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Algorithmen

CD99
Desmin
CK8/18
NKX2.2
WT1

Loarer et al. Histopathology 2022 80:33

Stroma-rich
Round cell tumor

AE1/E3, EMA
PS100
CD34
Desmin

WT1 Cer
AGGRECAN
NY-ESO1,
DDIT3

« Pure » round
cell tumor,
stroma-poor

CDgs
NKX2.2

Myogenin
CD3,CD20

* Non-mesenchymal
Differentials++

* DSRCT

(Desmin dot, AE1/E3, WT1

C-ter)

« SFT

(CD34, STATS)

« Mesenchymal CS

(NKX3-1, CD99, PS100)

* Myxoid LPS

(NY-ESO1, DDIT3)

« Sarc with PATZ1 fusion

{Desmin, S100, Myogenin,

MYOD1)

« Sarc with NFATc2
lusion (Aggrecan,
NKX3.1)

« [Ewing sarcoma

(CD99+ complete difiuse mb
staining, NKX2.2)

« aBMS

(Desmin, Myogenin, ALK+,
AE1/E3+)

« Complete the broad panel
for differntials

= Panel of hybrid tumors

Tumor with hybrid
round to spindie cell
patterns

Myogenin
WT1 C-Ter,
ETV4, DUX4

SMARCB1/INI1

S5518:S8X

BCOR

« CIC sarcoma

(WT1, DUX4, ETV4, +-NUT)
« SS (5518::SSX, INI1 loss)
+ BCOR sarcoma

(BCOR, SATB2)

« eRMS

(Desmin, Myogenin)

« Sarc.with PATZ1 fusion

(Desmin, S100, Myogenin,

MYOD1)

« Sarc with NFATc2 fusion
(Aggrecan, NKX3.1)

Tumor with
hybrid round to

epithelioid
patterns

Myogenin
MYOD1
WT1 N-ter
ETVa
DUX4

+ CIC Sarcoma
(WT1, ETV4, DUX4,
+/- NUT)

(Desmin, Myogenin,
MYOD1)

« Panel of hybrid
tumors

« Non-
mesenchymal
Differentials

Round cell/tumor in
children/infants

SMARCB1/INI
CD3, CD20
TdT
WT1 N-Ter
CGA, PHOX2B
NUT
BCOR

« Neuroblastoma

(S100, CGA, PHOX2B)

« CIC:NUTM1sarcoma

(ET4, WT1, NUT)

« Wilms Tumor

(WT1 N-ter)

« MRT

(SMARCB1 loss, scant AE1/

E3 and CD34)

« Blastic lymphoma

(TdT+)

= Sarcoma with BCOR
alteration (BCOR,
(SATB2)

= Sarcoma with YWHAE
fusion (BCOR)
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Ewing-Sarkom mesenchymales
Gruppe Chondrosarkom
(NKX2.2) (SOX9 positiv)
Rhabdomyosarkom Synovialzellsarkom
(MyoD1, Myogenin) (SS18, TLE1 positiv)

NUT-Karzinom
(NUT, p40)

Lymphom
(CD3, CD20,
TdT, CD30)
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Desmin
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Ewing-Sarkom
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Kleinzeller

(TTF1, INSM1)

Rhabdomyosarkom
(MyoD1, Myogenin)
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NKX2.2

Ewing-Sarkom
Gruppe
(variabel NKX2.2)

Synovialzellsarkom
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(SS18, TLE1 positiv)

Neuroblastom
(PHOX2B)

Kleinzeller
(TTF1, INSM1)

Extraskeletales
myxoides
Chondrosarkom
(NR4A3)

mesenchymales
Chondrosarkom
(SOX9 positiv)
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WT1 :

(6F-H2 aminoterminal)
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Gruppe .:z;.:v;.‘?&«*"‘?ﬁg Rhabdomyosarkom

RS R .
(NKX2.2) Sso= (MyoDL, Myogenin)

Rhabdoid Tumor
(INI11-Verlust)
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Differentialdiagnose klein-rund-blauzelliger Sarkome

Ewing Sarkom

YA DN B EWSR1-NFATC2 Sarkom

EWSR1-PATZ1 Sarkom

atypisches
Ewing —_

Desmoplastisches Rundzellsarkom
Sarkom

BCOR-transloziertes Sarkom

CIC-transloziertes Sarkom
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Hilft die Klinik weiter?

m {-80%) Primary site
Axial skeleton (45%6) tumor cells
« Pelvis (20%)

« Ribs (10%)
« Other axial bones (15%)

Distal skeleton (35%)

« Femur (12%)

« Humerus (4%)

« Other distal bones (19%)

Extraosseous location (~20%)

Mostly paravertebral and thoracic soft
tissues. Nonskeletal primary cancers have
been documented in the retroperitoneum,
esophagus, pancreas, ileum, kidney,
bladder, vagina, uterus, penis, adrenal
giand, lung, breast, spinal cord, orbit, and
intracranial tissue.

Main Metastatic Sites

« Lungs Metastatic
« Bone

‘ site tumor
« Bone marrow cells

Cidre-Aranaz Nature Reviews 2022 8:66; Riggi et al. NEJM 2021 384:154

DSRCT BCOR-rearranged
* ~90% intra-abdominal « ~70% bone
{diffuse or multifocal) = ~30% soft tissue
» ~10% extra-abdominal
{any location)

l

CIC-rearranged
= ~85% soft tissue

» ~10% viscersl organs
» ~5% in bone

EWSR1-NFATC2
fusion

» ~83% bone

» ~17% soft tissue



Fall 4 Kasuistisches Forum 04/23 M

Hilft die Morphologie weiter?

NFATC?2

Cidre-Aranaz Nature Reviews 2022 8:66; Riggi et al. NEJM 2021 384:154
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Hilft die Immunhistologie weiter?
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Cidre-Aranaz Nature Reviews 2022 8:66; Riggi et al. NEJM 2021 384:154
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Hilft die FISH oder MolPath weiter?

Ewing & atypische Ewing FLI1, ERG, ETV1, ETV4,
_ FEV, NFATC2, POU5F1,
E::;i_{ng.l:i;e fﬂr«?::tés:n?ne;uze};;;?é (EWSR1) spezifische Sonde zum Einsatz (Zytolight SPEC BEWSR1, SMARCAs; PTAZ]—1 SP3
Zytoyision). Es wurden 100 Zellkerne ausgezahit 100% der Zellkerne zeigten 1-4 Fusionssignale und 1 Split-
Signal. Desmoplastic small round cell tumor WT1
Karyotyp (ISCN): nucish (EWSR1x2-5 5"EWSR1con3 EWSR 1x1)[100]
Bewertung: Myxoides Liposarkom DDIT3
ErL:ts;r;ﬂungﬁpefﬁef:l?ér:;gibt sich ein Rearrangement des EWSR1-Gens in einem signifikanten Anteil der
' Extraskelettales myxoides Chondrosarkom NR4A3
Angiomatoides fibroses Histiozytom CREB1, ATF1
Klarzellsarkom Weichteile ATF1
Klarzellsarkom GIT CREB1
EWS1(exon7)-WT1(exon7) Fusion nachzuweisen. Pulmonales myxoides Sarkom CREB1
Bruchpunkt chr22:29683123 chr11:32414301 mit 506 Myoepitheliale Tumore ATF1, POU5F1, PBX1,
. L ZNF444
RMNA-Reads mit 85 unabhangigen Startpunkten. _
Angiosarkom ATF1
Fibromyxosarkom CREB3L1
Rhabdomyosarkom TFCP2

Cidre-Aranaz Nature Reviews 2022 8:66; Riggi et al. NEJM 2021 384:154
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Desmoplastic small round cell tumor (DSRCT): Klinik

DSRCT

’(dgigfzs‘é‘é'?;;ﬁ;f{,&’?c‘;‘s'l Adoleszente & junge Erwachsenen (meist mannlich)
. ~1 extra-abdoming
{any location) . L .

1 0,5 Falle / 1 Million Einwohner

90% im Abdomen, meist multifokal

sehr selten Ovar, Schadel, Gehirn

zum Diagnosezeitpunkt 30-50% mit Metastasen (Leber, Lunge)
5-20% 5-Jahres Uberleben

Cidre-Aranaz Nature Reviews 2022 8:66
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Desmoplastic small round cell tumor (DSRCT): Genetik

EWSR1-WT1 Fusion sehr spezifisch fur DSRCT
R ) nur sehr selten in anderen Tumoren beschrieben:
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ALTERWATE  ALTERNATE

Weltere Alterationen
FGFR4 (7%), ARID1A (6%),
NF1 (3%), TP53 (3%)

“3,

g 4 :
2 ~, - o
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Gerald et al. Semin Cancer Biol 2005 15:197; Schoolmeester Mod Pathology 2021 34:1912
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Immunhistologie DSRCT

>80% Cytokeratin, EMA
Desmin, Vimentin
NSE
WT1

50% CD15, CD57
Synaptophysin, PGP 9.5

CA-125, NKX 2.2

10% CD99
S-100, Neurofilament, GFAP
sm-Aktin, a-Aktin
Chromogranin A
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Relevante (neuere) diagnostische Antikorper

bel Rundzellsarkomen

Antikorper Hauptspezifitat

NKX2.2
NKX3.1
SS18
DUX4

NUT

PAX7
AGGRECAN
BCOR
PHOXB2
NTRK 1,2,3

Ewing Sarkom
NFATC2
Synovialzellsarkom
CIC-DUX Sarkom
NUT Karzinom
Ewing Sarkom
Non-ETS Ewing
BCOR Sarkom
Neuroblastom
BCOR Sarkom

|-1 Nadinreseir Hochatwuls
Wareeprr



MOLECULAR ALTERATIONS: JOF7 7LASIUE

Rearr PLAG1 (B012)

Rearrw' 11g12 breakooint

USP rearrangements (17p13)
1(17.22) - USPG-MYHE"

Rear PLAG! (8g12)/
HMGAZ (12q14)

t{11:13} - c110rRES-MRTFB

Del RB1 (13q14)

Dei RB1 (13914)

GoF KiTjex11)PDGFRAx13] (4012)
Inact SDH AB/CD

t{2:22) - EWSR1-CREB1"
#12,18/22) - FUSTEWSR1-ATF1

Raar HMGAZ (12a014)

LoF PTCH1 (8q22)

Act GNAS (20g13)

Amp MDM2, CDK4 (12914-15)

t(5:8) - AHRR-NCOA2

%2:13) - PAX3-FOXO1*
#(1:13) - PAX7-FOXO1

Rearr EWSR1 (22912)

1(12,18) - FUS-DDIT3*
1(12:22) - EWSR1-DDIT2

t(2;5) - FN1-FGF1

MYOD1 L122R (11p15)

Rear 12q13-25 (+ HMGA3)
#2:8/10) - FN1-FGFR1/2 fsuosat

Act CTNNB1(3p2z) / Inact APC (5q22)

LoF ATPSAP1/2 (Xq28/Xp11)

Act MAP2K1 (15322)

Rearr EGFR (Tp11)

CTNNB1 exon 3 (3p22)

1(1:10) - No fusion protein
Inv. TGFBR1 +ior OGA [MGEAS]

PIK3CA (3q28) [subser]

1(2:11) - FOSL1 upreg (11q12)

Del NFUNF2 (17911122912}

Rearr NTRK1%2/3 (132325211325

Rearr NOCTCH1/273
(8e34/1p12/18p13)

In‘del EGFR exon 20 (Tp11)

10024 slteratons

Rearr PHF1 (Bp21) [suteay

PDGFRB (22q22)

Rearr PROM10 (11024 [sLbseg

Inactoss NF2 (22912}

DeilloH TSC2 (18p13)"
Rearr TFE3 (Xp11)

Paracentne iny 120 - NAS2-STATE

Inact NF1 (17q11)

%2:58) - FN1-FGF1/FGFR1

t8;11) - SRF-RELA

Rearr ALK (2023)

Del PRC (EED, SUZ12)

UX:17) - ASPL-TFE2

Act GNAQIGNA14 (8a21)

Rearr PRKCED (18012/3p21)

Inact SMARCB1 (22q11)

£(12:22) - EWSR1-ATF1

Rear FOS (14924} /
FOSE (19p13)

Rearr CSF1 (1p13)

1(2/20:2) - RANBPZ/RREBP1-ALK

PRKAR1 [CNCT] (17024) /
CNC2 (2p16)

#11:22) - EWSR1-WT1

t9:22) - NR4A3-EWSR1/TAF15

11:3) - WWTR1-CAMTA1*
#X:11) - YAP1-TFE3

#(17:22) - COL1A1-PDGFB*

#(7;16) - SERPINE-FOSE"
§7:18) - ACTE-FOSE

$(12:15) - ETVB-NTRK3

BCOR ITD (Xp11)
#X:X) - BCOR-CCNB23

1(7.18) - FUS-CREB3L2

14:19) / 1{10:18) - CIC-DUX4

GNA14 (9q21) jsubeey

111:22) - EWSR-CREB3L1

£(11,22) - EWSR1-FLIT*
$(21:22) - EWSR1-ERG

InactLoss SMARCB1 (22q11)
[Subset of MEC]

Amp MYC (8g24) [suteat]

t(1:10) - No fusion protein

1(20,22) - NFATC2-EWSR1
1(18:20) - NFATC2-FUS

Gan/Amp MDM2, PDGFRAEGFR
(12912-15, 4g12)

#18) - S818-88X1%2/3
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