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Perivascular epithelioid cell tumors are a group of mesenchymal tumors
that typically occur in soft tissue. These tumors have been reported in vari-
ous organs but rarely in the gastrointestinal tract. Most of them are consid-
ered low-grade malignant tumors; however, some cases of high-grade ma-
lignancy have been described. We report a case with long-term follow-up
of a rectal tumor in a 57-year-old woman presenting with bloody stool.
Colonoscopic examination revealed a 1.5-cm submucosal tumor in the
rectum, and the patient underwent endoscopic snaring polypectomy. Tu-
mor histology showed large polygonal cells with clear to slightly eosino-
philic cytoplasm arranged in an organoid pattern. Immunohistochemical
studies of the tumor cells revealed positive reactivity for HMB-45 and
negative staining for smooth muscle actin, desmin, cytokeratin, synapto-
physin, chromogranin A, CD34, CD117, S100 proteins, and TFE3. Thus,
a colorectal perivascular epithelioid cell tumor was diagnosed. A definite
diagnosis of a gastrointestinal perivascular epithelioid cell tumor is diffi-
cult because of its rarity and variable morphology. The biological charac-
teristics, clinical behaviors, and definitive treatment of the tumors are not
completely understood owing to limited case reports and studies. The dif-
ferential diagnosis, malignant potential, and clinical expression and treat-
ment of these tumors are discussed after a review of the literature. Patients
should be carefully followed owing to the malignant potential of these
tumors.

[J Soc Colon Rectal Surgeon (Taiwan) 2017;28:43-48]

Perivascular epithelioid cell tumors (PEComas)
are a family of rare mesenchymal tumors with
distinct histological and immunohistochemical char-
acteristics of myomelanocytic differentiation. These
tumors were first reported by Bonetti et al. in 1992.
This group includes angiomyolipomas, clear cell “su-
gar” tumor of the lung, lymphangiomyomatosis, and
genetic PEComas in various sites. In 2002, the World
Health Organization (WHO) recognized this family of
neoplasms as rare soft tissue tumors.” PEComas have

been recently reported in the kidney, liver, lung, uterus,
and adnexa’* but rarely in the gastrointestinal (GI)
tract. According to our review of relevant literature, to
date only a few caseshave been reported and one serial
study has been published.”® Because of their rarity,
PEComas are typically misdiagnosed in the initial bio-
psy specimen. Their clinical behavior as well as prog-
nostic factors and treatment remain unclear. Most
cases have relatively short follow-up periods. PEComas
are typical low-grade malignancies; however, some
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cases have shown more aggressive behaviors.” We
present a female patient with a rectal PEComa pre-
senting with bloody stool; she was disease-free 50
months postoperatively. Moreover, we have reviewed
previously reported cases of GI PEComas.

Case Report

A 57-year-old Taiwanese woman experienced epi-
gastrial pain and passed bloody stool for months. She
did not have fever, vomiting, or diarrhea. Colono-
scopic examination revealed a 1.5-cm submucosal tu-
mor, with ulceration of the overlying mucosa (Fig. 1).
The patient had no medical complications and no sig-
nificant family history of malignancy. Her chest radi-
ography was normal, and the preoperative carcino-
embryonic antigen level was within the normal limit.
The patient underwent colonoscopic snaring poly-
pectomy for removing the supposedly carcinoid tumor.

Gross examination revealed that the tumor mea-
suring 1.5 x 1.2 x 1.0 cm was covered by mucosa,
with focal ulceration. The cut surface was solid, tan,
and elastic without necrosis. Microscopic examina-
tion showed a well-defined submucosal tumor (Fig.
2A) composed of large polygonal cells arranged in
organoid or trabecular patterns and surrounded by
delicate fibrovascular bands (Fig. 2B). The tumor
cells had ovoid nuclei, small nucleoli, and abundant
clear to slightly eosinophilic cytoplasm (Fig. 2C). No
definite mitoses or necrosis were observed. The tumor

Fig. 1. Colonoscopic examination shows a 1.5 cm sub-
mucosal tumor covered by ulcerated mucosa.

was completely removed with free margins.

The initial differential diagnoses included a car-
cinoid tumor and an epithelioid-type GI stromal tu-
mor (GIST). Paraffin sections were used for conduct-
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Fig. 2. Photomicrographs of the rectal tumor. (A) A well-
defined tumor in submucosal region. The surface is
ulcerated (H&E, 25%). (B) The tumor cells are ar-
ranged as variable sheets or organoid structures in
delicate fibrovascular stroma (H&E, 100x). (C) The
neoplastic cells show ovoid nuclei, distinct nucleoli
and abundant clear to eosinophilic granular cyto-
plasm. Mitoses are not found (H&E, 400x).
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ing immunoperoxidase studies with the avidin-bio-
tin-peroxidase method. Immunohistochemical stain-
ing was performed using standard reagents and tech-
niques on an Autostainer of Ventana BenchMark UL~
TRA. The following antibodies were used: cytokera-
tin, synaptophysin, chromogranin-A, CD56, smooth
muscle actin, desmin, S-100, CD34, and CD117. How-
ever, the tumor cells stained negative for all these
markers. Further differentiation of rare tumors of
PEComa and metastatic renal cell carcinoma is sug-
gested. The primary antibodies of HMB-45, TFE3,
CD10, and renal cell carcinoma marker (RCC) were
applied. The tumor cells revealed positive reactivity
for HMB-45 (Fig. 3) and stained negative for the re-
maining antibodies (Table 1); thus, a colorectal
PEComa was diagnosed.

The patient subsequently underwent endoscopic
examination and biopsy 3 months after the initial op-
eration. No residual tumor was observed in the bio-
psied specimen. The patient was regularly followed
up at the GI and surgical outpatient department and
showed no evidence of recurrent disease or metastatic
lesions 50 months postoperatively.

Discussion

PEComa is recognized by the WHO as a very rare

soft tissue tumor in 2002.2 However, it has not been
established in the GI tumors of WHO classification
owing to it’s extreme rarity. PEComas are tumors re-
sulting from the proliferation of plumed perivascular
epithelioid cells. They have been reported in the kid-
ney, lung, soft tissue, gynecologic sites,>* and rarely
in the GI tract.> Only a few case reports and a series
study, total number of 70 cases, on GI PEComas have
been reported in the English medical literature in Pub-
Med.

To date, GI PEComas’>® have been reported in 43
women and 27 men. The average age of patients was
5.5-71 years. The frequently observed symptoms in-
cluded abdominal pain, GI bleeding, vomiting, diar-
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Fig. 3. Immunohistochemical staining. Tumor cells show
diffuse cytoplasmic staining with HMB-45 (400x).

Table 1. Primary antibodies used for differential diagnosis in this case

Antibodies Source Major reactivity” Result
Cytokeratin Dako, CA, U.S.A. Epithelial cells -
Synaptophysin Ventana Roche, AZ, U.S.A. Neuroendocrine cells -
Chromogranin-A Ventana Roche, AZ, U.S.A. Neuroendocrine cells -
CD56 Cell Marque, CA, U.S.A Neuroendocrine cells -
CD34 Ventana Roche, AZ, U.S.A. GIST®, endothelial cells -
CDI117 Thermo, MA, U.S.A GIST® -
Smooth muscle actin Ventana Roche, AZ, U.S.A Smooth muscle cells -
S-100 Ventana Roche, AZ, U.S.A. Peripheral nerve sheath cells, melanocytes -
CDI10 Ventana Roche, AZ, U.S.A Renal cell carcinoma -
RCC Ventana Roche, AZ, U.S.A Renal cell carcinoma -
HMB-45 Ventana Roche, AZ, U.S.A. Melanocytes +
TFE3 Cell Marque, CA, U.S.A Alveolar soft part sarcoma -
Ki-67¢ Ventana Roche, AZ, U.S.A Proliferative index 2%

* Most antibodies have multiple applications, but only the major activity associated with the differential diagnosis of this case is

listed. ® GIST: gastrointestinal stromal tumor. ©
established.

Ki-67 was performed in some case reports, but no significant cut-off value was
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rhea, and rarely constipation and peritonitis. Unlike
patients with PEComas in other organs, PEComa of
the GI tract was associated with tuberculous sclerosis
in only one patient. The most common location was
the colon (n = 36), followed by the small intestine (n =
20), rectum (n = 7), and stomach (n = 4). The other
rare lesion sites included the appendix,’ gallbladder,
and mesentery.® The tumor size was 0.8-22.0 cm.
PEComas in 22 patients (30.1%) exhibited malignant
behaviors, with 4 cases of local recurrence and 19
cases of metastasis. The most common metastatic site
was the liver (77%), followed by the lung (23%).
Seven patients died of diseases within 2-48 postopera-
tive months.

The typical cytological observations of PEComas
include polygonal cells with ovoid nuclei, distinct nu-
cleoli, and abundant clear to slightly eosinophilic
granular cytoplasm. They are typically arranged as
nests or sheets surrounded by a delicate fibrovascular
network. Variable nuclear pleomorphism and mitotic
figures are a characteristic aggressive finding. The
differential diagnoses included a carcinoid tumor, an
epithelioid GIST, a melanoma, a clear cell sarcoma of
the soft part (CCS), and an alveolar soft part sarcoma
(ASPS). Rarely, spindle or pleomorphic cells are also
observed in PEComas, and the diagnosis of leiomyo-
sarcoma and GIST should be differentiated. Immuno-
histochemical studies facilitate the differential diag-
nosis in daily practice. Table 1 shows the primary an-
tibodies used in this study. PEComas are neoplasms

with perivascular epithelioid cell differentiation; they
typically express a melanocytic marker (HMB-45 or
melan-A) and variable smooth muscle markers (smooth
muscle actin or desmin). A melanoma and CCS reveal
positive reactivity for melanocytic markers; however,
they typically have a high nuclear grade and react with
S-100 protein, which is not expressed in PEComas. An
ASPS shows prominent nuclear staining for the car-
boxy-terminal protein of TFE3 and yields histological
pictures similar to those PEComas. However, in con-
trast to PEComas, an ASPS stains negative for HMB-
45.2 A carcinoid tumor is the most commonly ob-
served low-grade epithelioid cell tumor in the GI
tract; it may first be considered when the tumor cells
show abundant granular cytoplasm and are arranged
in a trabecular pattern. However, a carcinoid tumor is
easily eliminated through positive reactivity for cyto-
keratin and neuroendocrine markers, such as synapto-
physin, chromogranin A, and CD56. If a tumor is
mainly composed of spindle cells, the possibility of a
GIST or leiomyosarcoma should be considered. GISTs
are typically reactive for ¢-KIT (CD117) or DOG-1,
phenotypically consistent with Cajal-cell differentia-
tion. The aforementioned antibodies are not expressed
in PEComas. The tumor cells of leiomyosarcomas
stain positively for smooth muscle markers (actin and
desmin) and negatively for melanocytic markers. Ta-
ble 2 lists the most likely differential diagnosis of rare
epithelial tumors of the GI tract. In our case, the tumor
cells showed an epithelioid pattern and a clear to

Table 2. Differential diagnosis of GI PEComa using immunohistochemical studies

Tumors Our case PCOma*

Antibodies

CCS*/Melanoma

ASPS® GIST¢ Carcinoid

Cytokeratin - -
Synaptophysin - -
Chromogranin-A - -
CD56 - -
CD34 - -
CDI117 - -
Actin - Ve
S-100 - -
HMB-45 + +
TFE3 - v

+ + + +

+ o+
<

- + - -

* PEComa: perivascular epithelioid cell tumor; ® CCS: clear cell sarcoma of soft tissue (melanoma of soft parts); ¢ ASPS: alveolar
soft part sarcoma; ¢ GIST: gastrointestinal stromal tumor; © V: variable staining.
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granular cytoplasm. A carcinoid tumor and an epi-
thelioid GIST were suspected because of their frequent
incidence in the GI tract. Finally, serial immunohisto-
chemical studies revealed a PEComa. PEComas are ty-
pically underdiagnosed, particularly in immunohisto-
chemical studies with an inadequate budget owing to the
rarity of PEComas in the GI tract. They have some char-
acteristic morphology considering the entity.

GI PEComas have variable clinical behaviors,
ranging from benign to high-grade sarcomas. Definite
diagnosis is crucial for further treatment and follow-up.
In the limited cases reported to date, 5.7% local recur-
rence and 27.1% metastasis were recorded.’ The previ-
ously described malignant histological observations of
PEComas included tumor size > 5 cm, an infiltrating
border, necrosis, vascular invasion, and nuclear pleo-
morphism.® Recently, the only serial study of GI
PEComas reported some significant observations, in-
cluding diffuse and marked nuclear pleomorphism and
mitoses > 2/10 high-power field, were associated with
a clinically malignant behavior.® In addition, ki-67, the
p353 protein, and cyclin-D1 were detected in some cases
aimed at detecting the malignant potential.>!° Only
cyclin-D1 is suggested as a marker of the aggressive
phenotype but requires further investigation.

The follow-up period for GI PEComas was typi-
cally short, and the therapeutic and outcome data were
limited. Therapy for GI PEComas has not been stan-
dardized; however, complete excision with a safe
margin is considered the mainstay treatment. 19 pa-
tients developed metastatic disease; 10 of them re-
ceived chemotherapy and one also underwent radio-
therapy.® However, the benefits of chemotherapy and
radiotherapy have not been established. In our patient,
the tumor did not show mitotic feature, and only mild
nuclear pleomorphism was noted. The tumor cells
showed low proliferative index of ki-67 and negative
reactivity of cyclin-D1 and p53 protein. No unfavor-
able histological characteristics were observed. The
patient underwent endoscopic snaring polypectomy
and was disease-free 50 months postoperatively.

Although PEComas typically show typical histo-
logical features, they have been under-recognized un-
til recently, particularly when they occur in the GI
tract. Awareness of the characteristic morphological

features and application of myomelanocytic markers
in any suspected, unusual-appearing tumors may re-
sult in the correct diagnosis of PEComas, which have
variable malignant potential. A regular follow-up of at
least 48 months is recommended for the patients
displaying malignant pathological features.
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