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Case Report
Expression of epithelial markers in PEComa of sacral 
ligament: a potential diagnostic pitfall

Lu-Jian Wang1, Qing-Fu Zhang2, Ai-Lin Jin2, Xue-Shan Qiu2, Li-Mei Sun2

1Department of Human Anatomy, College of Basic Medical Sciences, China Medical University, Shenyang 110122, 
PR China; 2Department of Pathology, College of Basic Medical Sciences, China Medical University, Shenyang 
110122, PR China

Received March 8, 2016; Accepted May 24, 2016; Epub July 1, 2016; Published July 15, 2016

Abstract: Perivascular epithelioid cell neoplasm/tumor (PEComa) was a relatively uncommon lesion of mesenchy-
mal origin characterized by perivascular epithelioid cells with distinctive histological and immunohistochemical 
features. The occurrence in the sacral ligament was exceptional rare. Cytokeratin and epithelial membrane antigen 
(EMA) were considered as commonly useful epithelial markers to distinguish epithelial from mesenchymal tumor, 
but the expression of cytokeratin and EMA had also been seen in some mesenchymal tumor. Here, we presented 
an unusual case of PEComa of sacral ligament positive for cytokeratin and EMA, which was misdiagnosed as carci-
noma. Our case suggested that the epithelial markers (including cytokeratin and EMA) show an overlap with that of 
PEComa, which represented a diagnostic pitfall for confusing PEComa with carcinoma.
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Introduction

Cytokeratins are proteins of keratin-containing 
intermediate filaments which are useful mark-
ers for epithelial cells, previous studies have 
shown that cytokeratin can also been expressed 
in tumors of mesenchymal origin tumor such as 
epithelioid sarcoma, epithelioid angiosarcoma 
[1], mesothelioma, synovial sarcoma [2], osteo-
sarcoma [3], interstitial reticulum cell sarcoma 
[4] and chordoma [5]. In this paper, we reported 
a case of CK (pan)-positive PEComa in sacral 
ligament, which was misdiagnosed as carcino-
ma of sacral ligament.

Case description

A 52-year-old Chinese woman presented with 
enlarged mass of sacral ligament without other 
systemic symptoms for 2 months. Physical ex- 
amination: the enlarged mass is about 5.5 cm 
in diameter, with smooth surface, clear bound-
ary and medium texture. The patient had no 
fever, no night sweat and no rash on body. Se- 
rum tumor markers including carbohydrate 
antigen 125 (CA125), carbohydrate antigen 19- 

9 (CA19-9) and carcinoembryonic antigen (CEA) 
were all within the normal range.

Immunohistochemical studies

The biopsy specimen was fixed in 10% buffered 
formalin solution and embedded in paraffin, 
sectioned at 4 µm, and stained with hemato- 
xylin and eosin. Immunohistochemical staining 
was performed by using the streptavidin-per- 
ox-idase system (Ultrasensitive, MaiXin Inc, Fu- 
zhou, China) according to the manufacturer’s 
instruction. Heat-induced epitope retrieval was 
performed. The following antibodies (MaiXinInc, 
China, prediluted) were used: Cytokeratin (pan), 
EMA, S-100, HMB45, MelanA, Desmin, Actin 
(SMA), CD34, Vimentin and the Ki-67. Positive 
and negative controls were evaluated appropri-
ately for each procedure.

Pathological findings 

The patient was diagnosed as mass of sacral 
ligament and a sacral ligament mass biopsy 
was carried out. Hematoxylin and eosin sec-
tions showed that the larger more round tumor 
cells with an ‘empty’ (glycogen-rich) cytoplasm 
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or an eosinophilic, epithelioid appearance. Tu- 
mor cells can have large, hyperchromatic nuclei 
with prominent nucleoli (Figure 1A). Immuno- 
histochemical stainings showed that the tumor 
cells were positive for cytokeratin (Figure 1B), 
EMA (Figure 1C), HMB45 (Figure 1D), MelanA 
(Figure 1E), Desmin and vimentin, but negative 

for SMA (Figure 1F), p63, S-100 and CD34. The 
Ki-67 labeling index was about 20%. The tumor 
cells showed some similar characteristics of 
carcinoma and expression of epithelial cells 
marker. Therefore, the patient was initially diag-
nosed as metastatic carcinoma of sacral liga-
ment and then was referred to the department 

Figure 1. Morphological change and immunohistochemical staining of the tumor (Original magnification ×100). A. 
The tumor cells are epithelioid with moderate clear cytoplasm and vesicular nuclei. B. The tumor cells were diffuse 
expression of cytokeratin. C. The tumor cells were diffuse expression of EMA. D. The tumor cells were diffuse and 
strong expression of HMB45. E. The tumor cells were diffuse and strong expression of MelanA. F. Tumor cells were 
entirely negative for Actin (SM).
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of oncology to search for the origin. Because 
non-malignant tumors were found in other 
organs by PET-CT scan, the oncologist advised 
a revision of the pathological diagnosis.

Revision was performed in the Department of 
Pathology in The First Affiliated Hospital of 
China Medical University. The hematoxylin and 
eosin-stained sections showed that the atypi-
cal tumor cells were large size, with abundant 
clear cytoplasm, cell nuclear was enlarged and 
round, hyperchromatic nuclei, and prominent 
smaller eosinophilic nucleoli. The revision con-
firmed that the specimen was positive for cyto-
keratin and EMA with a cytoplasm positive 
staining, the infiltrated cells had a strong posi-
tive reaction to HMB45 and MelanA. P63 was 
negative. Based on the morphologic and immu-
nophenotypic findings, we concluded that this 
was a PEComa of sacral ligament.

Discussion

Recent studies showed that the expression of 
cytokeratin had also been seen in some tumors 
of non-epithelial origin such as epithelioid sar-
coma, epithelioid angiosarcoma [1], mesotheli-
oma, synovial sarcoma [2], osteosarcoma [3], 
interstitial reticulum cell sarcoma [4] and chor-
doma [5]. Here, we reported a case of CK (pan)-
positive PEComa in sacral ligament. While both 
PEComa and carcinoma express cytokeratin 
(pan), therefore, cytokeratin and EMA immuno-
histochemical studies could not be utilized as 
markers to distinguish PEComa from carcino- 
ma.

Morphologically, the epithelioid appearance is 
another deceptive feature of PEComa, while 
this is also a typical appearance of carcinoma 
or melanoma. If the neoplastic cells are epithe-
lioid or spindle cells arranged around vascular 
channels, and with moderate clear cytoplasm 
and vesicular nuclei, it suggests the possibility 
of PEComa. In this case, we need to detect 
HMB45 and MelanA to confirm the diagnosis of 
PEComa. 

According to Folpe AL [6], the majority of 
PEComa have a relatively better clinical course. 
However, if the tumor shows tumor size >5.0 
cm, infiltration, high nuclear grade, increased 
cellularity, mitotic activity (>1 mitosis per 50 
HPF) and tumor necrosis, it may have a more 
aggressive course. In our case, because of the 

extensive presence of atypical epithelioid cells 
and tumor size >5.0 cm and relative high ki67 
index, we diagnosed it as an “uncertain malig-
nant potential” PEComa. Our patient is on peri-
odic follow-up for the last 18 months and re- 
mains asymptomatic.

In addition, the differential diagnosis also in- 
cludes some other tumors which can possess 
epithelioid or spindle cells, such as: clear cell 
sarcoma, clear cell carcinoma, conventional 
melanoma, epithelioid smooth muscle neopl- 
asm, endometrial stromal sarcoma, gastroin-
testinal stromal tumor and paraganglioma. 
Based on the classic histologic structure and 
immunostaining, the correct diagnosis can be 
made. Tumor cells are positive for melanocytic 
markers, namely HMB45, MelanA and smooth 
muscle actin (SMA). Our case demonstrated 
the characteristic histological features along 
with HMB45 and MelanA positivity confirming 
the diagnosis of PEComa. But actin (SMA) is not 
positive in our case. According to Sundram U 
[7], smooth muscle marker negative do not 
exclude the diagnosis of PEComas. It is essen-
tial for using a panel of antibodies to make the 
correct diagnosis. 

In summary, this case was misdiagnosed with 
carcinoma because of the positive immunore-
action toward epithelial cells markers. However, 
the presence of HMB45 and MelanA, p63 neg-
ative confirms the diagnosis of PEComa. This 
case emphasizes that epithelial markers (CK 
and EMA) expression can be a potential pitfall 
for confusing PEComa with carcinoma.
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