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Desmoplastic small round cell tumor (DSRCT) is a rare, aggressive sarcoma usually arising in the abdomen
or pelvis of young males under 30 years of age. We present a case of a 32-year-old male with a palpable
axillary mass and multiple bilateral lung nodules. Excisional biopsy of the axillary mass showed sheets and
nests of small round cells with numerous mitoses, areas of necrosis, and desmoplastic stroma. Initial
immunohistochemical stains performed at an outside institution demonstrated immunoreactivity for
epithelial markers and focal reactivity for breast markers. The tumor was initially diagnosed as poorly
differentiated carcinoma, with consideration of a possible primary breast cancer. Additional workup
demonstrated strong, diffuse positivity for desmin in tumor cells, leading to the final diagnosis of DSRCT.
Subsequent molecular testing confirmed DSRCT with EWSR1 gene rearrangement. This case illustrates the
importance of recognizing the morphologic features of DSRCT in the setting of uncommon location or

patient age.
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Introduction

Desmoplastic small round cell tumor (DSRCT) is a rare, aggressive
malignant mesenchymal tumor first described as a distinct entity by
Gerald and Rosai in 1989 [1]. Epidemiology and histogenesis of the
tumor have not been well established because of the limited number of
reported cases. The mean reported patient age is 22 years, with a wide
range of 6 to 49 years of age. However, an occurrence at age over 30
years is extremely rare. The male to female ratio is 4:1 [1]. The most
common locations are the abdomen and pelvis with early metastasis to
the lung or liver. DSRCT has rarely been reported at unusual sites such
as the head and neck, intracranial, thigh, axilla/shoulder,
inguinal/paratesticular, intraosseous areas, and uterine corpus [2-4].

Histologically, DSRCT presents as clusters of small blue cells in a
background of the abundant desmoplastic stroma. The tumor cells are

typically immunoreactive for keratin, epithelial membrane antigen,
vimentin, desmin, neuron-specific enolase, and EWS-WT1 chimeric
protein. DSRCT is generally negative for actin, myogenin, and
chromogranin by immunohistochemistry [3]. This
immunohistochemical ~ staining  pattern  indicates  epithelial,
mesenchymal, and neural phenotypic components of the tumor. The
classic chromosomal translocation t(11;22) (p13; q12) found in DSRCT
forms a fusion protein from the Ewing’s sarcoma gene EWS to the
Wilms’ tumor suppressor gene WT1 [1]. Because of its rare occurrence
and a lack of clear consensus on diagnostic criteria, DSRCT is often
misdiagnosed as poorly differentiated carcinoma at initial evaluation,
especially when it presents at unusual locations or in patients over 30
years of age. We present a challenging case of DSRCT with unusual
clinical presentation and its associated immunoprofile.
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Case Presentation

A 32-year-old male with no significant past medical history presented
with a 4.5 cm non-tender, palpable left axillary mass that had grown over
the past five months. The patient denied weight loss, fever, night sweats,
or shortness of breath. Chest computed tomography (CT) revealed
multiple bilateral lung nodules (up to 2 cm) and a massive left axillary
adenopathy with bilateral hilar and mediastinal adenopathy. CT scan
also exhibited a sub-centimeter round nodule in the right breast,
consistent with gynecomastia. Abdomen and pelvis CT scans were
unremarkable.

Excisional biopsy of the left axillary mass was performed and revealed
a high-grade undifferentiated neoplasm with small round tumor cells and
intense desmoplastic stromal reaction. Initial workup at an outside
institution showed the tumor expressed epithelial markers (MOC-31,
AEL/3, and E-cadherin) with focal and weak reactivity for breast
markers [GATA3 and estrogen receptor (ER)]. Based on these findings,
the initial diagnosis rendered was metastatic poorly differentiated
carcinoma, with a consideration of a primary breast cancer. The patient
came to our institution for treatment. Review of the external pathology
and fluorescent in situ hybridization (FISH) for HER2 was requested by

the treating oncologist at our institution.
¢ $ bt

Figure 1: A) Hematoxylin and eosin (H&E) stain show sheets and nests
of small round tumor cells with prominent desmoplastic stroma and
areas of necrosis (arrow). B) & C) High magnification demonstrates
small round tumor cells with scanty cytoplasm and hyperchromatic
nuclei. H&E stain, A) 100X; B) 200X; C) 400X.
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The left axillary mass biopsy submitted for review showed sheets and
nests of small round tumor cells associated with an intense desmoplastic
stromal reaction. The tumor cells had scant cytoplasm, hyperchromatic
nuclei, numerous mitoses, and scattered areas of tumor necrosis (Figures
1A, 1B & 1C). Very focal lymphoid tissue was identified at the
periphery, representing a lymph node effaced by the metastatic tumor.

Review of the external immunohistochemical stains showed diffuse
positive immunostaining for MOC-31, AE1/3, and E-cadherin. There
was focal and weak positive immunostaining for CK20, GATA-3, and
ER. The tumor cells were negative for CK7, CKS5, CK 34BE12, p63,
CDX2, TTF1, Napsin-A, S100 protein, LCA (CD45), CD3, CD20,
synaptophysin, chromogranin, PAX-8, NKX3.1, HER2/neu, and
progesterone receptor (PR) (Table 1). Flow cytometry was negative for
lymphoproliferative disorders.

Figure 3: Immunohistochemical stain for desmin shows strong and
diffuse staining with a perinuclear dot-like pattern. Desmin
immunohistochemical stain, 400X.

Although metastatic breast carcinoma was suggested by the findings of
an axillary mass, contralateral breast mass and weak
immunohistochemical staining for breast markers, the patient’s young
age, male gender, absent ipsilateral breast mass, and extensive
desmoplastic stromal reaction indicated a strong possibility for an
alternative diagnosis. Despite the unusual location and age, DSRCT was
suspected based on the presence of small round tumor cells, prominent
desmoplastic stroma, and epithelial cell immunoreactivity. Subsequent
immunohistochemical stains for cytokeratin using the AE1/3 antibody
and for desmin showed strong diffuse positivity in tumor cells for both
markers (Figures 2 & 3). The overall histological and
immunohistochemical findings were diagnostic of DSRCT. Molecular
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testing was subsequently performed and showed an EWSR1 gene
rearrangement, further supporting the diagnosis of DSRCT. HER2 FISH
test was not performed. We interpreted this tumor as most likely arising

Table 1: Antibodies used in this study.

in the axillary soft tissue with direct extension into the adjacent axillary
lymph node.

ABTIBODY CLONE DILUTION CONTROL VENDER PLATFORM
MOC-31 MOC-31 RTU Colon Ventana Ventana Ultra
AE1/3 AE1/AE3/pk26 RTU Skin Ventana Ventana Ultra
E-cadherin 36 RTU Breast Ventana Ventana Ultra
CK7 RN7 1:100 Breast Leica Leica Bond
CK20 Ks20.8 1:50 Colon Leica Leica Bond
CK5 D5/16B4 RTU Skin Leica Leica Bond
HMWCK CK34BEI12 RTU Prostate Leica Leica Bond
GATA-3 L50-823 RTU Breast Leica Leica Bond
ER SP1 RTU Breast Ventana Ventana Ultra
PR IE2 RTU Breast Ventana Ventana Ultra
p63 4A4 RTU Prostate Ventana Ventana Ultra
CDX2 EPR2764Y RTU Colon Leica Leica Bond
TTF1 8G7G3/1 1:200 Lung Leica Leica Bond
Napsin-A 1P64 1:400 Lung Leica Leica Bond
S-100 4C4.9 RTU Melanoma Leica Leica Bond
LCA (CD45) RP2/18 RTU Tonsil Ventana Ventana Ultra
CD3 LN10 1:500 Tonsil Leica Leica Bond
CD20 L26 1:200 Tonsil Leica Leica Bond
Synaptophysin 299 1:100 Pancreas Leica Leica Bond
Chromogranin 430 1:50 Pancreas Leica Leica Bond
PAX-8 Polyclonal 1:100 Thyroid Ca Proteintech Leica Bond
NKX3.1 Polyclonal RTU Prostate Ca Leica Leica Bond
HER2/neu 4B5 RTU Breast Ca Ventana Ventana Ultra

HMWCK: high molecular cytokeratin; ER and PR: estrogen and progesterone receptor; RTU: ready-to-use.

Table 2: Case summary with immunohistochemical and molecular study
findings.

Clinical presentation (32-year-old man with 4.5 cm palpable left axillary
mass

CT scan Multiple bilateral lung nodules

Massive left axillary adenopathy

Bilateral hilar and mediastinal adenopathy
Subcentimeter nodule in the right breast

Positive for MOC-31, AE1/3, and E-cadherin
Weak positive for CK20, GATA-3, and ER
Negative for CK7, CK5, CK 34BE12, p63, CDX2,
TTF1, Napsin-A, S-100 protein, LCA (CD45),
CD3, CD20, synaptophysin, chromogranin,
PAX-8, NKX3.1, HER2/neu, and PR

Flow cytometry Negative for lymphoproliferative disorders
Molecular testing Positive for EWSR1 gene rearrangement

ER & PR: estrogen and progesterone receptor; LCA: leukocyte common
antigen.

Immunostains

After the diagnosis of DSRCT was made, the patient received six cycles
of chemotherapy with vincristine/adriamycin/ifosfamide, followed by
two cycles of ifosfamide/etoposide. The patient is in stable condition
with no significant changes in lymphadenopathy and lung nodules. He is
currently undergoing radiation therapy to the axilla and is alive with
disease 15 months after the first detection of the axillary mass. The case
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summary with immunohistochemical and molecular study findings is in
(Table 2).

Discussion

This case illustrates that DSRCT can be confused with carcinoma due to
its histologic resemblance to the growth patterns of epithelial tumors
with nesting arrangement of oval to round tumor cells and desmoplastic
stroma. Its diagnosis can be even more challenging when patients present
with uncommon clinical features such as atypical sites or ages, as seen
in this case.

Our case was initially interpreted as poorly differentiated carcinoma with
a consideration of a possible primary breast cancer. Based on the initial
pathologic findings, our patient was considered to have probable breast
carcinoma presenting with axillary nodal metastasis. Immunoreactivity
for epithelial markers and focal immunoreactivity for breast markers
added further confusion to this case. Several findings in the case,
however, raised a concern about the initial diagnosis. First, male breast
cancer is rare and constitutes only about 1% of malignancies in men. It
commonly occurs in patients over 60 years of age and is exceedingly rare
in young men, especially with axillary metastasis. Second, the patient
did not have an ipsilateral breast lesion, and the contralateral breast
lesion showed benign features on an imaging study. Third, focal weak
immunostaining for GATA-3 and ER may be seen in many tumors or
benign lesions and does not constitute diagnostic evidence for breast
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cancer, as do other epithelial markers. Fourth, a negative stain for CK7
strongly argues against a diagnosis of breast cancer, as CK7-negative
breast cancer is extremely rare [5].

DSRCT presenting in patients over 30 years of age in tumor locations
outside of the abdominal cavity/pelvis, as seen in this case, is rare.
Without recognizing the features of DSRCT or performing adequate
ancillary testing, this case would have been misinterpreted as high-grade
carcinoma, which could have led to inappropriate treatment. To avoid
misdiagnosis of this rare entity, especially in cases with unusual
presentations, it is important to keep this entity as a differential diagnosis
when a young patient presents with a small round cell tumor with
prominent desmoplastic stroma. This is also an excellent example of the
importance of interpreting the immunohistochemical stains in the
context of morphological findings and clinical presentations. Although
positivity for epithelial and breast markers are often supportive of a
diagnosis of breast carcinomas, exceptions do exist, as seen in this case.
A focal and weak stain for markers critical for a diagnosis, such as
GATA-3 in this case, should be interpreted with great caution because
these markers may be weakly expressed in other tumors.

On the other hand, missing markers that are classically positive in
diagnosis, such as CK7 in this case, should prompt pathologists to search
for alternative diagnoses. Histologic diagnosis should never be made
based solely on a single or a few immunohistochemical stains without
integrating clinical and morphological features. It is not uncommon to
reach an incorrect diagnosis by over-interpreting immunohistochemical
stains, especially when the reactivity is weak and focal.

Although it is very rare, atypical presentations for DSRCT have been
reported. Al-lbraheemi et al. analysed atypical presentations of 34 cases
of DSRCT with uncommon locations and ages and suggested three
atypical scenarios with corresponding differential diagnosis [3]. The first
scenario describes patients less than 30 years of age with atypical
location and a differential diagnosis, including non-Hodgkin’s
lymphoma/leukemia, metastatic neuroblastoma, or sarcomas, including
Ewing’s sarcoma and rhabdomyosarcoma. The second scenario
describes atypical location for patients over 30 years of age with a
differential diagnosis of non-Hodgkin’s lymphoma, rhabdomyosarcoma,
poorly differentiated carcinoma, or poorly differentiated sarcoma. The
third scenario suggests a typical location in patients over 30 years of age
with a differential diagnosis of a germ cell tumor, poorly differentiated
carcinoma, or mesothelioma. Tao et al. reported a case of a 55-year-old
female with sinonasal DSRCT with atypical location and unusual age
presentation [6].

Chen et al. reported two cases of DSRCT, including a 25-year-old male
who presented with recurrent diarrhea and abdominal distension and was
found to have multiple liver masses [7]. Because of the imaging study
and laboratory data, this patient was initially diagnosed as having an
infection. A biopsy was performed, resulting in an incomplete, vague
diagnosis of a poorly differentiated malignant tumor until the proper
diagnosis of DSRCT was made. The other case in this report featured a
68-year-old male who presented with consistent abdominal pain and was
found to have an abdominal mass. The biopsy of the mass was
misdiagnosed as  adenocarcinoma initially,  but  further
immunohistochemical stains proved it to be a DSRCT. These examples
illustrate the significant challenges when diagnosing DSRCT in patients
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with uncommon clinical presentations. Because the treatment and
prognosis of DSRCT are drastically different from those of other tumor
types, careful evaluation of pathologic material with the integration of
clinical, morphological, and immunohistochemical findings is critical
for achieving an accurate diagnosis. After the diagnosis of DSRCT in
this patient was made, he received a sarcoma-based treatment instead of
breast cancer therapy.

Various forms of treatment have been used for DSRCT. The P6 protocol
(chemotherapy with cyclophosphamide, doxorubicin, vincristine,
ifosfamide, and etoposide followed by a stem cell transplant) is an
aggressive alkylator-based therapy that prolongs survival [8].
Chemotherapy and complete cytoreductive surgery also improve
survival [8]. Hyperthermic intraperitoneal perfusion, in combination
with other modalities, may also improve survival; however, further
research is required [9]. Whole abdominopelvic radiotherapy has been
used in conjunction with chemotherapy and surgery and can prolong
survival in metastatic intra-abdominal tumors. However, the
hematologic and gastrointestinal toxicities associated with this treatment
limit its long-term efficacy [10]. Although, the follow-up period is too
short in this case, the patient is still alive with the disease with chemo-
and radiotherapy.

Despite improvements in treatment modalities for DSRCT, the overall
prognosis for this tumor remains poor. The average five-year survival,
even with treatment, is 15% [11]. Neither age, gender of the patient, nor
size of the presenting tumor has prognostic significance, though extra-
abdominal disease shows improved survival relative to abdominal
disease [12].

In conclusion, DSRCT is a rare malignancy that may have unusual
clinical presentations. Awareness of possible variations and pursuit of
further workup in young male patients with small round cell tumors and
prominent desmoplastic stroma is critical to arrive at an accurate
diagnosis and guide proper clinical management.
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