
Clinical Cancer Investigation Journal | May-June-2015 | Vol 4 | Issue 3396

INTRODUCTION

Ewing sarcoma  (EWS) a highly malignant primary bone 
tumor that is derived from red bone marrow was first 
described by James Ewing in 1921. This tumor is most 
frequently observed in children and adolescent aged 
4–15 years and rarely develops in adults older than 30 years.[1]

Males are affected more frequently than female with 
ratio of 1.5:1. EWS is the most lethal and second most 
common malignant tumor after osteosarcoma in the 
young patient. EWS accounts for about 2–3% of childhood 
cancer.[2] The majority of EWS results from the reciprocal 
translocation (11;22)(q24;q12), which results in the fusion of 
the EWS gene with the FLI genes. This translocation, which 
are detectable by reverse transcription‑polymerase chain 
reaction, can be used for the primary diagnosis and for the 

Cytodiagnosis of Ewing’s sarcoma and 
its confirmation by histopathology and 
immunohistochemistry

detection of metastatic or residual disease in tissue or body 
fluids.[3] The EWS family of tumors are categorized because 
of the shared translocation and the similar physiology, 
which includes EWS, peripheral primitive neuroectodermal 
tumor, neuroepithelioma, atypical EWS and Askin tumor.[4]

CASE REPORT

An 18  year‑old male patient presented with pain and 
swelling of left thigh for 2  months. X‑ray revealed 
destruction of bone and mottled appearance. Fine‑needle 
aspiration cytology  (FNAC) revealed small round cells 
with fine chromatin, 1‑2 nucleoli, moderate amount of 
finely vacuolated cytoplasm. And darkly stained cells 
with a small nucleus, dense chromatin, narrow rim of 
cytoplasm arranged in sheets and few cells forming the 
rosettes Figure 1.

Periodic acid‑Schiff  (PAS) reaction‑demonstrate the 
presence of intracytoplamic glycogen Figure 2.

Considering the clinical presentation, a diagnosis of small 
round cell tumor possibly EWS was given.

H/P‑consists of sheets of cells divided into irregular masses 
by fibrous strands. The nuclei are round, with small nucleoli, 
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with variables mitotic activity with indistinct cell margins. 
Some tumor cells arranged around blood vessels forming 
pseudorosette, few true rosette without true lumina also 
seen. Some tumor cells composed of larger and more 
pleomorphic cells exhibiting conspicuous nucleoli Figure 3.

Immunohistochemistry demonstrate the positivity for 
CD99 Figure 4.

DISCUSSION

Ewing’s sarcoma/primitive neuroectodermal tumor (PNET) 
of bone is a type of cancer usually found in children and young 
adults. The peak incidence is between age 10 and 20 years. 
It is less common in children under 5 or in adults over 30.[5] 
Clinically tumor may simulate osteomylitis because of pain, 
fever, and leukocytosis. It generally arises in the medullary 
canal of the shaft from which it permeates the cortex and 
invades soft tissue.[6] In addition to bones and soft tissue, 
the lesion can occur in other sites including skin and viscera. 

The differential diagnosis of ES/PNET includes all other 
“small cell tumors” particularly lymphoblastic lymphoma, 
desmoplastic small cell tumors and embryonal/alveolar 
rhabdomyosarcoma. The cells of ES/PNET usually contain 
large amounts of cytoplasmic glycogen as demonstrated by 
a PAS stain with diastase control.[7]

The metastatic spread of ES/PNET is to the lungs and pleura, 
other bones (skull), central nervous system and regional 
lymph nodes.[8] The prognosis depends on various factors, 
extension of EWS into soft tissue, presence of metastasis, 
presence of neural differentiation, overexpression of 
p53 are associated with poor prognosis.[9] Treatment 
is chemotherapy with radiation therapy sometimes 
combined with limited surgery. The tumor is typically 
radiosensitive.

Ewing’s sarcoma is one of the cause for the pathological 
fractures besides other causes such as fibrous dysplasia, 
osteomylitis, leukemia, rhadomyosarcoma and osteogenesis 
imperfecta and physician and family should be alerted to 

Figure 1: Fine-needle aspiration cytology showing small tumor cells arranged 
in sheets and rosettes (Giemsa stain, ×400) Figure 2: Fine-needle aspiration cytology showing tumor cells revealing large 

amount of cytoplasmic glycogen in Ewing sarcoma (PAS stain, ×1000)

Figure 3: Tumor cells arranged in sheets showing round to oval cells with high 
N:C ratio, hyperchromatic nuclei and scant cytoplasm. H and E, ×400 Figure 4: Tumor cells showing strong membrane immunoreactivity for CD99
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the prolonged course involved in treating these fractures 
to union.[10]

Nonmetastasized extra‑osseous Ewing tumors have a 
prognosis at least similar to that of osseous Ewing tumor.[11]

Approximately 80% of patients present localized disease, 
whereas 20% present with clinically detectable metastatic 
disease most often to the lung, bone or bone morrow.[12]

Early and correct diagnosis of EWS is essential for clinical 
management since it belongs to the group of small round 
cell tumors.

The diagnosis of EWS was not made clinically but diagnosis 
was given on cytology and confirmed on histopathology.

The patient underwent surgical excision of the lesion 
followed by radiotherapy and chemotherapy.

CONCLUSION

Fine‑needle aspiration cytology is very economic and 
quick procedure in the diagnosis of EWS family of tumors. 
Clinically tumor may simulate osteomyelitis because of 
pain, fever, and leukocytosis. FNAC can be used for early 
diagnosis and long term follow‑up.
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