity, the 
digestive tract, the genitourinary tract, the sur-
rounding soft tissue and skin which can not be 
classified into the above special types. Except 
for AML, CCST, LAM and CCMMT, the remainder 
of PEComas are referred to as nonspecific peri-
vascular epithelioid cell tumors (PEComa-NOS) 
[7]. The names of these nonspecific perivascu-
lar epithelioid cell tumors vary in the literature, 
including extrapulmonary sugar tumor, perivas-
cular epithelioid cell tumor, monomorphic epi-
thelioid vascular smooth muscle lipoma etc. 
The PEComas-NOS is very rare [8, 9], it is com-
monly found in the uterus and gastrointestinal 
tract, most are benign, however, a few are 
malignant.

More than 20 cases of retroperitoneal PEComas 
are documented in the literatures [5, 8, 10-13], 
the age of the patients range from 34 to 73 
years old, most of them being female. The clini-
cal symptoms often lack specificity. Most 
patients did not have any discomfort, and the 
tumor was discovered accidentally by the 
patient or during a physical examination. For 
the few patients with a larger tumor, the adja-
cent organs and tissues may have been 
depressed, so there may be a series of symp-
toms such as abdominal discomfort, abdomi-

nal bloating, abdominal pain, reduction in food 
intake, frequent urination, leg pain and numb-
ness. Individual patients may have symptoms 
such as lower back pain or a rise in blood pres-
sure. Usually, the tumor is large and invasive. It 
may recur and distant metastasis can also 
occur. The latter can spread to the liver, lung, 
brain and bones, and can lead to the death. A 
patient in such a case manifested abdominal 
discomfort, and the abdominal pain was obvi-
ous, especially at night when resting.

Morphologically, the visible tumor is often larg-
er in size; the diameter of the largest one can 
be up to 30 cm. Most of this type has enve-
lopes. The section is gray red, gray or taupe; 
and the texture is solid, tough or brittle; a few of 
them are fish-like which may be associated with 
hemorrhage, cystic degeneration and necrosis. 
Observed under the microscope, the tumor 
cells are located around the blood vessels and 
usually are radically arranged around the ves-
sel lumen. The tumor cells are mainly com-
posed of the epithelioid cells and spindle-
shaped cells, and the proportion of the two 
kinds of cells vary in different tumors. The epi-
thelioid cells are located around the vessels, 
and are arranged in a solid nest, sheet, cord or 
organ-like arrangement; the cytoplasm is trans-
parent to slight eosinophilic, granular; the 
nucleus is round or oval, and it may have nucle-
ar atypia. The cytoplasm and nucleus of the 
spindle-shaped cells look like the smooth mus-
cle cells, and often are away from the vessels 
and arranged in bundles. In some cases, there 
are multinucleated giant cells, and the deposi-
tion of brown particles can be found in a few 
cases. The interstitial tissue is rich in blood 
vessels, and it often is a delicate vascular net-
work. The thick-walled blood vessel is rare, and 
the wall may have hyaline degeneration. In 
some cases, the tumor interstitial tissue may 
show varying degree of hyaline degeneration. In 
obvious cases of hyaline degeneration appear 
as a single or small nest embedded in the hya-
line degeneration or fibrous interstitial tissue, 
which is also called sclerosing PEComas [10]. 
The sclerosing PEComas is common in the ret-
roperitoneum, and was described by Hornick 
and Fletcher first and they found 11 cases of 
sclerosing PEComas in 17 cases of retroperito-
neal PEComas in their study. In the cases of 
PEComa, the tumor cells were primarily com-
posed of round and polygonal epithelioid cells 
with obvious pleomorphic features, arranged in 
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the shape of a card, beam, nest or mass. The 
interstitial tissue was less, which were com-
posed of the thin sinus vessel. In some areas, 
the tumor cells grew around the blood vessels. 
The cytoplasm of the tumor cells were abun-
dant, most of which were eosinophilic granular, 
some were transparent to lightly stained granu-
lar. The nucleus had significant atypia, and 
mitotic activity was common. In the tumor tis-
sue, there were a lot of single nucleus, dual- 
nucleus and multi-nucleus giant tumor cells. In 
some areas, the tumor showed sarcomatoid 
changes. However, the sclerosing fibrous stro-
ma was not obvious.

In the immunologic phenotype, the characteris-
tics of PEComas are the expression of melanin 
cell marker and the muscle cell marker at same 
time, but the expression of the two markers 
vary in different cases [1, 10, 13-15]. In the 
melanoma cell markers, the most sensitive one 
is HMB45, and followed by Melan A, in which 
mainly the epithelioid cells are positive. In mus-
cle cell markers, SMA and desmin are common-
ly positive, mainly for the spindle-shaped cells. 
In addition, vimentin is positive. CK, EMA, 
S-100, and CD117 are negative. In such cases, 
the epithelioid cells of the tumor tissue show 
HMB45, Melan A diffusely positive, and vimen-
tin and EMA focally positive; in the sarcomatoid 
areas.

Because the PEComas case is rare, its biologi-
cal behavior is uncertain, and there is no uni-
fied diagnostic criteria for benign and malig-
nancy. The currently accepted classification 
criteria of benign and malignancy were pro-
posed by Folpe et al [16] in 2005, that is, the 
malignant PEComas shall comply with the fol-
lowing two or more items: tumor: > 5 cm, infil-
trative growth, higher nuclear grade and higher 
cell density, mitotic figures: ≥ 1/50 HPF, coagu-
lation necrosis, and vascular invasion. For the 
PEPEComas (its malignant potential is unde-
cided), the tumor cells are only shown as pleo-
morphic/multinucleated giant cells, or only if 
the tumor is bigger than 5 cm (> 5 cm) without 
any histological abnormalities. For the benign 
PEComa, the tumor diameter is less than 5 cm 
(< 5 cm) without any histological abnormalities. 
In this case, the maximum tumor diameter was 
7.5 cm, the nucleus had significant pleomor-
phic feature, and the mitosis was common, 
most of which were coagulation necrosis, and 
there was vascular invasion in some areas, so it 
was met the diagnostic criteria of malignant 

PEComas. Seven months after the tumor was 
removed, the liver in a B-ultrasound inspection 
revealed liver metastases, further supporting 
the diagnosis of malignant PEComa.

The malignant PEComas of retroperitoneum 
shall be differentiated from the epithelioid cells 
tumors such as the metastatic renal cell carci-
noma, the malignant melanoma or clear cell 
sarcoma, the paraganglioma, the gastrointesti-
nal stromal tumors focused on epithelioid cells, 
the epithelioid malignant neuroma and so on. 
(1) Metastatic renal cell carcinoma is similar to 
PEComas in the morphology, the cytoplasm is 
translucent or eosinophilic, and the interstitial 
tissue is rich in the vascular network, but the 
metastatic renal cell carcinoma often occurs in 
primary kidney disease, the cytoplasm of typi-
cal renal clear cell carcinoma is more translu-
cent, the nucleus is small and the nucleolus is 
not obvious, the tumor cell expresses CK and 
EMA but HMB45 and Melan-A. (2) Malignant 
melanoma or clear cell sarcoma, the nucleolus 
of the tumor cell is more obvious, and there is 
an obvious lack of rich vascular network struc-
ture and sinus blood vessels, the tumor cells 
are positive for HMB45, Melan-A and S-100 but 
no myogenic markers. (3) Paraganglioma, the 
main difference is that the cytoplasm is not 
very transparent, the tumor cells are positive 
for neuroendocrine markers, rather than 
expressing the melanoma cell and muscle cell 
markers. (4) Epithelioid Gastrointestinal stro-
mal tumors, the eosinophilic feature of the 
cytoplasm of the tumor cell is more obvious, 
but the interstitial tissue lacks vascular net-
work structure, and it is important that the 
tumor cells are positive for CD117 and CD34, 
and negative for HMB45 and Melan-A. (5) 
Epithelioid malignant schwannoma, the tumor 
cells are separated by fibrous tissues in nest or 
mass, there may be adenoid differentiation, 
the vascular network structure is not obvious, 
and S-100 is positive, while HMB45, Melan-A, 
SMA and desmin are negative.

For the treatment of PEComas, surgical resec-
tion is mainly used currently. For the malignant 
PEComas, the effect of radiotherapy and che-
motherapy is not obvious except for surgery. 
Recently, some studies [5, 11, 17] reported 

that oral administration of mTOR inhibitor 
Sirolimus has a certain effect on the malignant 
PEComas, suggesting that Sirolimus can be 
used as the target drug in the treatment of 
PEComas, which needs further study.
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In short, as a kind of rare mesenchymal tumor 
with uncertain differentiation, PEComas has 
unique histological and immunohistochemical 
features. Because PEComas is relatively rare, 
its biological behavior is uncertain, there is no 
clear diagnostic criteria of malignancy, as such 
there needs to be an accumulation of cases 
with long-term clinical follow-up.

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Jian-Zhong Zhang, 
Department of Pathology and Experimental 
Medicine, 306 Hospital of PLA, Beijing 100101, 
China. E-mail: zhangjz55@sina.com

References

[1] Folpe AL. Neoplasms with perivascular epithe-
lioid cell differentiation (PEComas). In: Fletch-
er CDM, Unni KK, Mertens F, editors. World 
Health Organization Classification of Tumors: 
Pathology of Genetics of Tumors of Soft Tissue 
and Bone. Lyon, France: IARC Press; 2002. pp:  
221-222.

[2] Bleeker JS, Quevedo JF, Folpe AL. Malignant 
perivascular epithelioid cell tumor of the uter-
us. Rare Tumors 2012; 4: e14. 

[3] Wang Y, Gao L, Zheng WQ. Multifocal PEComa 
(PEComatosis) of the female genital tract and 
pelvis: a case report and review of the litera-
ture. Diagn Pathol 2012 Mar 9; 7: 23. doi: 
10.1186/1746-1596-7-23.

[4] Selvaggi F, Risio D, Claudi R, Cianci R, Ange-
lucci D, Pulcini D, D’Aulerio A, Legnini M, Cotel-
lese R, Innocenti P. Malignant PEComa: a case 
report with emphasis on clinical and morpho-
logical criteria. BMC Surg 2011 Jan 27; 11: 3. 
doi: 10.1186/1471-2482-11-3.

[5] Bleeker JS, Quevedo JF, Folpe AL. “Malignant” 
Perivascular epithelioid cell neoplasm: risk 
stratification and treatment strategies. Sarco-
ma 2012; 2012: 541626. doi: 10.1155/ 
2012/541626. Epub 2012 Apr 26.

[6] Zamboni G, Pea M, Martignoni G, Zancanaro C, 
Faccioli G, Gilioli E, Pederzoli P, Bonetti F. Clear 
cell “sugar” tumor of the pancreas: A novel 
member of the family of lesions characterized 
by the presence of perivascular epithelioid 
cells. Am J Surg Patho 1996; 20: 722-730.

[7] Annah HB, Panvani AV. Perivascular epithelioid 
cell tumor. Arch Pathol Lab Med 2009; 133: 
648-654.

[8] Shi HY, Wei LX, Sun L, Guo AT. Perivascular epi-
thelioid cell tumors of the laryngopharynx: 
three case reports and literature review. Pathol 
Res Pract 2009; 205: 595-600.

[9] Bonetti F, Martignoni G, Colato C, Manfrin E, 
Gambacorta M, Faleri M, Bacchi C, Sin VC, 
Wong NL, Coady M, Chan JK. Abdominopelvic 
sarcoma of perivascular epithelioid cells. Re-
port of four cases in young women, one with 
tuberous sclerosis. Mod Pathol 2001; 14: 563-
568.

[10] Hornick JL, Fletcher CD. Sclerosing PEComa: 
clinicopathologic analysis of a distinctive vari-
ant with a predilection for the retroperitoneum. 
Am J Surg Pathol 2008; 32: 493-501.

[11] Koenig AM, Quaas A, Ries T, Yekebas EF, Ga-
wad KA, Vashist YK, Burdelski C, Mann O, Iz-
bicki JR, Erbersdobler A. Perivascular epitheli-
oid cell tumour (PEComa) of the retro- 
peritoneum – a rare tumor with uncertain ma-
lignant behavior: a case report. J Med Case 
2009; 3: 62.

[12] Tseng CA, Pan YS, Su YC, Wu DC, Jan CM, Wang 
WM. Extrarenal retroperitoneal angiomyolipo-
ma: case report and review of the literature.  
Abdom Imaging 2004; 29: 721-723.

[13] Martignoni G, Pea M, Reghellin D, Zamboni G, 
Bonetti F. PEComas: the past, the present and 
the future. Virchows Arch 2008; 452: 119-
132.

[14] Freeman HJ, Webber DL. Perivascular epitheli-
oid cell neoplasm of the colon. World J Gastro-
intest Oncol 2010; 2: 205-208.

[15] Fu XG, Jiang JH, Gu X, Li Z. Malignant perivas-
cular epithelioid cell tumor of mesentery with 
lymph node involvement: a case report and 
review of literature. Diagn Pathol 2013; 8: 60.

[16] Folpe AL, Mentzel T, Lehr HA, Fisher C, Balzer 
BL, Weiss SW. Perivascular epithelioid cell neo-
plasms of soft tissue and gynecologic origin: a 
clinicopathologic study of 26 cases and review 
of the literature. Am J Surg Pathol 2005; 29: 
1558-1575.

[17] Wagner AJ, Malinowska-Kolodziej I, Morgan JA, 
Qin W, Fletcher CD, Vena N, Ligon AH, Antones-
cu CR, Ramaiya NH, Demetri GD, Kwiatkowski 
DJ, Maki RG. Clinical activity of mTOR inhibition 
with sirolimus in malignant perivascular epi-
thelioid cell tumors: targeting the pathogenic 
activation of mTORC1 in tumors. J Clin Oncol 
2010; 28: 835-840.

[18] Gennatas C, Michalaki V, Kairi PV, Kondi-
Paphiti A, Voros D. Successful treatment with 
the mTOR inhibitor everolimus in a patient with 
perivascular epithelioid cell tumor. World J 
Surg Oncol 2012 Sep 3; 10: 181. doi: 
10.1186/1477-7819-10-181.

[19] Dickson MA, Schwartz GK, Antonescu CR, Kwi-
atkowski DJ, Malinowska IA. Extrarenal peri-
vascular epithelioid cell tumors (PEComas) re-
spond to mTOR inhibition: clinical and 
molecular correlates. Int J cancer 2013; 132: 
1711-177.

mailto:zhangjz55@sina.com

