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INTRODUCTION

Ewing sarcoma is aggressive tumor with round cell morphology and very common in <15 years 
of age and young adults. Overall, incidence ranges from 10 to 15% of all the bone sarcomas.[1] 
Ewing sarcoma most commonly affects lower extremity especially femur and other sites include 
pelvis, upper extremity, and axial skeleton and ribs.[2] The tumor cells are round blue cells on 
routine microscopy and the close differential includes other soft-tissue tumors such as primitive 
neuroectodermal tumor and neuroepithelioma. In addition to histology, the ancillary tests such 
as immunohistochemistry and cytogenetics studies are important for confirm diagnosis.

Ewing sarcoma characteristically shows involvement of EWS gene located on chromosome 22q12. 
The most frequent translocation is EWS::FLI1  [t(11;22)(q24;q12)] which appears approximately 
85% of the cases followed by rare subtypes.[3] The other subtypes found in 15% of tumors, with the 

ABSTRACT
Ewing sarcoma is aggressive tumor with round cell morphology and very common in <15 years of age and young 
adults. Overall, incidence ranges from 10 to 15% of all the bone sarcomas. Ewing sarcoma most commonly affects 
lower extremity especially femur and other sites includes pelvis, upper extremity, and axial skeleton and ribs. The 
tumor cells are round blue cells on routine microscopy and the close differential includes other soft-tissue tumors 
such as primitive neuroectodermal tumor and neuroepithelioma. In addition to histology, the ancillary tests 
such as immunohistochemistry and cytogenetics studies are important for confirm diagnosis. Ewing sarcoma 
characteristically shows involvement of EWS gene located on chromosome 22q12. The most frequent translocation is 
EWS::FLI1 [t(11;22)(q24;q12) which appears approximately 85% of the cases followed by rare subtypes. Here, we report 
a case of young male who presented with fever, low backache, and weakness in lower limbs since 20 days. On CBC 
profile was normal and no significant past history; radiologically, there was mild-to-moderate compression fracture 
of L4 vertebral body with associated mild-to-moderate retropulsion of the posterior portion directly indenting and 
compressing the descending intrathecal nerve roots on both sides with small to moderate sized adjacent soft-tissue 
component. Diffuse alteration of marrow signal intensity involving cervical, dorsal, lumbar, and sacral vertebral bodies 
s/o? leukemia/lymphoma. Bone marrow and trephine biopsy suggested non hematopoietic malignancy. Cytogenetics 
studies showed aneuploidy (48,XY,+4,+8,t[9;22;21]); on that basis considered myeloid neoplasm with BCR:: ABL1 
fusion. Which further on fluorescent in situ hybridization (FISH) considered negative. The final diagnosis was favored 
Ewing’ sarcoma based on the immunohistochemistry and cytogenetic translocation of chromosome 21 and 22. We 
report this case to highlight the importance of FISH as well as conventional karyotype for the additional chromosomal 
abnormalities in the Ewing’ sarcoma which, in isolation, leads to diagnostic dilemma.
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t(21;22)(q22;q12) translocation resulting in fusion of EWS 
with the ERG gene on 21q22 being the second most common. 
Various other translocations are described with chromosome 
22 such as other variant translocations have been described 
with translocation of chromosome 22 with chromosome 7, 17, 
and 2. Many complex translocation are documented with three 
chromosomes involved such as translocation of chromosome 
11, 14, and 22 (t[11;14;22]) and with chromosome 10, 11, and 
22.[4-6] The importance of genetic or translocation subtypes is not 
yet documented with clinical importance. However, these are 
the useful in diagnosis and proper management of these cases. 
On treatment part, these cases are managed by neoadjuvant 
chemotherapy followed by surgery and recent trials are for 
immunotherapy are being considered for the better outcomes.[7]

CASE REPORT

A 29-year-old male, symptomatic for one month intermittent 
fever, low back ache, and weakness in bilateral lower limbs since 
20 days. On laboratory evaluation, hemogram was normal with 
mild anemia and leucoerythroblastic picture other biochemical 
work up was also in normal limits. On clinical examination, 
there was pallor with no evidence of icterus and edema, there 
was no palpable lymphadenopathy and no hepatosplenomegaly. 
Radiology screening with magnetic resonance imaging spine 
shows mild-to-moderate compression fracture of L4 vertebral 
body with associated mild-to-moderate retropulsion of the 
posterior portion directly indenting and compressing the 
descending intrathecal nerve roots on both sides with small 
to moderate sized adjacent soft-tissue component. Diffuse 
alteration of marrow signal intensity involving cervical, dorsal, 
lumbar and sacral vertebral bodies suggests the possibility of 
leukemia or lymphoma.

On this basis, marrow was planned and sent for flowcytometry 
and cytogenetics evaluation. Bone marrow aspiration smears 
show an excess of atypical cells with focal aggregates, indicating 
the possibility of metastatic deposits [Figure 1]. The additional 
sample of bone marrow biopsy also reveals diffuse involvement 
by round blue cells [Figure 2]. On immunohistochemistry, 
these cells are positive for CD99 and focally by NKX2.2 and 
negative for CD45, TdT, and PAX5 [Figure 3]. The possibility 
of Ewing’s sarcoma was considered with advise of genetic 
study. The cytogenetics report suggest the presence of complex 
translocation t(9,22,21) along with gain of chromosome 4 and 
8 which mislabeled as a myeloproliferative neoplasm. However, 
in view of above findings, the FISH for BCR ABL1 was found 
to be negative and later considered as a rare rearrangement 
with EWS gene located on chromosome 22.

DISCUSSION

Ewing sarcoma generally arises in young adults mainly in 
their mid-20s, our patient was 29  years old; also, there is 

slight male predilection. The clinical presentation was acute 
and aggressive with involvement of spine and the lesion in 
ribs and the bone marrow was involved. The Ewing sarcoma 
is aggressive tumor and present most of the metastatic 
involvement. The most common site is lower extremity 
especially femur (approximately 45% cases), followed by 
upper extremity (20%) and then the axial skeleton. The bone 
marrow biopsy showed characteristic involvement by tumor 
cells with positivity for CD99 and NKX2.2. Out them NKX2.2 
is very specific for Ewing sarcoma. The cytogenetics analysis 
by karyotype was interesting as well as confusing due to 
complex translocation between chromosome 9, 21, and 22. In 
comparison with literature, the translocation most commonly 
found in Ewing is t(11;22)(q24;q12) (EWS-FLI1 fusion) which 
is found in 85% cases followed by t(21;22)(q22;q12), resulting 
in EWSR1-ERG fusion in 5–10% cases. The rare subtypes may 
have complex translocations involving chromosomes 2q, 7p, 
and 17q resulting in fusion of EWS gene with FEV, ETV1, 
and ETV4, respectively. In addition, we found trisomy 4 and 
trisomy 8 in our case. The gain or loss of chromosome 8 is 
commonly found in more than 50% cases and especially in 
classic case of Ewing sarcoma with EWS-FLI1.[8] Additional 
chromosomal abnormalities documented by various studies 
include gain of chromosome (2, 12, and 20), unbalanced re-
arrangements with chromosome 1q and loss of 16q were also 
documented and some studies.[9] None of the studies have 
mentioned about gain of chromosome 4.

Figure  2: Bone marrow biopsy with area of involvement by 
abnormal cells and large area of necrosis.

Figure 1: Bone marrow aspirate smears show clusters of round blue 
cells. Hematoxylin and eosin (200x)
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The bad prognostic markers for Ewing’s include traditionally 
the metastatic status along with the site of tumor, tumor 
burden, and age of the patient. However, the chromosomal 
status as well as mutation or genetic re-arrangements needs 
to be explored for the further prognostic stratification.[10] In 
our case, axial skeleton was involved along with bone marrow 
metastasis. Hence, the stage 4 disease was considered and 
patient was advised best supportive care.

CONCLUSION

The multimodality approach and prompt diagnosis of Ewing 
sarcoma is important considering the best possible prognosis 
and therapeutic as well as conservative management 
available. In addition, bone marrow studies and clinical and 
cytogenetic correlation can provide newer targeted therapies 
in Ewing sarcoma if monitored and worked up thoroughly.
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Figure 3: (a) CD45 immunostain negative in abnormal cells. (b) CD99 immunostain strong positive. 
(c) NKX 2.2 focal positivity.
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