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Perivascular epithelioid cell (PEC) tumor (PEComa) is a mes-
enchymal tumor characterized by distinctive histological and
immunohistochemical features. PEComas are composed of peri-
vascular epithelioid and spindle cells that are immunoreactive
to melanocytic and myogenic markers. These tumors are much
more common in females than in males and involve gynecologic
as well as other abdominopelvic organs.' PEComas are mostly
benign, although some show aggressive behavior.” Not much is
known about PEComas mainly due to their rarity, but several
recent studies have revealed that a subset of PEComa has TFE3
alterations rather than the more common TSC2/TSC1 abnor-
malities.”” We recently encountered a case of PEComa arising in
the breast that was TFE3-immunoreactive and predominantly
epithelioid in nature. To our knowledge, only one case of breast
PEComa has been reported in the English literature,” and the
present case is the first to be reported in Korea. Moreover, PECo-
mas with TFE3 gene translocation have been noted in other
organs,” but this is the first case involving the breast.
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Perivascular epithelioid cell tumor (PEComa) is a very rare mesenchymal tumor with a distinctive
morphology and immunophenotype. PEComas usually harbor TSC2 alterations, although TFE3
translocations, which occur in MiT family translocation renal cell carcinoma and alveolar soft part
sarcoma, are also possible. We recently experienced a case of PEComa with TFE3 expression
arising in the breast. An 18-year-old female patient presented with a right breast mass. Histologi-
cally, the tumor consisted of epithelioid cells with alveolar structure and showed a diffuse strong
expression of HMB45 and TFE3. TSC2 was preserved. Melan A and smooth muscle actin were
negative. To our knowledge, this is the first Korean case of PEComa of the breast that intriguingly
presented with TFE3 expression.
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CASE REPORT

An 18-year-old female presented with a palpable mass in the
upper outer quadrant of the right breast. She had no relevant
past medical or family history. Ultrasonographic examination
revealed that the mass had increased in size from 1.5x 1.3 cm to
3.4x2.7 cm within a seven-month period. The patient visited
Samsung Medical Center in Seoul, Korea, following a biopsy in
another hospital, where she was diagnosed with PEComa. Wide
excision was performed.

The gross examination showed a well-encapsulated, 4 x 3.2-
cm-sized mass, and the cut surface was homogeneously solid
and brown. Microscopic findings revealed a thick fibrous capsule
wherein epithelioid cells were arranged in a nested architecture
surrounded by branching thin-walled vessels (Fig. 1A). The indi-
vidual epithelioid cells had clear to granular cytoplasm (Fig. 1B).
Spindle cells were not observed. The nuclei of the tumor cells
were uniform and round, and showed mild atypia. Occasional mel-
anin pigments were noted in the cytoplasm of the tumor cells (Fig.
1C). Necrosis was not identified, and mitoses were counted at
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up to 3 per 10 high-power fields (HPFs). The tumor showed
diffuse strong positivity to HMB45 (1:80, mouse clone HMB45,
Dako Corporation, Carpinteria, CA, USA) (Fig. 2A) and TFE3
(1:20, rabbit clone MRQ-37, Cell Marque, Rocklin, CA, USA)
(Fig. 2B). TSC2 (1:200, rabbit clone D93F12, Cell Signaling
Technology, Danvers, MA, USA) was also positive. Melan A
(1:80, mouse clone A103, Dako Corporation), smooth muscle
actin (1:100, mouse clone 1A4, Dako Corporation), S100 pro-
tein (1:2,000, rabbit polyclonal, Dako Corporation), and cyto-
keratin (1:500, mouse clone AE1/AE3, Dako Corporation) were
not expressed. Moreover, progesterone receptor (PR; 1:800, mouse
clone 16, Novocastra Laboratories Ltd., Newcastle upon Tyne,
UK) was positive (Fig. 2C), while estrogen receptor (ER; 1:400,
mouse clone 6F11, Novocastra Laboratories Led.) was negative.

The histologic and immunohistochemical findings were most
consistent with PEComa with TFE3 expression.

Ten months after resection, the patient remained healthy
with no evidence of recurrence or other unusual findings. This
study was approved by the Institutional Review Board of Sam-

sung Medical Center, and the need for informed consent was
waived (2018-06-045).
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DISCUSSION

PEComa is a tumor composed of PECs. PECs were first described
by Apitz in 1943, who recognized unusual “abnormal myo-
blasts” in an angiomyolipoma, clear cell sugar tumor (CCST),
and lymphangioleiomyomatosis.” Later, these cells were revealed
to be immunoreactive for HMB45. The World Health Organi-
zation defines PEComa as a “mesenchymal tumor composed of
histologically and immunohistochemically distinctive perivas-
cular epithelioid cells.”"

The most common sites of PEComas are the retroperitoneum,
abdominopelvic region, uterus, and gastrointestinal tract." The
typical histologic findings demonstrate a nested architecture of
epithelioid and spindle cells with abundant granular eosinophilic
or clear cytoplasm. The epithelioid component of these tumors
characteristically expresses melanocytic markers, while the spindle
cell component occasionally expresses myogenic markers. PECo-
mas occur more commonly in young and middle-aged patients,
and the female to male ratio is greater than 6:1.

In the current report, we present a very rare case of PEComa in
the breast. The single known previously reported case was that of
an extrapulmonary CCST in the breast of a 16-year-old female,

Fig. 1. Microscopic findings of the TFE3-expressing breast perivascular epithelioid cell tumor. (A) Epithelioid cells were arranged in a nested
architecture with surrounding branching thin-walled vessels. (B) The individual epithelioid cells show clear to granular cytoplasm. (C) Occa-
sional melanin pigments are noted.
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Fig. 2. The immunohistochemical findings of the TFE3-expressing breast perivascular epithelioid cell tumor. The tumor is diffusely positive for
human melanoma black 45 (A) and shows nuclear positivity for TFE3 (B) and progesterone receptor (C).
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which showed strong immunohistochemical reactivity to HMB45,
melan A, and PR

In our case, the tumor was positive for HMB45 and PR (Fig.
2A, C) and negative for melan A. Interestingly, this case showed
diffuse strong expression of TFE3 (Fig. 2B) with preserved
TSC2 staining. The strong positivity of TFE3 was notable.
Conventional PEComas, both sporadic and syndromic, frequently
shows inactivation of TSC2 or TSCI and loss of expression in
immunohistochemistry.® Recently, Argani ¢ al.” suggested that
there may be a “distinct subset of PEComa” that harbors TFE3
gene fusions. They concluded that such cases tend to present in
a “young age group [and] have no association with tuberous
sclerosis, with predominant alveolar architecture and epithelioid
cytology [and] minimal immunoreactivity for muscle markers,”
a description that conforms to our case. Schoolmeester ¢f /. also
reported the distinct morphology and immunohistochemical
features of TFE3-rearranged PEComas in the gynecologic tract.
TFE3-rearranged PEComas do not share the TSC2/TSC1 genetic
abnormalities of conventional PEComas, and retain their protein
expressions on immunohistochemistry.” Our case showed strong
TFE3 expression and the preservation of TSC2 expression.
These two sets of genes (TFE3, and TSC2/TSC1) have been
suggested to be mutually exclusive and crucial in the pathogenesis
of PEComas.’

The TFE3 gene is located on the short arm of the X chromo-
some and normally encodes a transcription factor that binds one
of the E-box sequences (present in the immunoglobulin enhancer)
in the promoter sequences.” Downstream of transforming
growth factor beta signaling, TFE3 is promoted by encoded
transcription factors. Xp11-associated renal cell carcinoma (now
reclassified as the MiT family translocation renal cell carcinoma)
and alveolar soft part sarcoma (ASPS) are associated with this
translocation. TFE3 translocations may play regulatory roles in the
epithelioid morphology of tumors arising from different origins.®

PR immunoreactivity in PEComa has also been described in
a previous study.” It has been suggested that female hormones
play a role in the development of these tumors, considering
their female predominance and the frequent involvement of gyne-
cological organs. PEComa of the uterus described by Armah
and Parwani’ showed strong positivity to PR and stronger posi-
tivity to ER. However, our case demonstrated PR positivity coupled
with ER negativity. The significance of this finding has yet to be
determined.

The malignancy criteria of PEComas have not been estab-
lished because only extremely rare cases have metastasized or
recurred. In one study of 26 PEComas, Folpe ¢ a/." suggested
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that tumor size greater than 8 cm, more than one mitosis per
50 HPFs, and presence of necrosis were strongly associated with
malignant behavior. In another, Schoolmeester ¢t /."" suggested
malignancy criteria intended only for gynecologic organs includ-
ing tumor size greater than 5 cm, high-grade nuclear features,
necrosis, vascular invasion, and a mitotic rate greater than 1/50
HPFs.

Although PEComas show a distinct morphology, other enti-
ties in the breast presenting an alveolar architecture of epithelioid
cells should be considered in determining the identity. The differ-
ential diagnosis should include metastatic renal clear cell carci-
noma, clear cell glycogen rich carcinoma, and ASPS as per histo-
logic findings. Pancytokeratin negativity excludes the two
carcinomas. While epithelioid nested architecture and TFE3 pos-
itivity are common histologic features of ASPS, HMB45 posi-
tivity excludes this diagnosis.

When pathologists encounter an unusual epithelioid tumor
of the breast, PEComa should be considered in the differential
diagnosis. In addition to HMB45, other immunohistochemical
data such as those of TFE3 and TSC2/TSC1 may be informative.

The accumulation of more data for PEComa and rigorous
studies on relevant topics including genetic background may
be helpful for determining the origin, prognosis, and treatment
options for the rare cases of PEComa.
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