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M[® [M][g Classification of bone and soft tissue tumors

LEIDS UNIVERSITAIR MEDISCH CENTRUM

* Bone and soft tissue tumours are difficult for pathologists:

* Relatively rare
Kwaliteitsborging van de moleculaire » >40 entties
diagnOStiek van sarcomen » Considerable morphological overlap

« Entities differ widely in treatment and outcome
Judith V.M.G. Bovee
Afdeling Pathologie, LUMC * Increasing knowledge on genetic background @

Pathology 8 Qanetics

of tumours

* 2002 WHO classification on bone and soft

tissue tumours
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L
Ml[g sarcomagenesis Specific tran

n bone and soft tissue tumours.

1. Specific translocation, relatively simple karyotype (15-20%)

D151 JAZELYAZI (SUZ1
60 Ep15) JAZFLPHEL
€(12;16) (a1 3;p11) FUS-ATFL
€(12:22) (al3:a12) EWSRI-ATF1

2. Specific somatic gene mutation

(1517 @32a21) RDCI1 7

3. Complex karytotypes, no specific genetic alterations

((12:15) (p13:q25)
U2:15) (p1 35y ¥ IMGIO)-LPF
wolving 12414 (HMGA2)

(D133 COL6ALCSFI
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L L
[m[g Inventarisatie (2008 t/m november) [m[g Technieken moleculaire diagnostiek sarcomen

« Detectie fusieproduct; meer specifiek

RT-PCR vries RT-P(?R FISH SS18, « RT-PCR:
paraffine EWSR1, FUS

¢ Contaminatie

* FISH:
« Detectie breuk in een van de fusiepartners
» Promiscuiteit fusiepartners
* Interpretatie van de moleculaire uitslag
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- @ <o mmunchistocheni
Splndle ceII tumours differential dlagn03|s C  Synovial sarcoma vs. MPNST; immunohistochemistry

WA 2 TR PN NS Synovial MPNST
\ Uil biH A Z . | & 4o AN ‘ sarcoma
» Monophasic synovial sarcoma ‘
_ ; EMA 78% 17%
« Malignant peripheral nerve sheath tumour
FioroSaicoina CD99
.

keratine

S100
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[m% Malignant Peripheral Nerve Sheath Tumors with t(X;

L
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+ Ladanyi M. Woodmnff M, Scheithauer BW, Bridge A, Bar FG, Goldblum IR, Fisher C, Perez-Atayde 4. DalCin P, Fleicher  Related Aricles, Linl

kwaliteit moleculaire diagnostiek sarcomen Utrecht, 29-01-2010

18). A Pathologic and Molecular Genetic Study

Maureen J. O’Sullivan, Michael Kyriakos, Xiaopei Zhu, Mark R. Wick,' Paul E. Swanson, Louis P. Dehner,
Paul A. Humphrey, John D. Pfeifer
L.V, Ackerman Laboratory of Surgical Pathology, Washington University Medical Center,

o M Mod Pathol 2000; 13:1253-1263

Coindre IM., Hostein [ Benhattar I, Lussan C, Rivel ], Guillou L. Related Aricles, Lin

Malignant peripheral nerve sheath tumors are (37, 18)-negative sarcomas. Molecular analysis of 25 cases occurnng in
neurofibromatosis type 1 patients, vsing two different RT-PCR-based methods of detection.

Mod Pathol. 2002 Jus, 1508):589-52,

PMID: 12065770 [FubMed - indexed for MEDLINE]

amborini E, A gus ¥, Perrone F, Pagini D, Romano F, Pasini B, Gronehi A, Colecchia M, Rosai I, Plerotti WA, Piloti 3, Related Aicles, Lin

Lack of 3YT-33X fusion transcripts in malignant peripheral nerve sheath tumors on RT-PCR analysis of 34 archival cases
La Invest, 2002 May22(5609-12
PMID: 12004001 [Publed - indexed for MEDLINE]

Liew WA Coffin CM, Fletcher J4, Hang MT, Tanito K, Niimara M, Viskochil D Related Aricles, Linl

Pernipheral nerve sheath tumors from patients with neurofibromatosis type 1 do not have the chromosomal translocation 137, 18).
Pediate Dev Pathol. 2002 Mar- Aps; 5(2):165-9
PMID: 11910511 [Publed - indexed for MEDLINE]

CD, Fleteher 14
Re: O'Sullivan 1T, Eyriakos M, Zhu 30, Wick MR, Swanson PE, Dehner LP, Humphrey PA, Pleifer JD: malignant penpheral nerve
sheath tumors with 137 18). & pathologic and molecular genetic study. Wod pathol 2000,13:1336-46

Mod Pathol 2001 Jul;147)733-7. Mo abstract available
PMID: 11455008 [Publed - indexed for MEDLINE]

[\'A]m Relatie fout positieve uitslagen met aantal beggimper lab

* Fout positieve uitslagen (2 labs): <15 / jaar
* Alles correct (3 labs): >40 / jaar

Volume bepaalt kwaliteit!
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translocatie
SS18 en SSX2

translocatie
8518 en SSX1

translocatie
EWSR1-FLI1

translocatie
$518 en SSX2

translocatie
EWSR1-FLI1

translocatie
SS18 en SSX1
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translocatie SYT
en 88X2
translocatie SYT
en SSX1

translocatie
EWS en FLI (ex
7-6)

translocatie SYT
en SSX2
translocatie
EWS en FLI (ex
7-6)

translocatie SYT
en SSX1

translocatie
(TEWS/BFLI)

SYT/S8X2
fusiegen t(X;18)
SYT/SSX1
fusiegen t(X;18)

SS
SS
Ewing

Resultaten rondzending per laboratorium

Positieve PCR
voor SYT-S8X2
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[mm FISH: casus PF4 uit rondzending

e man, tumor bovenarm

¢ Immuno: vim+, S100 focal+, keratin AE1AE3-, EMA-, s
actine-, desmine-, calponine-
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C  H95-03763 C Resultaten rondzending PF4

| By SRy B [HE
geen oordeel translokatie breuk EWS
ES myx niet ES myx
cs BN VRS BN nepet  CS

« slechts 1x op basis van HE, immuunhistochemisch profiel en

Diagnostieknummer: 95/H03763
BEPALING EWSFISH

1x co-localisatie 25
2x co-localisatie 28
1x co-localisatie+ 1x segregatie 147
3x co-localisatie 0

de breuk in EWSR1 correcte diagnose: extraskeletaal myxoid
chondrosarcoom.

Totaal aantal kernen 200

* FISH analyse bij sarcomen leidt dus alleen tot een correcte
diagnose bij interpretatie binnen de klinische context,
morfologie en immuunhistochemie.
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L
Ml[g Valkuil: promiscuiteit EWSR1 en FUS genen

Fusie gen Tumor HMB45+

EWSR1 FLI1 Ewing sarcoom/PNET i
ERG Ewing sarcoom/PNET ] [(ll.zzﬁm.?l% z\%gg?gq] 85%
ETV1 Ewing sarcoom/PNET ¢ Clear cell sarcoom 1(21:22)(q22:q12) EWSRI-ERG  10%
ETV4 Ewing sarcoom/PNET A 1(12;22)(q13,q12)ATF1-EWSR1 1(7;22)(022;,q12) EWSR1-ETV1 <1%
FEV Ewing sarcoom/PNET ! ] 112) B 1(17;22)(q12;q12) EWSRI-ETV4 <1% [g
WT1 Desmoplastic small round cell tumour PYs g td 1(2;22)(933;q12) EWSRI1-FEV  <1%
NR4A3 Extraskeletaal myxoid chondrosarcoom : y 7 3 ?
ATF1 Clear cell sarcoom

Angiomatoid fibreus histiocytoom

CREB1 Clear cell sarcoom
GADD153 Myxoid / rond cel liposarcoom

FUS ATF1 Angiomatoid fibreus histiocytoom
ERG Ewing sarcoom/PNET

Acute myeloide leukemie

CREB3L1 Laaggradig fibromyxoid sarcoom
CREB3L2 Laaggradig fibromyxoid sarcoom
GADD153 Myxoid / rond cel liposarcoom

DS R SRR TS SIS S
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[mm Zelfde translocatle andere histologie

Desmin+
HMB45+
Angiomatoid fibrous histiocytoma
i t(2;22)(q32;q12) EWSR1-CREB1
Clear Ce” sarcoom b 1(12;22)(913;912) EWSR1-ATF1

(12:22)(q13.12)ATFL-EWSRL {12:16)(qi8;pll)  FUS-ATFL
22)(q32 q12)
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Mlm Clear cell sarcoma vs. melanoma
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[mm Zelfde hlstologle andere genetlca

&

3 7
Clear cell sarcoma

>
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L
[m[él Variant hlstologle varlant genetlca

5 B . — v i

EWSR1-NFATC2
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Conclusie kwaliteitsborging moleculaire diagnostsgkcomen

* RT-PCR:
« Detectie fusieproduct; meer specifiek
» Cave contaminatie
» SKML 2009: volume bepaalt kwaliteit!

* FISH:

* Interpretatie uitslag lastig i.v.m. promiscuiteit fusiepartners

* SKML 2009: slechts 1 van de 7 labs komt tot juiste diagnose obv
FISH

» FISH sarcomen dus alleen zinvol bij voldoende diagnostische
expertise
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