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Key Clinical Message

We herein present atypical histologic and immunohistochemical features of

DSRCT. The various differential diagnoses of DSRCT may occasionally generate

confusion. Cytogenetic analysis may solve diagnostic dilemmas such as that in

our case. Further studies are required to establish a standard treatment for

DSRCT.
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Introduction

Desmoplastic small-round-cell tumor (DSRCT) is a rare,

highly aggressive intra-abdominal neoplasm with an

extremely poor prognosis, first described in 1989 [1]. It

frequently occurs in the abdominal cavity and pelvis

with an undetermined histologic origin, and its inci-

dence in males (>80%) and females differs [2–6]. In one

comprehensive study, the typical immunohistochemical

features were epithelial marker positivity (cytokeratin,

91%; epithelial membrane antigen [EMA], 88%), mes-

enchymal marker positivity (desmin, 91%; vimentin,

84%), and various results for neural antigens [6]. Atypi-

cal histologic and immunohistochemical features can

pose a diagnostic dilemma. We herein report a case of

epithelial marker – negative DSRCT, only a few cases of

which have been reported worldwide. Cytogenetic pro-

files could provide useful diagnostic information in such

cases.

Case Report

A 22-year-old woman (gravida 0, parity 0) presented with

abdominal distension. A physical examination revealed a

bulky abdominal tumor. Magnetic resonance imaging

showed a mass in the pelvic cavity, and computed tomog-

raphy showed a large, complex, heterogeneously enhanc-

ing mass invading the abdominal cavity and displacing

the ovary, colon, and small intestine (Fig. 1). The serum

CA-125 level was elevated at 285.3 U/mL (normal,

<35 U/mL). The serum CA19-9, carcinoembryonic anti-

gen, and alpha-fetoprotein levels were within the normal

range.

Probe laparotomy only with tumor biopsy was per-

formed to determine the diagnosis. During laparotomy,

the mass appeared soft and immobile, nontender, and

very vascular (Fig. 2). Immediately after laparotomy, the

patient presented with acute progression of symptoms

such as ascites and pelvic and abdominal tenderness. Early
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therapeutic intervention, without waiting for pathological

examination of a biopsy specimen, was necessary for this

patient. Frozen biopsy was performed, and the results

were suspicious for a mesenchymal tumor; therefore, the

patient underwent chemotherapy with doxorubicin and

ifosfamide.

A pathological examination showed diffuse infiltration

with a necrotic area of short spindle cells and small round

cells with irregular nuclei (Fig. 3A). The mitotic rate was

high (60 per 10 HPF).

Immunohistochemical analysis was performed using

antibodies directed against epithelial markers (EMA,

cytokeratin 7, cytokeratin 20, CAM5.2, and AE1/3), mes-

enchymal markers (desmin and vimentin) (Fig. 3B,C),

and neural markers (synaptophysin and s-100 protein).

Unfortunately, the atypical immunohistochemical features

made diagnosis of this tumor difficult. The tumor cells

were positive when stained with antibodies to EMA,

vimentin, desmin, and synaptophysin, but were negative

for s-100 protein and some epithelial markers (cytoker-

atin 7, cytokeratin 20, CAM5.2, and AE1/3).

Cytogenetic analysis was necessary for a definitive diag-

nosis in this case. In our case, detection of the chromoso-

mal translocation t(11;22)(p13;q12) allowed for diagnosis

by fluorescence in situ hybridization [7] and polymerase

chain reaction (PCR).

PCR revealed fusion of the Ewing sarcoma gene (EWS)

and Wilms tumor gene (WT1), and break-apart FISH

detected translocations in the EWS gene (Fig. 4A,B). PCR

and FISH were carried out according to the manufac-

turer’s instructions, as described previously [8, 9].

The patient underwent treatment with five cycles of

VDC regimens (vincristine, doxorubicin, and cyclophos-

phamide) and three cycles of VAC regimens (vincristine,

actinomycin D, and cyclophosphamide) after we estab-

lished the definitive diagnosis. However, the patient’s dis-

ease progressed throughout all three cycles of VAC

regimens, and she died of her disease 9 months after her

initial diagnosis.

Discussion

The differential diagnosis of small round cell tumor

includes Ewing sarcoma, embryonal rhabdomyosarcoma,

Wilms tumor, neuroblastoma, medulloblastoma, synovial

sarcoma, and lymphoma; these tumors are often confused

with one another [10]. A diagnosis of DSRCT is usually

made by a combination of the histologic appearance and

immunohistochemical staining results. Therefore, atypical

histologic and immunohistochemical features can pose a

diagnostic dilemma. Generally, DSRCTs show the typical

histologic features of a large necrotic area, sharply demar-

cated nests of small round cells, or spindle cells embedded

in a desmoplastic stroma. The small nests of cells are vari-

ably sized and contain hyperchromatic nuclei with faintly

eosinophilic, scanty cytoplasm [3, 11–13]. Most DSRCTs

coexpress epithelial markers (cytokeratin, EMA), mes-

enchymal markers (desmin, vimentin), and neural markers

(synaptophysin, s-100 protein) [3]. In our case, however,

immunohistochemical staining disclosed negativity for

some epithelial markers (cytokeratin 7, cytokeratin 20,

CAM5.2, and AE1/3) and EMA positivity. In contrast,

expression of mesenchymal markers (desmin and vimen-

tin) was positive. In particular, the desmin positivity made

it possible to diagnose a malignant myometrial tumor.

Embryonal rhabdomyosarcoma, synovial sarcoma, ES/

PNET, and an unusual type of leiomyosarcoma should be

Figure 1. Computed tomography shows a large heterogeneously

enhancing mass invading the abdominal cavity.

Figure 2. Intraoperative image of the multilobulated mass.
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considered in such cases. The exact histogenesis was

unclear in the present case.

Definitive diagnosis was achieved in our case by cytoge-

netic analysis. DSRCT is generally characterized by a

chromosomal translocation t(11;22)(p13;q12) that results

in the fusion of the genes EWS and WT1 [7, 11, 13–15].
DSRCTs that are negative for epithelial markers are rel-

atively rare, and only three such cases have been reported.

Cytogenetic analysis may resolve diagnostic dilemmas

such as that in our case [11, 16, 17].

With respect to treatment of DSRCT, chemotherapy

with an intensive alkylator-based regimen is associated

with better survival than is standard-dose chemotherapy.

This regimen has a risk of toxicity that requires intensive

transfusions and antibiotic support [4, 18]. Complete sur-

gical resection is also associated with improved survival.

However, debulking surgery is usually impossible at an

advanced stage [4, 19, 20]. Despite such aggressive ther-

apy, the outcome is poor. In one study, 25 of 35 patients

died of widespread metastases within a mean of

25.2 months from the time of their diagnosis [21].

Although our patient received chemotherapy using VDC

and VAC, she finally died of local tumor progression.

Our patient presented with atypical histologic

and immunohistochemical features of DSRCT. The vari-

ous differential diagnoses of DSRCT may occasionally

generate confusion. Cytogenetic analysis may solve diag-

nostic dilemmas such as that in our case. Further stud-

ies are required to establish a standard treatment for

DSRCT.
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(A) (B)
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Figure 3. (A) The tumor shows diffusely infiltrating short spindle cells and small round cells (9200). (B) Immunohistochemical staining for desmin

shows a dot-like perinuclear reaction in the tumor cells (9400) and (C) positive staining with vimentin (9200).

268 bp

(A) (B)

Figure 4. (A) Fluorescence in situ hybridization using a break-apart probe for the Ewing sarcoma breakpoint region 1 gene is positive. (B) EWS/

WT1 rearrangement reverse-transcription PCR demonstrates the 268-bp product.

522 ª 2016 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Cytogenetic diagnosis of DSRCT S. Wakahashi et al.



References

1. Gerald, W. L., and J. Rosai. 1989. Case 2. Desmoplastic

small cell tumor with divergent differentiation. Pediatr.

Pathol. 9:177–183.

2. Gerald, W. L., H. K. Miller, H. Battifora, M. Miettinen, E.

G. Silva, and J. Rosai. 1991. Intra-abdominal desmoplastic

small round-cell tumor. Report of 19 cases of a distinctive

type of high-grade polyphenotypic malignancy affecting

young individuals. Am. J. Surg. Pathol. 15:499–513.
3. Ordonez, N. G. 1998a. Desmoplastic small round cell

tumor: II: an ultrastructural and immunohistochemical

study with emphasis on new immunohistochemical

markers. Am. J. Surg. Pathol. 22:1314–1327.
4. Lal, D. R., W. T. Su, S. L. Wolden, K. C. Loh, S. Modak,

and M. P. La Quaglia. 2005. Results of multimodal

treatment for desmoplastic small round cell tumors. J.

Pediatr. Surg. 40:251–255.
5. Gerald, W. L., M. Ladanyi, E. de Alava, M. Cuatrecasas, B.

H. Kushner, M. P. LaQuaglia, et al. 1998. Clinical,

pathologic, and molecular spectrum of tumors associated

with t(11;22)(p13;q12): desmoplastic small round-cell

tumor and its variants. J. Clin. Oncol. 16:3028–3036.
6. Goldblum, J. R., S. W. Weiss, and A. L. Folpe 2013.

Enzinger and weiss’s soft tissue tumors: expert consult:

online. Elsevier Health Sciences, Philadelphia; 2013.

7. Zhang, P. J., J. R. Goldblum, B. R. Pawel, C. Fisher, T. L.

Pasha, and F. G. Barr. 2003. Immunophenotype of

desmoplastic small round cell tumors as detected in cases

with EWS-WT1 gene fusion product. Modern Pathol.

16:229–235.
8. Yamaguchi, U., T. Hasegawa, Y. Morimoto, U. Tateishi,

M. Endo, F. Nakatani, et al. 2005. A practical approach to

the clinical diagnosis of Ewing’s sarcoma/primitive

neuroectodermal tumour and other small round cell

tumours sharing EWS rearrangement using new

fluorescence in situ hybridisation probes for EWSR1 on

formalin fixed, paraffin wax embedded tissue. J. Clin.

Pathol. 58:1051–1056.
9. Miura, Y., Y. Keira, J. Ogino, K. Nakanishi, H. Noguchi,

T. Inoue, et al. 2012. Detection of specific genetic

abnormalities by fluorescence in situ hybridization in soft

tissue tumors. Pathol. Int. 62:16–27.
10. Reynolds, C. P., R. G. Smith, and E. P. Frenkel. 1981. The

diagnostic dilemma of the “small round cell neoplasm”:

catecholamine fluorescence and tissue culture morphology

as markers for neuroblastoma. Cancer 48:2088–2094.
11. Zhang, J., J. Dalton, and C. Fuller. 2007. Epithelial

marker-negative desmoplastic small round cell tumor with

atypical morphology: definitive classification by

fluorescence in situ hybridization. Arch. Pathol. Lab. Med.

131:646–649.
12. Lae, M. E., P. C. Roche, L. Jin, R. V. Lloyd, and A. G.

Nascimento. 2002. Desmoplastic small round cell tumor:

a clinicopathologic, immunohistochemical, and molecular

study of 32 tumors. Am. J. Surg. Pathol. 26:

823–835.
13. Guinee, D. G., and T. C. Allen. 2008. Primary pleural

neoplasia: entities other than diffuse malignant

mesothelioma. Arch. Pathol. Lab. Med. 132:1149–1170.

14. Yang, Y., H. Wang, Y. P. Wang, W. Zhang, Y. Z. Hui, Z.

H. Wang, et al. 2005. [Detection of EWS-WT1 fusion

transcripts in paraffin-embedded tissues for desmoplastic

small round cell tumor]. Beijing da xue xue bao Yi xue

ban = Journal of Peking University Health sciences

37:325–328.

15. Gerald, W. L., J. Rosai, and M. Ladanyi. 1995.

Characterization of the genomic breakpoint and chimeric

transcripts in the EWS-WT1 gene fusion of desmoplastic

small round cell tumor. Proc. Natl Acad. Sci. USA

92:1028–1032.
16. Trupiano, J. K., S. K. Machen, F. G. Barr, and J. R.

Goldblum. 1999. Cytokeratin-negative desmoplastic small

round cell tumor: a report of two cases emphasizing the

utility of reverse transcriptase-polymerase chain reaction.

Modern Pathol. 12:849–853.

17. Dorsey, B. V., L. E. Benjamin, F. Rauscher, B. Klencke,

A. P. Venook, R. S. Warren, et al. 1996. Intra-

abdominal desmoplastic small round-cell tumor:

expansion of the pathologic profile. Modern Pathol.

9:703–709.
18. Kushner, B. H., M. P. LaQuaglia, N. Wollner, P. A.

Meyers, K. L. Lindsley, F. Ghavimi, et al. 1996.

Desmoplastic small round-cell tumor: prolonged

progression-free survival with aggressive multimodality

therapy. J. Clin. Oncol. 14:1526–1531.

19. Talarico, F., D. Iusco, L. Negri, and D. Belinelli. 2007.

Combined resection and multi-agent adjuvant

chemotherapy for intra-abdominal desmoplastic small

round cell tumour: case report and review of the

literature. Il Giornale di chirurgia 28:367–370.

20. Liu, Q., N. Liu, and D. Chen. 2014. Primary desmoplastic

small round cell tumor of the duodenum. Eur. J. Med.

Res. 19:38.

21. Ordonez, N. G. 1998b. Desmoplastic small round cell

tumor: I: a histopathologic study of 39 cases with

emphasis on unusual histological patterns. Am. J. Surg.

Pathol. 22:1303–1313.

ª 2016 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd. 523

S. Wakahashi et al. Cytogenetic diagnosis of DSRCT


