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Primary Alveolar Soft Part Sarcoma
(ASPS) of the Breast

Report of a Deceptive Case with Xanthomatous Features
Confirmed byTFE3 Immunohistochemistry

and Electron Microscopy
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Alveolar soft part sarcoma (ASPS) is a rare neoplasm that mosi commonly presents
in the lower extremities. Although ASPS has disiinclive hisiologic [eatiires. it may
cause diagnostic prohlems when il arises in unusual locations. To our knowledge,
only I case of ASPS arisiiii; within ihe breast has previously lu-en reponed. Here, we
repori a second case ol primary mammary ASPS. The patient was a 44-ycar-old
woman who presented wiih a hreast mass. Needle hiopsy was performed, yielding a
polygonal cell lesion with ahundant. predominantly xanthomatous cytoplasm. The
cells labeled strongly for ihc hisiiocyiic marker CD68. suggesting a benign
macrophage-rich lesion. However, the unusual nature of the lesion as well as the
prominence of nucleoli prompted suggestion lor an excision. The excision more
dearly revealed the lesion's alveolar architecture and demonstrated cells with more
eosinophilic cytoplasm, along with the xanihomatous cells. Tiie diagnosis of ASPS
was confirmed by electron microscopy, which revealed chtirdcteristic membrane-
bound rhombtiidal crystals, as well as by nuclear labeling for TFE3 protein by im-
munohistochemistry. With this report, we confirm the utility of a novel immunohis-
tochmical technique for the identification ol an ASPS presenting in an unusual locale.
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Alveolar sott part sarcoma (ASPS) is a rare malig-
nancy that constitutes 0.5% to 0.9% of aU soft tis-
sue sarcomas in adults [1,2] and 0.8% to 1.8% of
those in children p j . Whereas ASPS most com-
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monly presents in the lower extretnities in adults
[4], cases have also been reported Iti the retroperi-
toneum, lung, pulmonary vein, sacrum, stomach,
mediastinum, and female genital tract |5]. ASPS has
distinct histologic feaiures that are usually diagnos-
tic on routine H&E sections. The tumor cells are
arranged in nesls separated by thin, sinusoidal ves-
sels, and their prominent discohesion gives rise to
an alveolar architecture. Cytologicaliy, the tutnor
cells of ASPS are polygonal with vesicular chro-
matin, proinineni nucleoli, and ahundant granular
eosinophilic cytoplasm. Characteristic iniracyto-
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plasmic crystals may be identified on a PAS-diasiase
Slain, whicii corrt'spond iiltrastructurally to mcm-
braiic-bound, rhomboidal crystals. However, crys-
tals can range from numerous to sparse [4].

When ASPS presents in unusual locations and/or
the biopsy sample is smail, the diagnosis may be-
come quite difficult. This is in part because a large
number of more conmion neoplasms also typically
feature eosinophilic, polygonal cells in an alveolar
architecture, including malignani melanoma, renal
cell carcinoma, granular cell uimor, paraganglioma,
and alveolar rhabdomyosarcoma. Furthermore,
ASPS thai present in the head and neck of children
commonly have a more compact architectiire easily
cotilused with tliat of benign granutar cell tumor.
Since ASPS has traditionally lacked a specific im-
munohistochemical marker, sucb cases were often
diflicult LO resolve with certainty without ultra-
structural examination.

Recently, ASPS has been shown to harbor a spe-
cific der(I7) t(X;17)(pl 1.2;q25) chromosome
translocation, which results in a ASPL-TFE3 gene
fusion [6]. Because the ASPL-TFE3 fusion protein is
overexpressed relative to native TFE3, we previ-
ously postulated thai the ASPL-TFE3 fusion protein
might be detectable by immunohistochemistry,
whereas native TFE3 is not. Indeed, we bave re-
cently shown that nuclear labeling for the TFE3
protein in formalin-fixed, paraffin-embedded mate-
rial is a sensitive and specific inimiinohisiocheinical
marker for ASPS and a subset of pediatric renal car-
cinomas thai also bear TFE3 gene fusions [7], The
immunohisiochemical assay for TFE3 should be
particularly useful for establishing the diagnosis of
ASPS in unusual clinical settings.

We now report an unusual case ol an ASPS aris-
ing in the breast. Because of this tumor's unusual
xanthomatous, histiocyte-like morphology, and im-
munoreaciivity for CD68, along wiih tbe unusual
location, the diagnosis was particularly challenging
on breast needle core biopsy. Ulirastructural analy-
sis andTFE3 inmiunohislochemistry confirmed the
correct diagnosis.

Case Report

The patient was a 44-year-oId woman withoui
significant past medical history. She had had a
lipoma removed 10 years earlier, and bad an un-
evL-ntfiil cholecysicctomy 9 years ago. She was in
her usual state of good health when she noted some
whitf discharge from her breast during self-exam.
Work-up revealed a serutii prolaciin level u! 15
ng/mL (normal range: 5-20 ng/mL), and a brain

magnetic resonance imaging (MRI) showed a 5 mm
lesion in the left cerebral hemisphere thought to
represent a venous angioma. Concurrent witb the
initial brain MRI, she underweni mammography
and breasi ultrasonography; the latter revealed a 1.5
cm nodule in the lefl breast. A follow-up mammo-
gram 1 month later again showed a 1.6 cm nodule
in the left breast. An ultrasound-guided core needle
biopsy was taken, the results of wliicb are discussed
in the following seaion. Because of the untjsual na-
ture of tbe lesion encountered in the needle biopsy,
an open biopsy was recommended and ])erfornied 1
month later. Following the excision, a repeat mam-
mogram showed anoiher lesion near the cbest wall.
Cotnputcd tomography (CT) oi the chesl confirmed
the presence of ibis lesion, but also showed multiple
bilateral pulmonary masses consistent with metasta-
sis. The patient was started on single-agenl
chemotherapy (Gemcitabine) 4 monlhs after diagno-
sis. The therapy was discontinued 25 months afler di-
agnosis secondary to Gemcitabine-associaled he-
molytic uremic syndrome (HUS) and renal failure.

Since diagnosis, the palient has been followed up
witb serial cbesi CT scans, wbich were unchanged
until 30 months after diagnosis. Al tliis time, in-
creased sizes of the pulmonary nodules were noled.
The patieni has also undergone serial hrain MRIs,
which were unchanged again until 30 months after
diagnosis, when a new 2-3-mm enhancing lesion
suspicious lor metastasis was identified. Al this writ-
ing, the patient is alive with metastatic disease 32
months after diagnosis.

Pathologic Findings

Although it was designated "breast biopsy," the
needle core biopsy lacked breasi epithelitjm, bul in-
stead was composed almost entirely ol a sheet of
large polygonal cells. The cells had abundant cyto-
plasm that was eilbcr pale pink or finely vacuolated.
Tbe vacuoles indented the cells' nuclei, suggcsiing
that they contained lipid material. The nuclei were
vesicular, with moderately prominent nucleoli. Mi-
toses were not identified, ami necrosis was not seen.
Immunohistochemical analysis revealed strong and
diffuse cytoplasmic labeling for the hisliocytic
marker CD68, and focal labeling for desmin. There
was no labeling for epithelial markers, including cy-
tokeraiins AEl/3 and Cam5.2, or for epithelial
membrane anligen (EMA). SlOO prolein was nega-
tive, as was muscie specific actin. Based on these re-
sults, an unusual histiocytic lesion was initially con-
sidered tbe leading diagnosis; bowever, the nuclear
features (specifically, the prominent nucleoii) were
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thought to be unusual for bisliocytes. The diagnosis
of alveolar soft part sarcoma (ASPS) was considered,
and PAS-diastase stain was performed, yielding
afumdant pariiculale material within the cytoplasm
bul no definiiive crystals. Because of the diagnostic
uncertainty, a complete excision was suggested.

The excision revealed a 1.1 cm mass witb cytologic
features identical lo those described above. In this
larger samjile, the nested architeaure of the lesion

was more evident, as was its intramammary location
adjacent to benign duaal epithelium (Fig. I). Tbe tu-
mor cells were again immunoreaaive for CD68. A
PAS-diastase siain sbowed abundant granular mate-
rial with a suggestion of mcipient crystal formation.
With use of previously published methods f7], the
lumor cells sbowed strong nuclear labeling for TFE3
protein by immunohisiocbemistry, while surround-
ing siromal cells were completely negative.

J • »
. ^'^ -•-*i

Fig. 1. Breasi excision specimen. A. Low-power vit-w shows ihe polygonal cell tesion adjacent to benign breast ep-
ithelium. B. Hisli-powcT view highli.yhtini! thf xanthomatous appearance of tbe tumor cells. C.r anc siew the
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Ultrastructural Analysis

Elearon microscopy (EM) was performed on a sam-
ple of the lesion that was removed from ihe paraffin
block and deparaffinized. By EM, ihe cells contained
numerous membrane-bound, electron-dense gran-
ules of varying size and sbape, with occasional gran-
ules liaving a rhomboid shape (Fig. 2). Tbe largest
granules measured 600-700 nm in greatest dimen-
sion, although tbe tnajority were between 200 and
400 nm. Periodicity wiihiti the granules was not ob-
served, alihougb ihis could be related to the tissue hav-
ing been reprocessed from paraffin. Many of the celts
contained ahundant lipid vacuoles, corresponding to
the appearance of the cytoplasm by Ughi microscopy.

Discussion '

We report herein tbe second documented case of
pritnary mammary ASPS. We are aware of 1 otber
reported case, included within a review of 25 pri-
tnary tnammary sarcomas 18]. Details of the clinical
presentaiion and ouicome lor that case were nol
provided. We know of I other case of ASPS of the

pectoralis major muscle presenting as a breast mass
[91. Additionally, there have been 2 reporis of ASPS
metastatic to the breast 110,11], 1 of which pre-
sented with bilaieral tumors [I I]. Hence, ASPS in-
volvemeni of the breast is not common.

The differential diagnosis for ihis unusual lesion
was broad, and included rhabdomyosarcoma, gran-
ular cell tumor, histiocytoid mammary carcinoma,
and a macrophage-rich benign process. Rhab-
domyosarcoma was suggested by the abundant
eosinophilic cytoplasm of the tumor cells, as well as
the focal immunobisiochernical labeling lor
desmin. Wbile primary rhabdomyosarcoma of the
breast is exceedingly rare, il is known that alveolar
rhabdomyosarcoma has a strong predilection to
metaslasize to the breast. The absence of actin la-
beling diminished this possibility, as did the ultra-
structural findings. Granular cell tumor is a rela-
tively common mimic of breast cancer, given its
infiltraiive border and tendency to cause skin re-
iraclion. Tbe negaliviiy for S100 prolein essentially
eliminated this possibility. Lipid-rich or histiocyloid
breast carcinomas would label for cytokeratin, and
the absence of any reactiviiy lor epithelial markers
eliminated this consideration.

Fig. 2. Uluasiruciural appearani^c ul IIIL' uiimir cells. The leli panel shows the cells contain abundant
clear lipid vacuoles as well as aggregates of elearon-dense granules of varying sizes and shapes. The right
panel shtiws ihe granules al a higher magnificantion, at which Ihc membrane surrounding sonic of ihe
granules can just he detected. The arrow indicates a granule wilh a rhonihoid shape, Uranyl acetate and
lead dtrate stain; original magnifications x3000 (left panel) and x8000 (right panel).
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Most problematic in this case was tbe distinction
from a benign macrophajje-rich lesion such as xan-
tbogranuloma, a fibrohistiocylic lesion with xan-
tboma cells, or a xanthoma. These possibilities were
suggested by the vacuolated cytoplasm of the lumor
cells, the lack of mitotic activity or necrosis that
wtuild suggest malignancy, and the strong im-
munoreaclivity for CD68. However, all of tbese fea-
tures are compatible wilh the diagnosis of ASPS.
While it is uncommon, ASPS tumor cells may bear
intracytoplasmic lipid droplets within their cyto-
jilasm that contribute to a clear cell appearance
[1,5]. ASPS is a notoriously slow-growing neo-
plastii, so tniioses and otber "aggressive" histologic
features are typically absent. Finally, immunohisto-
chemical labeling for CD68 is essentially a nonspe-
cific sign that a cell contains a significant number of
lysosomes






