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Round Cell Sarcomas

• Age of the patient

• Anatomic site

• Radiology (for bone tumors)

• Histology

• Immunohistochemistry

• Molecular testing
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Changes in the WHO 5th Edition

• Soft Tissue Tumors

• Undifferentiated Small Round 

Cell Sarcomas of Bone and Soft 

Tissue

• Bone Tumors
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Ewing Sarcoma

Ewing sarcoma is a small round cell 

sarcoma showing gene fusions involving 

one member of the FET family of genes 

(usually EWSR1) and a member of the 

ETS family of transcription factors



Ewing Sarcoma

•Most common in young individuals

•Male > female

•Bone (young) and soft tissue (older)

•Treated with combination of 
chemotherapy and surgery +/-
radiation therapy
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CD99 NKX2-2 FLI1 ERG WT1 ETV4 BCOR
CyclinD

1
Satb2 CCNB3

EWS + + + + - - - - - -

CIC (+) - - - + + - - - -

BCO

R (+) -- - - - - + + + +

CD99 100%; NKX2-2 95%; FLI1 95%



CD99 NKX2-2



Keratin



Molecular

EWSR1:: FLI1 90%

EWSR1::ERG 5-10%

Other EWSR1::ETS 

fusions

rare

FUS:ETS fusions rare





100%

Lozano-Calderón Cancer 2023
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CIC-rearranged sarcoma

CIC-rearranged sarcoma is a high grade round cell 
undifferentiated sarcoma defined by CIC-related 
gene fusions, most often CIC::DUX4

Most common round cell sarcoma without EWSR1
fusion (“Atypical Ewing”)

Young – soft tissues (86%) – viscera (12%) - rare 
in bone (3%)

Italiano et al. Genes Chromosomes & Cancer 2012

Antonescu et al. Am J Surg Pathol 2017
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CD99 NKX2-2 FLI1 ERG WT1 ETV4 BCOR
CyclinD

1
Satb2 CCNB3

EWS + + + + - - - - - -

CIC (+) - - - + + - - - -

BCO

R (+) -- - - - - + + + +

CD99 85% (20% diffuse); WT1 90%; EWTV4 95%



CD99 WT1



Gene Fusion Frequency

CIC::DUX4 95%

CIC::FOXO4 Rare

CIC::LEUTX Rare

CIC::NUTM1 Rare

CIC::NUTM2A Rare

CIC::CITED1 Rare

CIC::SYK Rare

CIC::AXL Rare

Linos et al. Modern Pathol 2023



CIC-rearranged sarcoma

FISH negative in 15% (cryptic 
rearrangement)

NGS can also miss gene fusions

IHC for ETV transcriptional upregulation 
more sensitive

Kao et al. Genes Chromosomes & Cancer 2017

Yoshida et al. Histopathology 2017
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CD99 NKX2-2 FLI1 ERG WT1 ETV4 BCOR
CyclinD

1
SATB2 CCNB3

EWS + + + + - - - - - -

CIC (+) - - - + + - - - -

BCO

R (+) -- - - - - + + + +

BCOR (100%); Cyclin D1 (90%); SATB2 (80%); CD99 (50%)



CIC-rearranged sarcoma

More aggressive than Ewing 
sarcoma

Five-year survival

CIC sarcoma – 43%
Ewing sarcoma – 77%

Antonescu et al. Am J Surg Pathol 2017
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Sarcoma with BCOR genetic 
alterations

Several groups of primitive round cell sarcomas show BCOR genetic alterations, 

resulting in oncogenic activation and BCOR overexpression. Although these 

pathological entities show distinct clinical presentations, there is overlap with 

regard to morphology, immunoprofile, and gene expression, suggesting a shared 

pathogenesis. 

The first group is characterized by sarcomas with BCOR-related gene fusions, 

most frequently BCOR::CCNB3. 

The second group shows internal tandem duplication (BCOR-ITD), which has 

been described in infantile undifferentiated round cell sarcomas and primitive 

myxoid mesenchymal tumours of infancy.



Sarcoma with BCOR genetic 
alterations

5% of round cell sarcomas that lack EWSR1 

rearrangement

90% with BCOR::CCNB3 fusion

Young individuals

More common in males

Bone 56% - Soft tissue 39% - Viscera 5%

Kao et al. Am J Surg 

Pathol 2018
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WHO’s in Bone
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CD99 NKX2-2 FLI1 ERG WT1 ETV4 BCOR
CyclinD

1
SATB2 CCNB3

EWS + + + + - - - - - -

CIC (+) - - - + + - - - -

BCO

R (+) -- - - - - + + + +

BCOR (100%); Cyclin D1 (90%); SATB2 (80%); CD99 (50%)
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CIC-rearranged

sarcomas

Ewing

sarcomas

Synovial

sarcoma
BCOR

Kao et al. Am J Surg 

Pathol 2018

Outcome: 5-year overall survival – 72%

Similar to Ewing sarcoma
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Round cell sarcoma with EWSR1-
non-ETS fusions

Round cell sarcomas with EWSR1–non-ETS 
fusions are round and spindle cell sarcomas 
with EWSR1 or FUS fusions involving 
partners unrelated to the ETS gene family

NFATC2

PATZ1



EWSR1::NFATC2



EWSR1::NFATC2



EWSR1::NFATC2



PATZ1

EWSR1::PATZ1

Polyphenotypic

CD99

Desmin

Myogenin

MyoD1

S100

Sox10

Chougule et al. Am J Surg Pathol 2019

Michal et al. Mod Pathol 2021



Chougule et al. Am J Surg Pathol 2019
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Mesenchymal Chondrosarcoma
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Round Cell Sarcomas

• Age of the patient

• Anatomic site

• Radiology (for bone tumors)

• Histology

• Immunohistochemistry

• Molecular testing
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TYPE KER DES MYO CD99 WT1
NKX2

-2
ETV4

BCO

R

SS18-

SSX

DDIT

3

PHO

X2B

PD Synovial 

Sarcoma + - - + - - - + ++ - -

ARMS + ++ ++ + + - - - - - -

HG Myxoid 

LPS - - - - - - - - - ++ -

DSRCT ++ ++ - + ++ - - - - - -

Neuroblastom

a - - - - - - - - - - ++


