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Abstract

Purpose Desmoplastic small round cell tumor is a

rare malignant neoplasm that most often occurs in the

abdomen or pelvis of youngmen.We herein describe a

rare case of desmoplastic small round cell tumor

arising from the left orbit in a 16-year-old male.

Methods and results A biopsy was performed and

the histology showed the nests of tumor cells with

small round cell morphology. The tumor cells showed

immunopositivity for desmin, CD99, CD56, SMA,

NSE, CgA, SYN, Ki67 and vimentin. Fluorescence

in situ hybridization study using EWSR1 break-apart

probe was positive for EWSR1 gene rearrangement.

After complete surgical resection of the tumor, we did

not find tumor recurrence or metastasis with one-year

follow-up. Furthermore, a review of the relevant

English literature has been discussed.

Conclusions In the present study, for the first time,

we report a case of desmoplastic small round cell

tumor which is located in the orbital region.
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Introduction

Desmoplastic small round cell tumor (DSRCT) is

found predominantly in adolescents and young adults

and is much more common in males than in females

[1]. Histologically, DSRCT is typified by variably

sized, well-defined invasive tumor islands separated

by a desmoplastic stroma [2]. Immunohistochemi-

cally, the tumor cells express epithelial, mesenchymal

and neural markers [3]. The characteristic transloca-

tions t(11;22)(p13;q12) with resultant EWSR1-WT1

fusions can be detected by fluorescence in situ

hybridization (FISH) [4]. In previous reports, DSRCT

has been frequently found in the abdominal cavity and

pelvis. In the present report, we for the first time report

a case of DSRCTwhich is located in the orbital region.

Xue-Rui He and Zheng Liu authors contributed equally to this

work.

X.-R. He � J. Wei � T. Liu (&)

Department of Ophthalmology, 3201 Hospital, Xi’an

Jiaotong University Health Science Center, 783 Tianhan

Ave, Hanzhong 723000, Shaanxi Province, China

e-mail: taoliustone@outlook.com

X.-R. He

Department of Ophthalmology, Xi’an Hospital, Aviation

Industry Corporation of China, Beijing, China

Z. Liu � W.-J. Li

Department of Pathology and Molecular Medicine, 3201

Hospital, Xi’an Jiaotong University Health Science

Center, Hanzhong, Shaanxi Province, China

123

Int Ophthalmol (2019) 39:471–475

https://doi.org/10.1007/s10792-018-0829-y

http://crossmark.crossref.org/dialog/?doi=10.1007/s10792-018-0829-y&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10792-018-0829-y&amp;domain=pdf
https://doi.org/10.1007/s10792-018-0829-y


Case presentation

A 16-year-old male was admitted to the Department of

Ophthalmology of 3201 Hospital, with a 6-month

history of pain swelling and a palpable nodule in his

left orbit. He had no relevant personal or family

history of malignancy. On physical examination, a

palpable, slightly mobile, solid nodule, was found in

the superior nasal region of the left orbit. A computed

tomography scan revealed a solitary mass of high

intensity, 1.5 9 1 cm in size (Fig. 1). An incisional

biopsy was performed and tested for tumor cells

markers, which were positive for desmin, CD99,

CD56, SMA, NSE, CgA, SYN, Ki67 and vimentin

(Fig. 2). Microscopically, the tumors consisted of

nests of ‘small cells,’ with scant cytoplasm embedded

in a densely fibrotic stroma (Fig. 3a). Furthermore,

FISH analysis has identified a recurrent translocation,

t(11; 22)(p13; q12) in 15 cells of 50 cells (Fig. 3b).

The histological, immunohistochemical and cytolog-

ical findings supported the diagnosis of a DSRCT. A

tumor resection was performed on this patient (Fig. 4),

and he was recovered with no recurrence tumor or

metastasis after one-year follow-up. A formal

informed consent for this case study was obtained

from the participant.

Discussion

Desmoplastic small round cell tumor is a rare and

aggressive, malignant tumor. To date, more than 200

cases of DSRCT have been reported in English-

language publications, while only 15 cases were

women [5, 6]. In some previous reports, it has found

that 95% of DSRCTs were located in the abdominal

cavity and pelvis, while\ 5% of cases may affect

other organs [7]. Some reports have shown that most

common site of DSRCT occurrence is the pelvis

(62%) [8]. In the present report, for the first time, we

reported a DSRCT arising in the orbital region in the

English literature.

Contrast-enhanced CT and magnetic resonance

imaging reveal that DSRCT is amass of heterogeneous

density and intensity [9]. A diagnosis of DSRCT is

usually made by a combination of the histologic

appearance and immunohistochemical staining results.

Most DSRCTs coexpress epithelial markers, mes-

enchymal markers and neural markers [3, 10]. In our

case, immunohistochemical staining disclosed nega-

tivity for PGP9.5, S-100, EMA, etc. On the other hand,

the tumor cells were showing positive marker for

desmin, CD99, CD56, SMA, NSE, CgA, SYN, Ki67,

and vimentin. Ordonez assessed a variety of epithelial,

mesenchymal and neuronal markers in 39 tumors.

Cytokeratin has been detected in 94.9% tumors, EMA

in 96% tumors, desmin in 100% tumors, vimentin in

81.5% tumors, NSE in 72% tumors, SYN in 15.8%

tumors, CgA in 4.5% tumors, WT1 protein in 88.9%

tumors, MSA in 15.8% tumors and a-SMA in 18.8%

tumors [11]. However, it is unclear the relationship

between these markers and the diagnosis, prognosis

and treatment of DRSCT. Histologically, DRSCT in

our patient shown a nest of small round tumor cells

embedded in a dense desmoplastic fibrous stroma. In

cytology, DSRCT is associated with a unique chro-

mosomal translocation, t(11;22)(p13;q12), that fuses

theN terminus of theEWSgene to theC terminus of the

Fig. 1 Computed

tomography images of the

head at initial presentation

(a) and 12 months after

surgical resection (b).
Arrows indicate

preoperative masses
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WT-1 gene [12]. In a study by Lae et al., this

translocation was present in 96.7% examined tumors

[13].

Since this type of tumor is rare, the treatment of

DSRCT remains clinically challenge. At present, there

is no standard treatment strategy for patients with

DSRCT, particularly in cases involving metastatic

DSRCT. In recent years, some reports have shown an

effective treatment strategy by combining the intense

alkylator therapy (P6 protocol), surgical resection and

radiotherapy. In 1996, Kushner for the first time

suggested to use P6 protocol for control of DSRCT

[14]. In 2000, Quaglia et al. reported that there is a

significant correlation between the use of P6 protocol,

Fig. 2 Immunohistochemical staining shows that the cells were positive for desmin, CD99, CD56, SMA, NSE, CgA, SYN, Ki67 and

vimentin

Fig. 3 Nests and clusters of small round cells (a) (hematoxylin–eosin 9 200). Fluorescent in situ hybridization assay showing

positivity for EWSR1 gene rearrange (b)
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and gross total resection with improved overall

survival of DSRCT [15]. In 2005, Lal et al. reported

that three- and 5-year survivals were 44 and 15%,

respectively, after treatment with a combination of the

P6 regimen, surgical debulking and 30 Gy of radio-

therapy [16]. A recent report reported a trend for

improved survival in patients treated with a P6

protocol comprised of vincristine, doxorubicin,

cyclophosphamide, ifosfamide and etoposide [17].

Last year, Zhang et al. found that synchronous

chemotherapy with cyclophosphamide, adriamycin

and cisplatin combined with radiotherapy (a dose of

40 Gy plus a 20-Gy boost) significantly improved

locoregional control of DSRCT [18]. Ikeue et al.

reported that a 32-year-old man with pleura DSRCT

received the chemotherapy regimen (P6 protocol),

surgery and radiotherapy (50 Gy in 25 fractions) for

two months and had an optimistic outcome [19]. Xie

et al. reported that a case of 30-year-old female with

ovarian DSRCT accompanied with lymph node and

lung metastase received chemotherapy (intravenous

administration of 2 mg vincristine, 50 mg/m2 doxoru-

bicin and 500 mg/m2 cyclophosphamide on day 1,

repeated every 3 weeks) for three months, and tumor

nodule size was decreased [6]. However, this thera-

peutic strategy exhibits the greatest efficacy which

remains to be elucidated in the future by increasing the

sample size.
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