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Case Report

Solid-pattern desmoplastic small round cell
tumor of the orbit: a case report
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Abstract: Desmoplastic small round cell tumor (DSRCT) is a rare malignancy most commonly originating in the
peritoneum. Only rare cases occur outside the abdomen. The present study describes a case of DSRCT in a young
adolescent male who initially presented with an orbital mass. The diagnosis was confirmed by the presence of a
polyphenotypic immunoprofile (positive for desmin and neural markers) and the characteristic EWS-WT1 gene fu-
sion. Tumor histologically had an entirely solid pattern, lacking evidence of desmoplastic stroma. This purely solid
variant shows that when occurring at an atypical location, DSRCT may be difficult to recognize. This reported case of
DSRCT draws attention to the importance of including DSRCT in the differential diagnosis of orbital tumors.
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Introduction

Desmoplastic small round cell tumor (DSRCT)
was first described by Gerald and Rosai in
1989, who noticed a distinctive type of small
cell tumor that predominantly involved the
abdomen and affected young males [1]. Ex-
traabdominal DSRCT is infrequent with cases
reported in the brain, lung, pleura, salivary
glands and soft tissue and bone [2]. Ma-
nifestations in the head are extremely uncom-
mon. Desmoplastic small round cell tumor has
been reported twice in the ethmoidal sinus-
es [3, 4] and once in the orbit [5]. Immu-
nohistochemically, DSRCT shows multidirec-
tional differentiation, with co-expression of epi-
thelial, mesenchymal, and neural markers. DS-
RCT possesses a unique translocation, t (11;
22) (p13; q12) which may explain the multidi-
rectional differentiation of DSRCT [6]. DSRCT is
a rare, aggressive, malignant tumor. Due to the
rarity of DSRCT and the absence of specific
clinical manifestations of this tumor, clinicians
may overlook the diagnosis of this disease,
particularly for cases in which DSRCT arises in

the orbit. In this report, we present a case of a
young male who was diagnosed with solid pat-
tern DSRCT of the orbit that produced a favor-
able outcome.

Case report

In March 2016, a 16-year-old male came from
3201 Hospital to our institution for consulta-
tion. He stated that he had a left eye mass for
the last year, and the mass had growing rapidly
for nearly 6 months. A computed tomography
(CT) scan (Figure 1) revealed a homogeneous
mass that was situated near the left eyeball
without bony invasion. The tumor was resected
in monobloc with negative margins for residual
tumor. After surgery, the patient received no
treatment, and he was still disease-free for 12
months after the diagnosis.

Histologically, the lesion had an entirely solid
morphology, lacking evidence of desmoplastic
stroma, and the tumor appeared to consist of
a mixture of epithelioid and spindle cells. The
shapes of tumor cells ranged from round to
oval, with hyperchromatic nuclei, clumped ch-
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Figure 1. CT scan depicting a homogeneous mass situated near the left

eyeball without bony invasion.

strate. The antibodies utilized
are listed in Table 1. The small
round cells showed strong
immunoreactivity for desmin
and CD99, were focally weak
positive for SMA, Pgp9.5, NSE,
Syn (Figure 3A), and Nestin,
but negative for the other
markers (Table 1). A distinctive
dot-like perinuclear pattern
was observed with staining for
desmin (Figure 3B). The tumor
cells were non-uniform posi-
tive for CD99 (Figure 3C).
Ki-67 showed an active region
of proliferation in the range of
10-15% (Figure 3D).

Fluorescence in situ hybridiza-
tion (FISH) was performed on
paraffin sections using the
EWSR1 break-apart probe
(Abbott-Vysis), where the split-
ting of normally fused red and
green signals into separate red
and green signals indicated
the presence of EWSR1 gene
translocation. In FISH analysis,
each tumor cell nucleus sh-
owed one combined red-green
signal and one green and one
separate red signal, indicating
the presence of a transloca-
tion involving EWSR1 gene
(Figure 4).

Discussion

Figure 2. A, B. Biopsy reveals a cellular tumor having an entirely solid mor-
phology, lacking evidence of desmoplastic stroma. C. Local areas of epi-
thelioid cell morphology forming glandular or cribriform structures. D. Low
mitotic figures.

romatin, unapparent nucleoli, and scanty cyto-
plasm. There were occasional scattered mitotic
figures, and the tumor cells were arranged in
sheets. The tumors displayed local areas of epi-
thelioid cell morphology, forming glandular or
cribriform structure (Figure 2). The small cells
had occasionally scattered mitotic figures.

Immunohistochemical staining was performed
using an automatic staining workstation (Lei-
ca Cytomation) with the Envision system with
diaminobenzidine chromogen used as the sub-
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This is the second reported
case of DSRCT arising in the
orbit region [5]. However, it is
different from previous cases.
Histologically, the lesion had an entirely solid
morphology, lacking evidence of desmoplastic
stroma. Solid-pattern DSRCT that presented as
a large intra-abdominal mass was reported by
Ali [7]. Diagnosis typically requires a tissue
biopsy with identification of the histopathologic
features along with immunohistochemistry and
molecular testing. To the best of our knowl-
edge, each of the previously reported cases of
this entity has been located in or near a serosal
membrane (peritoneum, tunica vaginalis testis,
or pleura), a feature that led to the suggestion
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Table 1. List of immunohistochemical antibodies used in diagnosis

Antibody Clone Source Results
Cytokeratin (CK8/CK18) 5D3 Maixin Biotech, China -
Epithelial membrane antigen (EMA) E29 Maixin Biotech, China -
MyoD1 S8A Maixin Biotech, China -
Fli-1 G146-222 Maixin Biotech, China -
ERG EP111 Zhongshan Biotech, China -
GFAP GA-5 Maixin Biotech, China -
CDh117 YR145 Maixin Biotech, China -
p63 4A4 Maixin Biotech, China -
CK7 0V-TL12/30 Maixin Biotech, China -
Nestin 10C2 Maixin Biotech, China Focal +
Neuron-specific enolase (NSE) E27 Maixin Biotech, China Focal +
Synaptophysin SP11 Maixin Biotech, China Focal +
WT1 WT49 Maixin Biotech, China -
S-100 4C4.9 Maixin Biotech, China -
Desmin D33 Maixin Biotech, China

CD99 013 Maixin Biotech, China

Pgp9.5 Rabbit polyclonal antibody Maixin Biotech, China -
Smooth muscle actin IA4 Maixin Biotech, China Focal +
Myogenin F5D Maixin Biotech, China -
Ki-67 MIB-1 Maixin Biotech, China 10-15%

that this tumor arises from a mesothelial-relat-
ed cell, possibly representing a “mesothelio-
blastoma” [8]. The current case demonstrates
that DSRCT can also occur independently of
serosal surfaces, more specifically, in an intra-
cranial location, and enlarges the topographic
spectrum of this tumor, although its morpho-
logic spectrum has already been considerably
expanded in several recent series [8-10]. CT
showed a mass which was not a distinct organ
of origin: solid, dominant, heterogeneous pelvic
masses in the orbital regions. of the DSRCT we
describe lacked immunohistochemical evi-
dence of epithelial differentiation but had histo-
logic and other immunohistochemical features
which suggested this diagnosis. The ability to
confirm the diagnosis of this rare tumor using
molecular genetic techniques is particularly
useful in those cases with unusual histologic or
immunophenotypic features. Cases of DSRCT
typically harbor the unique t (11; 22) (p13; q12)
translocation [11], which may be confirmed by
FISH and/or PCR studies. DSRCT is an uncom-
mon tumor which shares similarities with other
small round cell tumors and, therefore, its diag-
nosis remains a challenge.

The differential diagnosis of DSRCT is usually
with Ewing’s sarcoma/primitive neuroectoder-

2866

mal tumor (ES/PNET), embryonal and alveolar
rhabdomyosarcomas, and neuroblastoma, but
when the lesion does not present typical fea-
tures, a variety of other neoplastic conditions,
such as metastatic adenocarcinoma, and sar-
comatoid carcinoma could enter into the differ-
ential diagnosis. All these tumors have similar
features. Therefore, to make a correct diagno-
sis, a combination of immunohistochemical
staining and cytogenetic analysis can be useful
and important. In this case, rhabdomyosarco-
ma was suspected at first, as the patient was
a young man. However, no expression of the
rhabdomyosarcoma markers myogenin and
MyoD1 was detected. Next, a possible diagno-
sis of a small round blue cell tumor was sug-
gested, and the corresponding panel of mark-
ers was applied. The tumor cells did not express
CK7, EMA, p63, CD117, Cam 5.2, GFAP, ERG,
Fli-1 and S-100, and thus we did not consider
carcinoma or neuroblastoma. Then, it was nec-
essary to differentiate the tumor from Ewing’s
sarcoma/primitive neuroectodermal tumor. The
tumor cells were non-uniform positive for CD99
rather than strong or diffuse. Above all, the des-
min immunopositivity was of a classic dot-like
perinuclear pattern, so all the findings fulfilled
the criteria for a DSRCT.

Int J Clin Exp Pathol 2018;11(5):2864-2868



Solid-pattern desmoplastic small round cell tumor of the orbit

Figure 3. A. Synaptophysin is focally weak positive. B. Desmin staining with a
prominent globoid “dot-like” pattern. C. CD99 is non-uniform positive in the

cell membrane. D. Ki-67 show low proliferation index.

Figure 4. Fluorescent in situ hybridization assay was positive for Ewing sar-
coma breakpoint region 1 (EWSR1) gene break-apart.

The overall prognosis of intra-abdominal DSRCT
is poor and with a high recurrence rate. Curative
drug therapies are not available, and the best
treatments seem to be complete surgical
resections, when possible [12]. For limited
stage disease, complete surgical resection is
the treatment of choice. The reported results
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have been variable with some
studies showing survival ben-
efit when complete resection
has been used instead of tra-
ditional systemic chemothera-
py [13, 14]. Our patient under-
went surgery and is alive and
disease-free 12 months later
without other treatment. This
fact may support the notion
that extra-abdominal DSRCT
have a more benign behavior.
Lo’pez et al [4] reported a case
of sinonasal DSRCT which had
a better prognosis.

In summary, in addition to its
typical histologic appearance,
DSRCT may present a wide
range of other histologic pat-
terns that can cause diagnos-
tic difficulty. In this case, a
careful search for areas of
more typical morphology, to-
gether with the use of other
techniques, such as immuno-
histochemistry, and cytogene-
tic features, would allow the
diagnosis to be established.
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