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Diagnostic challenges in sarcoma pathology
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Wbat should the clincian tei to the patrioIogst when

________________________________________________________________________

sarcoma is considereo’

• Age

• Size

• Depth (above/under the fascia)

• Loca lisation

• Relevant imaging/clinical data

• Medical history (irradiation, prevlous tumor, rerurrence

• II psss.b! & deisve’ fresb lissue

What sould the pathologtst te!l to t”e clinician who’ t

________________________________________________________________________

concerns a sarccma?

• Benign vs malignant

• Histologic (sub)type

• Grade if applicable (FNCLCC grading)

• Dimensions

• Resection status, estent and section margins (RO/R1/R2)

Molecular data
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MuIaPaÊhogyNGS
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-* correct histopathological diagnosis of the (sub)type
sarcoma is crucial for optima! therapy and
prognostication

-)no ‘precision medicine’ without a correct
histopathological diagnosisfl!

CLASSIFICATION OF SOFT TISSUE TUMORS
according to biological behaviour
• SENIGN

• INTERMEDIATE (LOCAL ACGRESSI VE)

• INTERMEDIATE (RARE METASTATIC POTENTIAL)

• MALIGNANT4SARCOMA
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Benign biological behaviour

• Very low risk of local recurrence

• EXTREMELY RARE metaslass («1/50000 of cases(. not to predict 0fl

the basis of conveniorial rnorphclogy

eg. cutantous benign tibrous histiocyloma

Meastasiein9 Bengis Cutaneous Fibrous Histiocytomn
.4 cc icopali foqicA.’csyi,i of 56 Coes

5. i.ï..-Iwi5--.- (ii 5.;. 0

Intermediate (locally aggressive) bioogical

__________________________________________________

behaviour
• Risk of oca5 destrur6ve recu’reflce

• No sigri’icant potental for ‘retactasis

g desmoid type fibromatosis
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Intermediate (rare metastatic) biologic&

__________________________________________________

behavicur
• Risk of local destruclive recurrence

• Risk of metastasis (<2% of casen), not to predict on the basis of
conventional morphology

e g angiomatoid fibrous fisli ocylorra
plexifon librohstiocytic tunio
gant celI tumo’ of l,one

Malignant biologicar behaviour (sarcomas)

• Signifrcant risk of local destructive recurrence

• significant rslc of metastasis

• Grading of sarcomas FNCLCC of JC! grading systerns nee later)
2-1û%grade 1
00-30% grade II
30-100% grade III

‘D:agnostic toois’ in sarcoma pathoiogy

• Conventional n,orphology (Hematocyl:n&Eosin, H t sta nin)

• Immunolsistochernistry

• Molecular techniquen
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Histological grading
M.jt b *.,. atrJh. .nd
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Gradi9g boring but rewardrg: value of
grading
• HistologcaI gnde in t he ,rost important prognostc factor tot adult ,dt Usniat

narcoma

• As the best predFcto, of metastasis dearto pmant and tumor mornatity, histotogicut
gmde is a key parameter ofttte centen tty used TNM clinicopatttotogicat ataginf
nystem

• Serce grading perniets predection of metastates. stad becau,r the resporse rare to
chernonsenp is bennat •r, palieris wt’n c eb grad esa,so.ra. the grading system
con be tse t to oeect patietts for adjteattchemountropy
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Lrnitations of histoogical grading systems
t5stnterslsr,itr..or;n,oqcneotnt,aauumrdn.seoni,pl.i.
his int inain t
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Immunohistochemistry (IHC)

• IHC plso a ceentral cola in the diagnosis of soft tissun and one
• t,adstonar and widelt asalabin iHC a’e uted to dec ty stecific rotet1sn

tumor nepi is irdk atngaspecific line of differeetialion rg deore tand MoD
etDfCOSi os ii tu•nonowth okeleto rntuscln d tfnrnn’. atsoc

• H owever new rnoleoutar teci niqoes esa slod detectos of noeel highly specific
martens for idenlifyiag neveral sprcifsc typet of soft tistun and bont tsanton.
eg MJC 4 ‘or now erade °sb’oTqrons satoir acrrATt or solwiry fibono tussen

• •Dtte,lnCotanrs are oase dto oceten toe teasomeest tareets. e g PDLL ard panrbt
• The availability of a broad spectrum of’ El Cstoirtn the cdle lul set erpretatiors of

t best stat es and the awarenesn of otaerlappirg 1H t in differento oft tinten and
bont tismoro is esoent jan ie soft tiosre t rid bene tumor dra geostscst

i mmunon istcchem istry
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‘soft tissue tumor practical triage panel”

• C034
Des min
SMA

• 5100
• EMA

• CKBs

-)differential diagnosis of fibroblastic, myoid, nerve sheath, vascular
and perineurial celi tumors, synovial and epithelioid sarcorna

4exclude ‘non narromas’ w,th a sarcomatoid morphology

________________________________________________________________________

Other useful markers (1)

r0157{C-I(IrJ and DOGS (gastrdin sestinal strornal tumor,) (atdominal tumorn}
• MDM2, (05(0 )we. -ditln:e,S sed and ded,renertan,d 1 sssnro’na’, atoon,,aI

and’,trc pe n,nsea nutcs
• Caldesmon ecmvos,ccrnn,I
• Myogenin (MVF4) (r I-atso,r.ycsa_cnra
• M:crcphalrnia l’rannCript’on Fanta (MtrF) (desmo;Inank and sçnnale neli

_________________________________________________________________________________

S0X10(melanoma)
• ERG (angiosa coma)

• ee ta-catenin )desnnoid fibnornsalonit)
• HHV-8 Kaposssarcoma)
• dM82 ostnosanconna)

Other useful markers (2)

• oMVcfradiatinnCanesntsarcamal
• Mur4sas-g-aaetiaennruosd na’ca.’a)
- TLEI)rjncs,•inaseensJ

Ni22(Ew,ngnannna5
• SrAT6 15e is,,5 t broasnam,:
• HnaGsoWt0art,elrtn,onafaea-ei

_________________________________________________________________________________

• HaKs7mnaIspo.adnand nadialmr,,ndnc,d,n•I,gnant pnnipbe,aI sa,,es}se,thtum,’l
• SnOR Incon L,ning-rikes,rcemal
• 0UX4 (DUX4 Esning-Ij te na,, oma)
• nea,h5u,y (chosdorna)
• caMsea (epishalsoid hn,nangio,nd athelioena)
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Molecular profiling of sarcomas

• Far diagnosis and classification

• For prognosis

• For treatment

Molec (d agrDSt c/prcgr,,t c:c sfica•or of
sarcor.a5

• Ssrromas can ho closs,fted in4 large gonetic groups

1122rrom55 wist soec,f,rt,ans(ocosian

2/sorromos withspec,fic mutotions

flPIu.; (5(. s,],u&I -]

3/sarcomoswith omplifica tians/dolnions

••‘•>••

4lsorçornsswit’i complex genon* profS. (>50% of pil soft tissue sasconIos 1
ln.,5s.;n%frn. . ,w&.bon n 5OO—

bols available for molecular profiling of

__________________________________________________

sarcomas in clinical diagnostics
• Conventional cytogenetic karyotypirig

• Fluuresceice in siti hyb9dlza:on (FISH) au reverse uanscripticn
polymelase chain reartian (R1)-PCR

• Array comparative genomic hybridization (aCGH)

• Ne4 generacion sequencing (NGS)
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Conventional cytogenetic karyotyping
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• A useful scFeaning bol to detect grots chromosonal alterations
• However, is has limitatrons such as the need for fresh tissue whirh is

not always available
• Ir additien, t is time consunine and requires expertise In prirnary

cel cult’Jre
• It cas also be diffictjt 10 detect small genetic alterat’ons usrg this

method

fl :“, ))
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DNA Next Generation SeqLlencing

• The aavent o’ dinica Nest c’eneration Seqiencirg NGS} allows for
broed characterizat’on of the genome

• Analysin san be performed ‘s the entire genorne (all DNA conip.ete
exome (genes expressed in the genome, or targeted genet and
regions

• The aller is mast widely used in clinical tenting (commerciar NGS
gene oscopanels), but manysuch panels are not optimized for
sarcomas (cannot be used to detect deletions/amplifications and
fusion transcripts produced by gene fusion!)

t’
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Array comparative genomic nybrisization
(a CC H)
• aCGH is cytogeneoc trrhnique to anaIoe copy number variations

(CNvs) in the caricer genome at high resolution, ii is possible to n’iap
the shanges directly onto the genomic sequence

• This method con identify recurrent chromosomal changes sust as
microderetions and duplications in neoplastic resions

• An important limitation ofaCGI’t is the inability to detect alterations
that do not rasult in copy number changes, such os balance-J
translocat.ons common in many 5O’cOma typet
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(RT)-PCR and FISH

• They are (ommonly employed to detect sperific genetic alterations
inciuding gene reaerangements, fusions, deletions and amplifientions

• Try are re al ve y wideiy ava iaIe and can he done 0fl formalin-fixed

_________________________________________________________________________________

paraffin-embedded (FFPE) titaan

• However. *ene tests cannot be uted to stenen for unknôwn genetic
abnormalities arsd :tey ve irn ted by :he agatia:-e prcbe vid vn-er arts

_________________________________________________________________________________

wh’ch are targeted to kn ownevents

• You must know precisely what you are looking for to order the proper
test and noeste rare fusion variants (different genen involved in funions in
the name neoplasm such as EWSRI-FLII and EWSRI-ERG in Ewing sarcoma)
may not be detected or even have test available for them

“basic” (“clinical”) molecular soft tissoe FISH

______________________________________________________

platform
-FKHR generea,rneoemenr
jaiverir rtabdorynsa’ccma

-cMrctenea,eel;f’ratton

radiatios angi osarcoma)

-EWtRipeneren,ranqemenc

1 Eats4 san-oma, claus telt sascorea nnçoesittelonajsnyoeytheaalcastinorna of
soft tissue eatraskeletal rnynoid chnrdronarcoma. desmopt astic round cel)

• POS geste reariÖflgement

_____________________________________________________________________________________________

(low-grade fibrommioid sarcosna resyxoid/rourd celi liposaam a)
- 001T3 (CHOP) eenereorronormenl
(mpnoid/rtundce II Iiposarccma)

“basic” (“clinical”) molecular soft hssue FISH

______________________________________________________

p F attorm
- Syr geste ren,,Wrfrmefl
)uyno-n&sascuna)

-MCM2/C0K4 ome trnoliftxat-ors

_____________________________________________________________________________________________

(nee)) asd ded’fferenliated lip osarcoma. som, osteosnrcuma nabrypes)

(istarnryatnry nvolbsoslantsc turxor. epsthelost tibrrnas bistsocylorea)
--PDOPPR nylon

Idermatob brosartoma protuberans)
-Rel derden

Ispir dfe/preomorphic lipoma atypical sptsd In celljpleomorphic lipomatous
tumorÇ mammary type myotsbroblastsma cel lafar argi ofibrcnia)
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MDM2 in situ hybridization
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(fluorescent: FISH)

rmhrnrn7t
Jij jJJ±1 LLUJ

iri4aiors of FISH ard role of RNA sequencing
testing for gene fusion testing in sarcoma
diagnostics
• Mfly,flt*Iy ofli bod tooofl Sth ed* 0fl WHO

• NflO,Cyd dfluWO,Ht!00*dh EWSR0000g000.oti:b000fl00000Ho EW00100000_fl000!

• ad-op00o1fl:oly.-,t,n1re•t,0.

•Totoflhe,ofla0aHtodLfl[od!0fle,efltiatodw,0dJe1Hd,,,diI0oflc0fl,5 ohoottiog

SYTH000000a00000gtooa’fl flsfloSoHofia
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RNA NGS sequencing

NOS-base dsequerc,CE east also be oppl,ed to RNA and t commoni yreferred to as
RNA le quencing RNA seq)
-55e ertve mantel 0:05e jai RidA es p:esssÖ’s) tas be seq otreed ar d ca:mlaled to
ps,ede geste ex;’ess en data

-CSM Leo tar ako beer osed to detert point mataton, 0.aItb S’S 901 soady as
del used as decor Diss Aseqetencte g)

-Mest rn;otilly tol saeccn a RNA set Car dtte loven tSeri pIt wcded te
gene (ster

-)1rosight RNA Par,CanCnr: 138 S toeter gerses, rese artis snIj eg

-3Arcber Rusten plea plutfonn: clie’cal prarttce

4;siorx)
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Conciusion

• Important role af the pathologist in dagnosis, prognostiration and
therapy of soft tissue and bone tumors

• Soft tissue and bone tumor diagnosticschaIIente for the pathalogrst,
imporlance 0’ reritralisatior of this patl’ology

• Special terhr ques Immunohstochemistry and n’olecjar pathaIogy
are essential for sub)typing of saromas

• Valve and limitatior.s of grading n sarconias

_________________________________________________________________________________

• Role of motacular profiling in sarcomas
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