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Classification of bone and soft tissue tumors

• Bone and soft tissue tumours are difficult for pathologists:

• Relatively rare

• >40 entities

• Considerable morphological overlap

• Entities differ widely in treatment and outcome

• Increasing knowledge on genetic background

of tumours

• 2002 WHO classification on bone and soft 

tissue tumours
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sarcomagenesis

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

2. Specific somatic gene mutation

3. Complex karytotypes, no specific genetic alterations
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Specific translocations in sarcomas
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Inventarisatie (2008 t/m november)

49-21LUMC

565-NKI

4-10Erasmus MC

-42UMC radboud

10-13UMCU

265-UMCG

2480AMC

12--UMCM

FISH SS18, 
EWSR1, FUS

RT-PCR 
paraffine

RT-PCR vries
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Technieken moleculaire diagnostiek sarcomen

• RT-PCR:

• Detectie fusieproduct; meer specifiek

• Contaminatie

• FISH:

• Detectie breuk in een van de fusiepartners

• Promiscuiteit fusiepartners

• Interpretatie van de moleculaire uitslag
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•• MonophasicMonophasic synovialsynovial sarcomasarcoma

•• Malignant peripheral nerve sheath Malignant peripheral nerve sheath tumourtumour

•• FibrosarcomaFibrosarcoma

•• LeiomyosarcomaLeiomyosarcoma

•• Clear cell sarcomaClear cell sarcoma

Muscle markers+
S100+, HMB45+, 
EWSR1 rearrangement

HE, vim+

Spindle cell tumours; differential diagnosis
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100%66%CD99

64%25%S100

28%94%Bcl2

15%67%keratine

17%78%EMA

MPNSTSynovial 
sarcoma

Synovial sarcoma vs. MPNST; immunohistochemistry

t(X;18)
SYT break

No specific
changes
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Mod Pathol 2000; 13:1253-1263
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Resultaten rondzending per laboratorium

Lab a b c d e f g h
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Relatie fout positieve uitslagen met aantal bepalingen per lab

•• Fout positieve uitslagen (2 labs): <15 / jaarFout positieve uitslagen (2 labs): <15 / jaar

•• Alles correct (3 labs): >40 / jaarAlles correct (3 labs): >40 / jaar

Volume bepaalt kwaliteit!
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FISH: casus PF4 uit rondzending

• man, tumor bovenarm

• Immuno: vim+, S100 focal+, keratin AE1AE3-, EMA-, sm-
actine-, desmine-, calponine-
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H95-03763
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Resultaten rondzending PF4

• slechts 1x op basis van HE, immuunhistochemisch profiel en 
de breuk in EWSR1 correcte diagnose: extraskeletaal myxoid
chondrosarcoom. 

• FISH analyse bij sarcomen leidt dus alleen tot een correcte 
diagnose bij interpretatie binnen de klinische context, 
morfologie en immuunhistochemie.
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Valkuil: promiscuiteit EWSR1 en FUS genen
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Zelfde EWSR1 breuk, andere tumor

EWSR1

CD99+

Ewing sarcoom
t(11;22)(q24;q12)  EWSR1-FLI1 85%
t(21;22)(q22;q12)  EWSR1-ERG 10%
t(7;22)(q22;q12)    EWSR1-ETV1 <1%
t(17;22)(q12;q12)   EWSR1-ETV4 <1%
t(2;22)(q33;q12)   EWSR1-FEV <1%

S100+
HMB45+

Clear cell sarcoom
t(12;22)(q13;q12)ATF1-EWSR1

t(2;22)(q32;q12) EWSR1-CREB1

EWSR1-FLI1
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Zelfde translocatie, andere histologie

S100+
HMB45+

Clear cell sarcoom
t(12;22)(q13;q12)ATF1-EWSR1

t(2;22)(q32;q12) EWSR1-CREB1

Desmin+

Angiomatoid fibrous histiocytoma
t(2;22)(q32;q12) EWSR1-CREB1 
t(12;22)(q13;q12) EWSR1-ATF1 

t(12;16)(q13;p11) FUS-ATF1
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Zelfde histologie, andere genetica

++HMB45

--keratin

++vimentin

++S100

melanomaClear cell sarcoma

t(12;22)t(12;22)
EWSR1 breakEWSR1 break
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Clear cell sarcoma vs. melanoma
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CD99+

Ewing sarcoom
t(11;22)(q24;q12)  EWSR1-FLI1 85%
t(21;22)(q22;q12)  EWSR1-ERG 10%
t(7;22)(q22;q12)    EWSR1-ETV1 <1%
t(17;22)(q12;q12)   EWSR1-ETV4 <1%
t(2;22)(q33;q12)   EWSR1-FEV <1%

Variant histologie, variant genetica 

CD99

EWSR1

EWSR1-NFATC2

Szuhai et al Cancer Genet Cytogenet 2007, Clin Cancer Res 2009
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Conclusie kwaliteitsborging moleculaire diagnostiek sarcomen

• 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


