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AAIADOPOTOIHTA MIKPO-2TPOITYAOKYTTAPIKA ZAPKQMATA

* MoAU emBeTika
* Opolopopda aditadoponointa kKutTTapa pe vPnAn oxéon rupnva/
KUTTOPOTTAGLOMATOC KOlL UTTOOTPOYYUAOUC-WOELOELC TTUPAVEC
* Kupiw¢ o€ madLa ko veapouc eVAALKEC (OXL ATTOKAELOTIKA)
* NepPLOPLOUEVEC DEPATIEVUTIKEG EMLAOYEC
AANA TOAU aOTEAECHATIKEG OEPATELEC YLIOL CUYKEKPLUEVEC OVIOTNTEC
(cadwc kaBopLopEveg, apKeTA SLAPOPETLKEC)

* JWoTN Taflvopnon cnUavtikn - cofapn enidpacn otnv emthoyn Oepaneiog



AAIADOPOTOIHTA MIKPO-2TPOITYAOKYTTAPIKA ZAPKQMATA

KakonBeLc Hikpo-oTpoyyUAOKUTTAPLKOL OYKOL

* MEGEYXUMATLKOL KOL AN-MECEYXUHATLKOL
* JwWOoTN OLAYVWON EVOWUOTWVOVTOLG
KALVLKQ XOLPOKTNPLOTIKAL
LopdoAoyLKa euprpata
VOO OTOTOXNMLKOUC OELKTEC
+/- LOPLOKEC TEXVLIKEC

* 3TPOYYUAOKUTTOPLKA COPKWHOATA
* avayvwpl{opevn KuTtaplkn mpogAevon ( .. pafdopvocapkwpa)
 avarapoywyLpoc patvotunog aAAd afEBatn LoTtoyEveon
(Tt.x. xapunAng dtadbopomoinonc cuvoBLako cAPKWLAL)
e aditadoponointa



| WHO 2020, 5" EKAO3H |

Orkol MAAAKQN MOPIQN

AAIAQOPOMOIHTA MIKPO-ZTPOITYAOKYTTAPIKA ZAPKQMATA OZTQN KAI MAANAKQN MOPIQN

Zapkwpa Ewing
2TPOYYUAOKUTTOPLKO capKwHa e ouvtnén EWSR1-non ETS
Zapkwpa pe avadiatageic CIC

ZAPKWHO HLE YEVETLKEG aAAOLWOELC TOU BCOR

OlKOI OzTQN

FTENETIKA NEONAAZMATIKA ZYNAPOMA O02TQN KAl MAAAKQN MOPIQN



2APKQOMA EWING

* TO MPOTUTIO OTPOYYUAOKUTTAPLKO CAPKWUOL

e 0ot KOt HOAOLKAL popla

* James Ewing 1920 NY Pathological Society meeting

e Qaopa OyKwv (TaAaLOTEPO OLKOYEVELD OYKWV CAPKWUATOC Ewing)
e Japkwpa Ewing

* Oykoc Askin
* PNET (mepldbeplkoc apXEyovoc VEUPOEKTOOEPULKOC OYKOC)



2APKQOMA EWING

Primary Localization
e 1/1,5 ekar. Evpwraikn katoywyn s £9050) .
Axial skeleton (45%) @ s pa——
« Pelvis (20%)
« Ribs (10%) " pral
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Al=1,4:1 L i
p p ’ been documented in tl:le retro;?eritoneum,
2% TWV KAKONBwWV VEOTTAQCUATWY TWV ToLSLWV el

gland, lung, breast, spinal cord, orbit, and
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Main Metastatic Sites
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2APKQOMA EWING

* EEQOXTIKO/EZQIKEAETIKO 12%
HEYOAUTEPOL EVAALKEC 75% o€ paloka poplo

- Ev tw BaBel paaka poplor o€ KEVTIPLKEC BEOELC
(Bwpakac, mapacmovOUALKA, omtltoBomepLtovaika)
- Ev tw BaBel paAakd popla ota €yyUg TUAMOTA TWV AKPWV
- 2TIAOLXVLKEG EVTOTILOELC
- MpwtomnaBdn depuatog



| ZAPKQOMA EWING |




2APKQOMA EWING

* 25% METAOTATIKA KOTA TN diayvwon

* EVTOTILOMEVN VOOOC OLVIOTIOKPLVOLEVN OE TIOAUTIAPAYOVTLKN Oepameia
>70% 5etnc emPiwon
* Metdotaon Katd tn dtayvwon
<30% 5etncemBiwon
* MeTaOTATIKEC OECELC
MveLUOVEC, 00TA, MUEAGC TWV 00TWV (oUvRON)
‘ANAeC (Aepdadevecg, nmap, eykEdaAoc)

* MMPOYVWOTLKOL TOLPAYOVTEC ETIL OLTTOVOLOC LETAOTACEWV
O¢on
Meyalo peyeboc, nAkia >18, avénueva enineda LDH opou
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| ZAPKOMA EWING |

Virchows Arch (2020) 476:109-119
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| ZAPKQOMA EWING |

CD99 100% ‘Evtovn, nepBpavikn, dtaxuta
NKX2.2 95% ‘Evtovn, mupnvikn, diayxvta
PAX7 90-95% Evtovn, mupnvikn, dtayxvta

O)XL amoAuta £L6LKO

FLI1 95% Mn €161ko

Kepartiveg 30% Eotiaka n MoAveoTtiaka
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FET and ETS Family Members Involved in the Pathogenesis of Ewing’s Sarcoma

( FET gene products ) £ ETS transcription factors )

e ) |

EIAF |

= (s

. e | [ w1 |
& J . J
Domain Structures
ATA
SYGQ rich RGGRRMRGG domain ETS-DBD

NH, COOH  NH, COOH
EWS (chromosome 22) FLI1 (chromosome 11)
Fusion Proteins Prevalence
SYGQ rich ETS-DBD
EWS-FLI1 t(11;22) (q24;q12)

EWS-ERG NH, m“’o“ 10%
EWS-ETV1 NH,E ETVI }coon <1%
ews-E1AF N EWS | £1aF }-cooH <1%
EWS-FEV NHZE FEV |-COOH <1%
TLS/FUS-ERG  NH,+{ TLS/FUS | ERG  [-COOH <1%

N ENGL ) MED 384.2 NEJM.ORG JANUARY 14, 2021



2APKQOMA EWING

Nomnal EWs Nomal FLIZ gene
1 2 34 8 91011 12 13 14 1516 17 1 2.3

Normal EWS transcript Normal FU2 tramscript

1(11;22) &«

Chimeric EWS-FLIT

123456 76 78 9
Chimeric EWS-FLI1 transcrip (B E 5 I G5 5 I |
12345675678 9
Chimeric EWS-FLIT transcrip ENIEFEETEE
12345 6 7 89106 78 9

Chimeric EWS-FLIT transcript (type 3)




2APKQOMA EWING

Contromore 22q12 Region Telomere
~
>
3 S
4 EWSR1 NF2 (7))
SO¥ ]
l |
- ~497 kb > ~1.1 Mb >
(SpectaumOrengs) (SpectrumGroeen)

LS| EWSR1 Dual Color, Break Apart Rearrangement Probe

rearranged




2APKQOMA EWING

FISH and RT-PCR in ES/PNET
RS Bridge ef al

Modern Pathology (2006) 19, 1-8




Virchows Arch (2020) 476:109-119

2APKQOMA EWING

117

Table 3 Molecular promiscuity
of the EWSR1 gene

Histotype Cytogenetic Molecular
alterations alterations

Angiomatoid fibrous histiocytoma t(12:22)(q13:q12) EWSRI-ATFI
t(2:22)(q33:q12) EWSRI-CREBI

Clear cell sarcoma t(12:22)(q13:q12) EWSRI-ATFI
1(2:22)(q33:q12) EWSRI-CREBI

Low-grade fibromyxoid sarcoma/sclerosing epithelioid
fibrosarcoma

Angiosarcoma

Hemangioma of bone

Desmoplastic small round cell tumor
Extraskeletal myxoid chondrosarcoma

Myoepithelial tumor of soft tissue

Myxoid liposarcoma

t(11:22)(p11:q12)

t(12:22)(q13:q12)
t(18:22)(q23:q12)
t(11;22)(p13;q12)
1(9:22)(q22:q12)
(6:22)(p21:q12)
t(19:22)(q13:q12)
t(1:22)(q23:q12)
(9:22)(q33.2:q12)
t(1:22)(p34.1:q12)
t(12;22)(q13:q12)

EWSRI-CREB3LI

EWSRI-ATFI
EWSRI-NFATC1
EWSRI-WT1
EWSRI-NR4A3
EWSRI-POUSF1
EWSR1-ZNF444
EWSRI-PBX1
EWSRI-PBX3
EWSRI-KLF17
EWSRI-DDIT3




2APKQOMA EWING

* MpwTtapyLKa TaLdLA Kol VEOL EVIALKEC

e OoTA KoL HoAaKa popLa

* To TPOTUTIO OTPOYYUAOKUTTAPLKO CAPKW QL
* ELOLKA avOOoOloTOXNLLKO EVPHLOTAL

* XOpaKTNPLOTIKI YEVETLKA Slatapayn

WHO 2020: 5" EKAO2H
AL0yVWOTLKA KpLTtipLa
Artapaitnta: PLKpo-oTpoyyuAokuTTapLkn Lopdoloyia; pepBpavikn eékbpoaocn CD99

ErmtBuunta (o€ eriAeyuéva neptotatikae): Avixvevon cuvtnéncg FET-ETS



| WHO 2020: 5" EKAOSH |

Orkol MAAAKQN MOPIQN

AAIAQOPOMOIHTA MIKPO-ZTPOITYAOKYTTAPIKA ZAPKQMATA OZTQN KAI MAANAKQN MOPIQN

Zapkwpa Ewing
2TPOYYUAOKUTTOPLKO capKwHa e ouvtnén EWSR1-non ETS
Zapkwpa pe avadiatageic CIC

ZAPKWHO HLE YEVETLKEG aAAOLWOELC TOU BCOR

OlKOI OzTQN

FTENETIKA NEONAAZMATIKA ZYNAPOMA O02TQN KAl MAAAKQN MOPIQN



t(4;19)(g35;q13.1): A Recurrent Change in Primitive
Mesenchymal Tumors?

K. E. Richkind, S. G. Romansky, and J. Z. Finklestein

Cancer Genet Cytogenet 87:71-7 @ . )
: Human Molecular Genetic: ol. 15. No. 13 2125-213.
y |

Fusion between CIC and DUX# up-regulates PEA3
family genes in Ewing-like sarcomas with
t(4;19)(g35;913) translocation

Miho Kawamura-Saito'® ", Yukari Yamazaki'", Keiko Kaneko'®, Noriyoshi Kawaguchi?,
Hiroaki Kanda® Hiroyuki Mukai®, Takahiro Gotoh®, Tohru Motoi®, Masashi Fukayama®,
Hiroyuki Aburatani’, Toichiro Takizawa® and Takuro Nakamura'*

High Prevalence of CIC Fusion with
Double-Homeobox (DUX4) Transcription
Factors in EWSRI-Negative Undifferentiated
Small Blue Round Cell Sarcomas

Antoine Italiano,"2T Yun Shao Sung,| Lei Zhang,| Samuel Singer,3 Robert G. Maki,4 Jean-Michel Coindre,5 and
1%

GENES, CHROMOSOMES & CANCER 5!:207-2!

Cristina R. Antonescu
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GENES, CHROMOSOMES & CANCER 53:622-633 (2014)

Distinct Transcriptional Signature and Immunoprofile
of CIC-DUX4 Fusion-Positive Round Cell Tumors
Compared to EWSRI-Rearranged Ewing Sarcomas:
Further Evidence Toward Distinct Pathologic Entities

Katja Specht,' Yun-Shao Sung Lei Zhang,” Giinther H. S. Richter,’ Christopher D. Fletcher,*"
and Cristina R. Antonescu™

P
CIC-DUX4 Signature EWS-FLI1 Signature . };}'@
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MODERN PATHOLOGY (2016) 29, 1324~1334

Evaluation of ETV4 and WT1 expression in
CIC-rearranged sarcomas and histologic mimics
Yin P Hung, Christopher DM Fletcher and Jason L Hornick

MODERN PATHOLOGY (2016) 29, 1523~1531

ETV4 is a useful marker for the diagnosis of
CIC-rearranged undifferentiated round-cell
sarcomas: a study of 127 cases including
mimicking lesions

Sophie Le Guellec'?, Valérie Velasco®, Gaélle Pérot**, Sarah Watson®, Franck Tirode® and
Jean-Michel Coindre?-3-°



2APKQOMA ME ANAAIATA=EI2 CIC

AeikTtnG | OsTIKOTNTA 2XOALOL

CD99 ~85% 2uvnOwc mepLoxika; 20% duayvta
WT1 90% MupnvikA +/- KUTTAPOTIAAGLATIKN

ETV4 95% Mupnvkn
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Histopathology 2017, 71, 461-469. DOI: 10.1111/his. 13252

CIC break-apart fluorescence in-situ hybridization misses a
subset of CIC-DUX4 sarcomas: a clinicopathological and

molecular study

Akihiko Yoshida,'***{ Yasuhito Arai,>* Eisuke Kobayashi,”* Kan Yonemori,*”
Koichi Ogura,” Natsuko Hama,” Wakako Mukai,” Toru Motoi,® Akira Kawai,**
Tatsuhiro Shibata® & Nobuyoshi Hiraoka’

Genes Chromosomes Cancer. 2017;56:501-510
ETV transcriptional upregulation is more reliable than RNA
sequencing algorithms and FISH in diagnosing round cell
sarcomas with CIC gene rearrangements

Yu-Chien Kao12 | Yun-Shao Sung! | Chun-Liang Chen! | LeiZhang! |
Brendan C Dickson® | David Swanson® | Sumathi Vaiyapuri*¢ | Farida Latif> |

Abdullah Alholle® | Shih-Chiang Huang? | Jason L. Hornick® | Cristina R Antonescu?



Am | Surg Pathol « Volume 41, Number 7, July 2017

Sarcomas With ClC-rearrangements Are a Distinct
Pathologic Entity With Aggressive Outcome

A Clinicopathologic and Molecular Study of 115 Cases

Cristina R. Antonescu, MD* Adepitan A. Owosho, DDS,T Lei Zhang, MD,* Sonja Chen, MD,*
Kemal Deniz, MD,} Joseph M. Huryn, MD,{ Yu-Chien Kao, MD,*§ Shih-Chiang Huang, MD,* |
Samuel Singer, MD,T William Tap, MD,¥ Inga-Marie Schaefer, MD #
and Christopher D. Fletcher, MD#

Avartopés éoeis

MoaAakd poptot 86% Moudia - HAkiwpévol

SrtAdyva 12% Awapeon: 25-35 €

Octa 3% <25% madLa



Am | Surg Pathol « Volume 41, Number 7, July 2017

Sarcomas With ClC-rearrangements Are a Distinct
Pathologic Entity With Aggressive Outcome

A Clinicopathologic and Molecular Study of 115 Cases

Cristina R. Antonescu, MD,* Adepitan A. Owosho, DDS, T Lei Zhang, MD,* Sonja Chen, MD,*
Kemal Deniz, MD,} Joseph M. Huryn, MD,T Yu-Chien Kao, MD,*§ Shih-Chiang Huang, MD.* ||
Samuel Singer, MD,T William Tap, MD,Y Inga-Marie Schaefer, MD #
and Christopher D. Fletcher, MD#

5-TNG enBiwon

Ewing sarcoma 76%

CIC-rearranged sarcoma  49%



2APKQOMA ME ANAAIATA=EI2 CIC

* Kuplwg veoL eVNALKEC
* MaAaka poptla
* ELOLKA avOOOIOTOYNLKA EV PN LT
e XapaKTNPLOTLKN YEVETIKN Slatapayn
* [MoAU erBetikn BloAoylkn cupumepldpopa

WHO 2020: 5" EKAO2H

AL0yVWOTLKA KpLTtipLo

Arapaitnta: KUpLwE oTPOYYUAOKUTTAPLKN HopdOoAoyia; LETPLO TTUPNVLKH

noAvpopodia, emONALOELONC /KoL OTPAKTOKUTTOPLKI) OUVLOTWOO, TIOKIAWC
Luéoeldec oTpwHa, eTEPOYEVNC EKDpacn CDI9, ouyxvn Betikotnta yioo WT1 kot ETV4

ErttGuunta: Avixvevon avodiataénc yovidiou CIC (o€ eTIAEYUEVA TIEPLOTOTLKA)



| WHO 2020, 51 EKAOSH |

Orkol MAAAKQN MOPIQN

AAIAQOPOMOIHTA MIKPO-ZTPOITYAOKYTTAPIKA ZAPKQMATA OZTQN KAI MAANAKQN MOPIQN

Zapkwpa Ewing
2TPOYYUAOKUTTOPLKO capKwHa e ouvtnén EWSR1-non ETS
Zapkwpa pe avadiatageic CIC

ZAPKWHLO LE YEVETLIKEG aAAOLWOELC TOU BCOR

OlKOI OzTQN

FTENETIKA NEONAAZMATIKA ZYNAPOMA O02TQN KAl MAAAKQN MOPIQN



2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR

NATURE GENETICS VOLUME 44 | NUMBER 4 | APR

A new subtype of bone sarcoma defined by BCOR-CCNB3

gene fusion

Gaélle Pierron!*, Franck Tirode?*, Carlo Lucchesi>*, Stéphanie Reynaud!, Stelly Ballet!, Sarah Cohen-Gogo?,
Virginie Perrin?, Jean-Michel Coindre? & Olivier Delattre!-2

Am | Surg Pathol * Volume 38, Number 10, Octo
MOD ERN PATHOLOG B, 575~586

BCOR-CCNB3 (Ewing-like) Sarcoma BCOR-CCNB3 fusions are frequent in

A Clinicopathologic Analysis of 10 Cases, In Comparison undifferentiated sarcomas of male children

With Conventional Ewing Sarcom
th Conventiona 9 Sarcoma Tricia L Peters’%:9, Vijetha Kumar!%?, Sumanth Polikepahad!?, Frank Y Lin34,
Stephen F Sarabial?, Yu Liang”, Wei-Lien Wang®, Alexander | Lazar®®,

Florian Puls, MD, FRCPath* Angela Niblets, F{?MS' Gillian Marland, BSc, o HarshaVardhan Doddapaneni’, Hsu Chao’, Donna M Muzny’, David A Wheeler?7:8,
“zar Louie L. Gaston, MD,{ Hassan Douis, FRCR,} D. Chas Mangham, FRCPath*§ M Fatih Okcu?, Sharon E Plon347:8, M John Hicks!?34, Dolores Lépez-Terradal-23:4
Vaiyapuri P. Sumathi, FRCPath* and Lars-Gunnar Kindblom, MD, PhD* D Williams Parsons347# and Angsh,umov Roy1:2:34 ' ’




2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR

4m | Surg Pathol * Volume 40, Number 4, Ap
Novel BCOR-MAML3 and ZC3H7B-BCOR Gene Fusions in
Undifferentiated Small Blue Round Cell Sarcomas

Katja Specht, MD,* Lei Zhang, MD,{ Yun-Shao Sung, MSc¢,T Marisa Nucci, MD,} Sarah Dry, MD,§
Sumathi Vaiyapuri, MD, || Gunther H.S. Richter, MD,%%# Christopher D.M. Fletcher, MD, }
and Cristina R. Antonescu, MDY

Am | Surg Pathol « Volume 40, Number 8, Augu

Recurrent BCOR Internal Tandem Duplication and
YWHAE-NUTMZ2B Fusions in Soft Tissue Undifferentiated
Round Cell Sarcoma of Infancy

Overlapping Genetic Features With Clear Cell Sarcoma of Kidney

Yu-Chien Kao, MD,*{ Yun-Shao Sung, MSc,T Lei Zhang, MD, T Shih-Chiang Huang, MD, 7}
Pedram Argani, MD,§ Catherine T. Chung, MD, || Nicole S. Graf, FRCPA,Y
Dale C. Wright, FHGSA, ARCPA, PhD# Stewart J. Kellie, FRACP, MD,**
Narasimhan P. Agaram, MD,T Kathrin Ludwig, MD,T1 Angelica Zin, PhD, Tt
Rita Alaggio, MD, [} and Cristina R. Antonescu, MD T



2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR

Am | Surg Pathol » Volume 42, Number 5,
BCOR-CCNB3 Fusion Positive Sarcomas
A Clinicopathologic and Molecular Analysis of 36 Cases With

Comparison to Morphologic Spectrum and Clinical Behavior
of Other Round Cell Sarcomas

Yu-Chien Kao, MD,*{ Adepitan A. Owosho, DDS }§ Yun-Shao Sung, MSc¢* Lei Zhang, MD,*

Yumi Fujisawa, MS,* Jen-Chieh Lee, MD, PhD,|| Leonard Wexler, MDY Pedram Argani, MD,#

David Swanson, BS¢,** Brendan C. Dickson, MD,** Christopher D.M. Fletcher, MD, FRCPath 17t
and Cristina R. Antonescu, MD*

AVATOMLKEG OEOELC
I y OoT6 56 %
radla - Epnpol ota °

M:F 4,5:1 , MaAoakd popia 39 %
>90% : <20 €1

ZrAayva 5%



‘ 2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR ‘
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Am | Surg Pathol » Volume 42, Number 5, May 2018

Soft Tissue and Bone Tumours
WHO Classification of Tumours, 5th Edition, Volume 3



‘ 2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR ‘

ouvnOwc duayuta, Evrova

(0)
BCOR 1007 aAAa OxL anoAuta 6K
CD99 50% TIOLKIANG EvTaonG Kol EKTAONG
SATB2
cyclin D1 . .
TLE1 >80 % OTLG TTEPLOCOTEPEG MEPLITTWOELG
Bcl-2
CCNB3 100% Ovykol pe BCOR-CCNB3 fusion

ouvndwe dtayvta



‘ 2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR ‘

Am | Surg Pathol * Volume 42, Number 5, May 2018 BCOR-CCNB3 Sarcomas

BCOR BCOR post-Tx
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‘ 2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR ‘
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2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR
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CTCCACCCCAGTGATCTGGCCTC AGACAACTACTGGCATAAGCTGGAAGTCACACCAGTAGTAGCCTC

BCORexon 15
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‘ 2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR

5-TAC eMBilwon

BCOR-CCNB3 72-80%

Ewing sarcoma 76%
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2APKOMA ME M'ENETIKEZ AAAOIQ2EIZ TOY BCOR

e OpAda apXEYOVWY CTPOYYUAOKUTTOPLKWY COPKWHATWY LE YEVETLIKEC SLATAPAXEC TTOV 0ONYOoUV O€

OYKOYEVETLIKN evepyoTmoinon ko umepekppoaon tou BCOR

* AMANAETUKOAUTTTOMEVA LOPPOAOYLKA, VOO0 ALVOTUTILKA KOl LETOYpOdLKO TTpodiA TToU
StadEpouv Ao avTA TwV AAAWV OTPOYYUAOKUTTOPLKWY COPKWUATWY

* Ayopla <20 eTwv

e OOTA Kol MLOAOKA pHOpLaL

* EvaiocOnta og xnueLOBEPATTELTLKA OXMATA TUTIOU COPKWUATOC Ewing.
* MMpoOyvwaon mopopoLa UE AUTH TOU capkwpatoc Ewing

WHO 2020: 5" EKAO2H
AL0yVWOTLKA KpLTtipLoL
Anapaitnta: dwpa oTPoYYUAA i atpaktoeldr) KUTTapa o€ GWAEEC, oTPWOELC N deoULdE,
NOLKIAWC pUEoELOEC oTpwHA PE AETTITA ayYELD, avooolioToxnuka Betikotnta yia BCOR,
SATB2 kat cyclin D1
ErmtBuunta (o€ erideyueva neptotatike): Avixvevon BCOR yevetiknc dtatapaync



AAIADOPOTOIHTA MIKPO-2TPOITYAOKYTTAPIKA ZAPKQMATA

* ALAYyVWOTLKA MTPOKANON yLa Toug TaOoAoyoovatOpouC
* YPnAovU BaOuol kakonOeiog oykol pe adiadopomointa xapaKTneLoTIKA
* H duayvwon toug anattel cuxva MOAAATTAEC OLVOOOIOTOXNULKEC XPWOELC
KOlL LOPLOKEC EEETACELC OE TTOAAEC TEPLITTWOELC
* To capkwpa Ewing eival to cuyvotepo
* Néec opadec £xouv MAEOV XOLPOKTNPLOTEL
2apkwpua pe avadiataén CIC
ZAPKWUOL LE YVEVETIKEC AAAOLWOELG TOU BCOR
* OL HOpLOKEC MEAETECG EXOUV avadeiéel vEouc deiktec mou BonBouv otn

Sdlayvwon Kat cwoth Taflvopnon autwy.



‘ UNDIFFERENTIATED SMALL ROUND CELL SARCOMAS

Ewing Sarcoma—Diagnosis, Treatment, Clinical Challenges (partly) CD%-poditive differential diagnoses (diagnostic marker)
and Future Perspectives * Lymphoma/Leukemia (CD45, CD79a, CD20, CD3, TdT)
J. Clin. Med. 2021, 10, 1685 + Rhabdomyosarcoma (Desmin)
* Synovial sarcoma (TLEL, SS18/SYT FISH)
* Desmoplastic small round cell tumor
Histology (Desmin, Cytokeratin, WT-1, EWSR1 FISH)
C> * Mesenchymal chondrosarcoma (HEY1-NCOA2 Fusion)
Non-typical morphology * Solitary fibrous tumor (STAT6)
* Clear cell sarcoma (5-100, MelanA, HMB45, SOX10)
*  Myxoid (round cell) lipcsarcoma (DDIT3 FISH)
A + Neuroblastoma (NBS4)
* Small cell cardnoma (Cytokeratin, TTF1)
Undifferentiated 2
small round cell | $J
Histology morphology Histology
Typical morphology Non-typical morphology
» granular PAS pocitivity * Increased qtdogl:al variability
* few reticulin fibers + opindle cell/epitheloid aspect
Immunohistochemistry Immunohistochemistry
' (DO’Z(;ua'sbm membraneous) + + CD99 heterogeneous/ negative +  CD99 pasitive
* (NSE +, Synaptophysin +) 0 O O
O .« WI-1+ + CydinB3 + . (NKX22+)
Molecular Pathology + ETV4+ * BCOR+ + (EMA +)
+ EWSRI1 break-apart +
. < _ 01; - <
+ FUS break-apart + s sdiche 8y
conflrmatery CIC break-apart * BCOR-CCNB3 RT-PCR | | . gwsR1 break-apart
* RT-PCRor RNA sequendng adia * BCOR-TD PCR e
to characterize fusion type : and/or .
RNA « RNA
{} < * RNA sequendng o
< < O
CIC-rearranged Sarcoma with BCOR Round cell sarcoma with
Bwing Sevcoma sarcoma genetic alteration EWSR1-NFATG fusion

Figure 3. Schematic pathological workflow of EwS and related entities.




