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Abstract

Introduction: Ewings sarcoma is uncommon in extra osseous locations. They belong to Ewings
family of tumours and the primitive neuroectodermal tumour is often diagnosed based on immu-
no histochemistry and molecular genetic studies. Discussion: A 50-year-old gentleman presented
with complaints of a swelling in the right thigh. With a diagnosis of soft tissue sarcoma, the patient
underwent a wide local excision of the tumour. We review literature of the small round blue cell
tumour. Conclusion: Extraosseous Ewings sarcoma presenting as a thigh swelling is uncommon.
The sarcoma was vimentin positive and CD99 membrane positivity.
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1. Introduction

Ewings sarcoma (ES) family of tumours include classic Ewings sarcoma of the bone, small cell tumour of the
thorax and primitive neuroectodermal tumour (PNET) of the soft tissue. They are often referred to as the small
round cell tumours.

2. Case Report

A 50-year-old gentleman presented with complaints of a swelling in the upper thigh of six months duration. The
swelling had slowly increased in size and was occasionally associated with discomfort. There were no pressure
symptoms and no constitutional symptoms. Examination revealed a 9 x 9 cms smooth well defined swelling,
occupying the anterior and medial aspect of the right upper thigh (Figure 1). There were no scars or distended
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Figure 1. Showing the tumour in the thigh.

veins and there was no distal neurovascular deficit. MRI report showed T2W hyperintense mass visualized in
medial compartment of the right upper thigh, within the superficial part of adductor longus muscle. Few mini-
mally haemorrhagic areas were visualised within the mass and the mass was postero medial to the femoral ves-
sels (Figure 2).

With a working diagnosis of a soft tissue sarcoma, the patients underwent a Tru cut biopsy of the lesion which
showed a neoplasm composed of cells arranged in sheaths. The individual cells were round to polygonal with
increased nuclear cytoplasmic ratio and scant cytoplasm. Focal areas showed cells arranged in perivascular pat-
tern and occasional mitotic figures. The impression was that of small round blue cell tumour. Chest X Ray and
metastatic work up were negative.

The patient underwent a wide local excision of the tumour where it was found to be involving the anterior and
the medial compartment, adherent to the adductor longus, brevis and partly to the adductor magnus. Laterally
the lesion was found abutting the femoral sheath .Wide local excision of the tumour was done preserving the
femoral vein (Figure 3). Postoperative period was relatively uneventful and the patient was referred to the on-
cologist for radiotherapy and chemotherapy. The final histology showed primitive neurectodermal/Ewings sar-
coma with margins free of tumour. The tumour was vimentin positive, CD45 negative SMA negative and CD99
showing membrane positivity in tumour cells (Figure 4).

3. Discussion

Ewings sarcoma family of tumours are tumours of small round cells that are morphologically similar [1] [2].
Ewings sarcoma (ES) includes Ewings of the bone [3]-[6], extraosseous Askins tumour and the primitive neu-
roectodermal soft tissue tumour (PNET). The term PNET first described by Hart and Earle denotes small round
cell tumours with varying degrees of neural, glial and ependymal differentiation [7] [8]. ES and PNET are two
extremes of a morphological spectrum. They have similar immunohistochemical, cytogenetic and clinical pro-
files.

The diagnosis is based on light microscopy, immuohistochemistry, electron microscopy and molecular genet-
ic studies [8]-[10]. Light microscopy shows primitive small round cells with increased nuclear cytoplasmic ra-
tios. PNET are positive for CD 99(a 32 KDa cell surface glycoprotein coded by MIC 2 gene).This is also seen in
lymphoblastic lymphoma. Electron microscopy shows aggregated glycogen granules in the cytoplasm. Micro-
tubules and neurosecretory granules may be seen in the cells with neural differentiation [8]. Chromosomal
translocation such as t(11;22) (q24;q12) seen in 88% - 95% of ES/PNET can be detected by RT PCR or by FISH
in molecular genetic studies. In 90% - 95% of cases of ES/PNET, the chimeric transcript an aberrant fusion pro-
tein EWS-FLI-1 is detected in molecular biologic examination.

The treatment of soft tissue sarcoma is based on the stage and grade of the tumour. When the lesion is greater
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Figure 2. MRI of the sarcoma.
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Figure 3. Showing the tumour excision.
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Figure 4. Shows the small round blue cell tumour and the immunohistochemistry.

than 1 cm margin and the fascia is intact, the treatment is wide local excision. E When the margin is less than
adjuvant radiotherapy reduces the risk of local recurrence thgough it does not improve survival. Definitive radi-
otherapy is considered when the candidates are not fit for surgery. High grade tumours require adjuvant radio-
therapy and/or chemotherapy. Post radiotherapy re resection may be considered in large and high grade tumours.
Metastatic disease is treated with palliative radiotherapy or chemotherapy and the results are poor.

The gold standard in management is surgical excision with negative margins [11] [12]. Chemotherapy im-
proves survival and reduces the incidence of local recurrence. Chemotherapy regimens include vincristine, cyc-
lophosphamide actinomycin D and doxorubicin. Other drugs include ifosfamide, etoposide. Radiotherapy can be
used to achieve longer disease free survival and to prevent local recurrence.

4. Recent Advances

Newer modalities of therapy include targeted therapy aimed at the insulin like growth factor receptor (IGF -1R),
which is believed to play a role in the pathogenesis of ES. Antibodies directed against the IGF-1 receptor protein
have also been studied as a potential treatment for advanced ESFT [13] [14]. A phase 1 clinical trial of Figitu-
mumab, an IGF-R1 antibody, was recently reported. Two of 16 ESFT patients responded to treatment and eight
had disease stabilization for four months or longer. This agent and other similar antibodies are undergoing fur-
ther study.

By studying the molecular pathway of ESFT and the EWS-FLI fusion protein, investigators discovered that
repetitive sequences of DNA called microsatellites function as response elements in the ESFT pathway [15].
Subsequently, they were able to identify a protein called GSTM4 which is found in high levels among patients
who do not respond to chemotherapy (Luo, 2009). This discovery may permit the early identification of patients
who will not respond as well to standard treatment. Agents that interfere with GSTM4 may ultimately be devel-
oped to treat ESFT. Investigation of the fusion protein biological pathway has also identified a protein called
NROBL1 as an important component of the pathway which may also ultimately be targeted for therapy.

Research showed that EWS-FLI binds a molecule called RNA Helicase A which functions in the regulation of
genetic transcription .Recently, they identified a small molecule, YK-4-279, which interferes with the binding of
EWS-FLI to RNA Helicase A. This molecule killed ESFT cells in culture and decreased ESFT tumor growth in
an animal model.

CD99 is another molecule being studied as a potential immunotherapy target for the treatment of ESFT. CD99



A. Rekha et al.

is present on most ESFT tumor cells. Recent research suggests that it plays a role in preventing the normal neur-
al differentiation of Ewing cells (Rocchi, 2010). Human trials targeting CD99 are Tumor cell suicide via pro-
grammed cell death or apoptosis may be facilitated by a molecule entitled tumor necrosis factor-related apopto-
sis inducing ligand (TRAIL). This molecule was shown to kill Ewing’s cells in vitro and may prove to be a use-
ful biologic therapy (Mitsiades, 2001 and Van Valen, 2000). A pre-clinical study showing efficacy of TRAIL in
animals was recently reported (Picarda, 2010). These and other drugs are purely investigational at this point [16]
[17].

5. Conclusion

The PNET variant of Ewings sarcoma occurs but rarely. The readers may refer to standard books for manage-
ment protocols of soft tissue sarcomas. This is presented to discuss the small uncommon variant of small round
blue cell tumours on the core biopsy. Surgical wide excision is the mainstay in treatment while immunohisto-
chemistry is the key in the diagnosis of the rare extraosseous PNET Ewings sarcoma.
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