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Perivascular epithelial cell tumor (PEComa) of the
pancreas
A case report and review of literature
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Abstract
Rationale:Perivascular epithelial cell tumors (PEComas) of the pancreas are raremesenchymal tumors and, to our knowledge, only
20 cases have been reported to date.

Patient concerns: We report a 43-year-old female who presented with upper abdominal pain for 1 year. She underwent an
exploratory laparotomy at a local hospital, which failed to resect the tumor. Five months later, she came to the Chinese National
Cancer Center for surgery. Preoperative imaging revealed an 11.5-cm-sized mass located in the head of the pancreas. At the
microscopic level, the tumor was composed of epithelioid and spindle cells possessing clear to focally granular eosinophilic
cytoplasm, which grew in a nested and alveolar pattern around blood vessels. The tumor cells showed immunoreactivity for human
melanoma black 45 (HMB-45), but did not express epithelial or endocrine markers.

Diagnoses: Pancreatic PEComa.

Interventions:Pancreaticoduodenectomy, partial hepatectomy, and vascular replacement were performed. After the surgery, the
patient received 4 cycles of chemotherapy.

Outcomes: The patient is free of recurrence and metastasis 1.5 years after surgical resection.

Lessons: PEComa should be recognized as a preoperative differential diagnosis of pancreatic tumors. For treatment, removal of the
tumor should be attempted, and in the case of tumors with malignant tendencies, the addition of chemotherapy should be considered.

Abbreviations: a-SMA = smooth muscle actin, AE1/AE3 = cytokeratin pan, CD = cluster of differentiation, CgA = chromogranin
A, CK = cytokeratin, CT = computed tomography, HMB-45 = human melanoma black 45, HPF = high-power field, Melan-A =
melanoma antigen, PEComas = perivascular epithelial cell tumors, PR = progesterone receptors, SMV = superior mesenteric vein,
SSTR = somatostatin receptors, syn = synaptophysin, TSC = tuberous sclerosis complex.

Keywords: epithelioid cells, humanmelanoma black 45 (HMB-45), pancreatic neoplasm, pancreaticoduodenectomy, perivascular
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1. Introduction

Perivascular epithelial cell tumors (PEComas) are a category of
mesenchymal tumors composed of epithelioid or spindle cells
possessing clear to focally granular eosinophilic cytoplasm, are
centrally located, and have round to oval nuclei and inconspicu-
ous nucleoli. The PEComa family includes lymphangioleio-
myoma, angiomyolipoma, and clear cell “sugar” tumors.[1] The
characteristic immunohistochemical profile includes positive
melanocytic markers, such as human melanoma black 45
(HMB-45) and melanoma antigen (Melan-A), and occasionally
myogenic markers, such as a smooth muscle actin (a-SMA) and
desmin.
PEComas can occur in any part of the body and tend to arise

especially in bone, soft tissue, abdominopelvic organs such as the
uterus and gastrointestinal tract, or retroperitoneal organs such
as the kidney. However, PEComas arising in the pancreas are
extremely rare.[2] Until now, only 20 cases[3–22] have been
reported, 18 of which were described in the form of case reports.
Here, we present a primary PEComa arising in the pancreatic

head of a 43-year-old female without a history of tuberous
sclerosis complexes (TSCs). The tumor in the present case is
larger than any previously described. In addition, this is the first
case described in which the tumor has invaded the liver, leading
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Table 1

Laboratory data.

Hematology Biochemistry

White blood cell 5.13�109/L Total protein 70.9 g/L
Neutrophile granulocyte (absolute value) 3.00�109/L Albumin 39.9 g/L
Neutrophile granulocyte (ratio) 58.5% Total bilirubin 5.7 mmol/L
Lymphocyte (absolute value) 1.76�109/L Direct bilirubin 2.2 mmol/L
Lymphocyte (ratio) 34.3% Aspartate aminotransferase 35 U/L
Red blood cell 4.47�1012/L Alanine aminotransferase 50 U/L
Hemoglobin 129 g/L Lactate dehydrogenase 163 U/L
Hematocrit 0.386 L/L Alkaline phosphatase 88 U/L
Platelet 325�109/L g-glutamyl transferase 24 U/L
Tumor markers Glucose 5.62 mmol/L
Carbohydrate antigen 19–9 38.81 U/mL Serum urea nitrogen 2.2 mmol/L
Carcinoembryonic antigen 1.36 ng/mL Serum creatinine 54 mmol/L
Carbohydrate antigen 242 27.222 U/mL Sodium ions (Na+) 140.8 mmol/L
Serology Potassium ions (K+) 4.28 mmol/L
C-reactive protein 0.0 mg/dL Chloride ions (Cl�) 105.4 mmol/L
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to a diagnosis of stage of M1. Due to the malignant tendency of
the tumor and the late stage diagnosis, we treated the patient with
chemotherapy after surgery. To our knowledge, this is the first
case in which this treatment approach has been attempted.
Figure 1. Imaging studies using abdominal ultrasonography. (A) Ultrasono-
graphy showing an oval-shaped hypo- and isoechoic mass, 11.8 cm in size,
located in the pancreatic head. (B) Visualization of the blood flow signal in and
around the mass using color Doppler ultrasonography.
2. Case report

A 43-year-old female was admitted to a local hospital presenting
with epigastralgia for 1 year. An exploratory laparotomy had
previously been performed at the local hospital, but failed to
remove the tumor. A biopsy was taken, and the local hospital
classified the tumor as a neuroendocrine neoplasm. Five months
later, the patient came to the Chinese National Cancer Center for
surgery. A pathology consultation indicated a diagnosis of
pancreatic PEcoma.
Physical examination revealed mild epigastric pain and

tenderness. No other signs or symptoms were present. The patient
reported no tobacco or alcohol use. She did not have a history of
malignancy, diabetesmellitus, or TSCs. Laboratory tests including
hematology, serology, biochemistry, and tumormarkers, shown in
Table 1, revealed no significant abnormal findings.
Abdominal ultrasonographic imaging revealed an 11.8-cm-

sized, oval-shaped, hypo- and iso-echoic mass located in the
pancreatic head (Fig. 1). Color Doppler ultrasonography was
used to visualize the blood flow signal in and around the mass.
Neither large vessel involvement nor dilatation of common bile
duct was observed.
Abdominal enhanced computed tomography (CT) imaging

revealed a solid mixed-density mass, approximately 11.5 cm in
diameter, located in the pancreatic head (Fig. 2). Dilatation of the
upstream main pancreatic duct was also revealed. The tumor
directly invaded adjacently into the liver and the superior
mesenteric vein (SMV). In addition, no significant enlarged
lymph nodes were detected in the peri-pancreatic region.
Pancreaticoduodenectomy, partial hepatectomy, and vascular

replacement of the involved SMV were performed. A macro-
scopically resected specimen showed a vaguely lobulated mass,
which was 11.5 cm in diameter, distributed mainly in the
pancreatic head. The cut surface of the tumor revealed the grayish
red-colored solid mass with hemorrhage and necrosis at the
center. The main pancreatic duct was dilated, while the common
bile duct was not.
2

At the microscopic level, the tumors were composed of
epithelioid or spindle cells possessing clear to focally granular
eosinophilic cytoplasm, centrally located round to oval nuclei,
and inconspicuous nucleoli which grew in a nested and alveolar
pattern around blood vessels. Infiltrative growth patterns and
mitotic figures were easily identified. Neither calcification nor
lipomatous components were evident (Fig. 3). Results of



Figure 2. Imaging of abdominal enhanced CT scans. CT showed a solid oval-shapedmixed-density mass, 11.5 cm in size, located in the pancreatic head. (A) Plain
scan. (B) Arterial phase. (C) Vein phase. (D) The tumor invaded into the liver. (E) MPR revealed that the tumor was located in the pancreatic head. Dilatation of the
upstream main pancreatic duct was also revealed. CT = computed tomography.
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immunohistochemical staining are shown in Fig. 4. The tumor
cells had acid-Schiff positive granules, indicating the presence of
glycogen, located in the cytoplasm. These tumor cells were
positive for HMB-45 and progesterone receptors (PR) and cluster
of differentiation 56 (CD56), but negative for Melan-A, a
nervous system marker (S-100), epithelial markers (cytokeratin
pan (AE1/AE3), cytokeratin 18 (CK18)), endocrine markers
(synaptophysin (syn), chromogranin A (CgA), and somatostatin
receptors (SSTR); Fig. 4). The Ki-67 labeling index was 5%.
Based on the morphological features and the immunohistochemi-
cal profile, a diagnosis of PEComa was made. The final tumor
stage was T3N1M1.
The postoperative course was uneventful, and the patient was

discharged 12 days after surgery. Chinese medicine (detailed
ingredients being unclear) was also used due to the patient having
poor gastrointestinal function postoperatively. Three months
later, the patient received four 21-day cycles of chemotherapy.
The treatment course included the intravenous administration of
epirubicin (80mg) on day 1, with ifosfamide (6.0g) administered
3

for 96hours on days 1 to 4. In addition, endostar (15mg) was
administered every day from day 1 to 14. Drug-related toxic
effects of the chemotherapy included gastrointestinal reactions
and bone marrow depression. No recurrence of distant
metastases was observed 1.5 years following surgery.
Because this report is a review of previously reported data and

did not involve any human trials, an ethical review and ethical
approval were not necessary. Informed consent was provided by
the patient for the publication of the case report.t
3. Discussion

PEComa is defined as “a mesenchymal tumor composed of
histologically and immunohistochemically distinctive perivascu-
lar epithelioid cells,”[23] which include angiomyolipoma, lym-
phangioleiomyoma, and clear cell “sugar” tumors.[1] The tumor
cells are composed of epithelioid or spindle-shaped cells with
clear, eosinophilic, or granular cytoplasm, are centrally located,
have round to oval nuclei, and inconspicuous nucleoli.

http://www.md-journal.com


Figure 3. (A,B) At the microscopic level, tumors were composed of epithelioid or spindle cells possessing clear to focally granular eosinophilic cytoplasm, centrally
located round to oval nuclei, and inconspicuous nucleoli. (C, D) The tumor cells were arranged in nests or bundles. Some slender branching capillaries were
revealed. (A–D: hematoxylin and eosin, scale: 100mm).
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Immunohistochemical staining shows that the tumor cells are
positive for HMB-45, indicating that the tumor cells have
melanocytic features. In addition they are occasionally positive
for S-100, a-SMA, and desmin, but negative for epithelial and
endocrine markers.[24]

PEComas arise in various organs, but PEComas arising in the
pancreas are extremely rare.[2] Since Zamboni et al[3] first
reported a clear cell “sugar” tumor in the pancreas in 1996, only
20 cases of PEComas arising in the pancreas have been
reported.[3–22] Previously reported cases, as well as the present
case, are summarized in Table 2. Pancreatic PEComas can arise in
patients of any age (ages range from 17 to 74 years; mean age of
47.9 years). In addition, the patient group consists of 17 women,
3 men, and 1 unknown, indicating a strong female gender
predilection. In 11 patients, the primary symptomwas abdominal
pain. One patient experienced lower back pain, tuberous sclerosis
complex, diarrhea, melena, fever, and a bulge in the stomach.
Three patients were asymptomatic.[11,16,19] Tumors were located
in the pancreatic head and uncinated process in 10 patients, in the
pancreatic body and tail in 8 patients, in the pancreatic head and
body or neck in 2 patients, and was heterotopic in 1 patient,
indicating that PEComas can arise anywhere in the pancreas. The
mean tumor size was 4.0 cm (range from 0.38 to 11.5 cm), and
the size of the present case was the largest reported. Pancreatic
PEComas do not have special laboratory or imaging features,
which leads to difficultly in making a conclusive preoperative
diagnosis.
These pancreatic PEComa tumors contained different pro-

portions of epithelioid cell and spindle-shaped cell compo-
nents,[24] possessing glycogen granules in 15 patients. Necrosis
was observed in only 3 cases. In our patient, the tumor was
composed primarily of epithelioid cells and spindle-shaped tumor
4

cells with clear cytoplasm. Hemosiderin deposition and glycogen
granules were noted, and necrosis was also observed.
Immunohistochemically, all pancreatic PEComa tumor cells

exhibited clear immunoreactivity for HMB-45, including our
case. Neither epithelial nor endocrine markers exhibited
immunoreactivity, with only 1 exception. Perigny et al[6]

described a case report in which CK1 is positive. The myogenic
marker, aSMA, exhibiting muscular features in spindle-shaped
cells, was found in 88.2% (15/17) of PEComa patients.[24,25] In a
large proportion of pancreatic PEComa patients, the Ki-67
labeling index was less than 1%, while in our patient it was
around 5%.
TSC is a genetic disease which causes intellectual disability,

seizures, and benign tumor development in multiple organs
including the brain, kidney, and skin.[24,26,27] Although many
PEComa lesions have been observed in TSC patients, there was
only 1 pancreatic PEComa patient with a history of TSC, based
on the available data, suggesting that pancreatic PEComa has
only a weak association with TSC.
Due to its rarity and predominantly benign behavior, it is

important to consider the PEComa in the differential diagnosis
of solid pancreatic tumors. The main differential diagnosis of
pancreatic PEComa includes endocrine tumors with clear cell
change, epithelial tumors such as primary clear cell carcinoma,
acinar cell carcinoma solid, pseudopapillary neoplasm, and
metastatic renal cell carcinoma. Preoperative diagnosis is
challenging, however it is relatively easy to distinguish among
these after surgery by immunohistochemical staining for
different markers. It is noteworthy that clear cell sarcoma
arising in the pancreas, recently reported by Huang et al,[28]

affects young adults, expresses melanocytic marker, HMB-45,
and has a poor prognosis. In our case, we could rule out this



Figure 4. Following immunohistochemical staining, related tumor cells were positive for human melanoma black 45 (A), progesterone receptors (B) and cluster of
differentiation 56 (CD56) (C). However, these tumor cells were negative for Melan-A (D), S-100 (E), cytokeratin pan (F), chromogranin A (G), and CD10 (H). The Ki-67
labeling index was 5% (I) (scale 100: mm).
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disease based on low S-100 protein immunoreactivity in the
tumor of our patient.
The great majority of PEComas are considered benign.

Prognosis of pancreatic PEComa is relatively good, with most
patients remaining free of relapse andmetastases. As pancreatic
PEComas are rare, it is necessary to define the worrisome
features which predict recurrence and metastasis of pancreatic
PEComa after surgery. Folpe et al[24] reported the features that
could predict the presence of tumor recurrence or metastasis in
PEComa. These features include large size (>5 cm), infiltrative
growth, hypercellularity, high nuclear grade, high mitotic
figures (>1/50 high-power field (HPF)), and necrosis. Malig-
nant PEComas show the combination of 2 or more worrisome
features. There were 2 cases which reported liver metastasis
after the resection of pancreatic PEComas. We found necrosis
and infiltrative growth in 1 patient, and mitotic figures were
sparsely seen in both patients (2/50HPF and 1/50HPF,
respectively), but the other features were lacking in these
tumors. In our case, the tumor was 11.5 cm in size,
demonstrated infiltrative growth, and necrosis and mitotic
figures were seen, demonstrating 4 worrisome features of
PEComa arising from the pancreas. Due to the presence of these
5

features, additional attention was paid to the postoperative
treatment.
In a case report by Mourra et al[14] describing a tumor which

had invaded the duodenal wall with extensive necrosis and
vascular invasion, the patient underwent a duodenopancreatec-
tomy without adjuvant therapy. However, the patient developed
liver metastases 6 months after surgery. In light of this outcome,
we gave our patient additional chemotherapy after surgery. To
our knowledge, this is the first case which describes invasion into
liver at the time of diagnosis and the first case using postoperative
chemotherapy for this tumor type. Because no previous cases
could be used for reference, we opted to use the first line treatment
regimen recommended for sarcoma. After surgery and chemo-
therapy, our patient has shown no sign of recurrence for 1.5
years. We will continue to follow up on this patient.
Here, we have presented a case of pancreatic PEComa with

characteristic immunohistological features. We recommend that
in the future, PEComa should be recognized as a preoperative
differential diagnosis of pancreatic tumors. For treatment,
removal of the tumor should be attempted, and in the case of
tumors with malignant tendencies, the addition of chemotherapy
should be considered.

http://www.md-journal.com
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of pancreatic duct noted on CT scan. Clin Transl Gastroenterol
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