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ClinicalClinical HistoryHistory

•• 57 57 yearyear old old femalefemale
•• AbdominalAbdominal painpain
•• Multiple Multiple peritonealperitoneal massesmasses



















DiagnosisDiagnosis

Epithelioid GISTEpithelioid GIST



Case 05/15781/B4 Case 05/15781/B4 
Exon 11 del WK 557Exon 11 del WK 557--558558

WT               KPMYEVQWKVVEEINGWT               KPMYEVQWKVVEEING
05/15781/B4      KPMYEVQ05/15781/B4      KPMYEVQ----VVEEINGVVEEING



FrequencyFrequency IV IV 
sensitivitysensitivity

ObjctiveObjctive
ResponseResponse

Progressive Progressive 
DiseaseDisease

KIT Ex 8KIT Ex 8 < 1%< 1% YesYes -- --
KIT Ex 9KIT Ex 9 10%10% YesYes 3434--40%40% 17%17%
KIT Ex 11KIT Ex 11 67%67% YesYes 6565--67%67% 3%3%
KIT Ex 13KIT Ex 13 1%1% YesYes RrRr --
KIT Ex 14KIT Ex 14 1%1% YesYes RrRr --
PDGFRA 12PDGFRA 12 1%1% YesYes RrRr --
PDGFRA 14PDGFRA 14 < 1%< 1% YesYes -- --
PDGFRA 18PDGFRA 18 5%5% D842V NoD842V No RrRr D842VD842V
Wild Wild TypeType 1212--15%15% YesYes 2323--40%40% 19%19%

MolecularMolecular ClassificationClassification



ESMO ESMO GuidelinesGuidelines on STT on STT 
Sarcoma and GISTSarcoma and GIST

•• KIT/PGFRA molecular analysis KIT/PGFRA molecular analysis 
strongly recommendedstrongly recommended

•• Reference labReference lab
–– Expertise in mesenchymal neoplasm and Expertise in mesenchymal neoplasm and 

molecular testingmolecular testing
–– Avoid nice molecular diagnosis on the Avoid nice molecular diagnosis on the 

wrong tumorwrong tumor



ClinicalClinical HistoryHistory

•• 46 46 yearyear old maleold male
•• PatientPatient admittedadmitted toto ER ER withwith

ematemesisematemesis and severe anemia and severe anemia 
•• 5 cm 5 cm ulceratedulcerated mass in the mass in the 

stomachstomach















DiagnosisDiagnosis

CellularCellular SchwannomaSchwannoma



CellularCellular SchwannomaSchwannoma

•• WoodruffWoodruff, 1981, 1981
•• MistakenMistaken forfor sarcoma in 30% of sarcoma in 30% of 

casescases
•• Retroperitoneum/mediastinumRetroperitoneum/mediastinum
•• CapsulatedCapsulated
•• PredominantlyPredominantly AntoniAntoni AA













ClinicalClinical HistoryHistory

•• 51 year old female51 year old female
•• Duodenal massDuodenal mass
•• Diagnosed as GIST and put on Diagnosed as GIST and put on 

ImatinibImatinib
•• Tumor progressionTumor progression
•• Dose escalation to 800 mgDose escalation to 800 mg
•• Second opinion requiredSecond opinion required



















InterphaseInterphase FISHFISH: : 
SYT SYT rearrangementrearrangement



DiagnosisDiagnosis

Synovial SarcomaSynovial Sarcoma



Synovial SarcomaSynovial Sarcoma
•• 10% of ST 10% of ST sarcomassarcomas
•• YoungYoung adultsadults
•• LowerLower LimbsLimbs/head & /head & 

neckneck/mediastinum/mediastinum
•• MalesMales > > femalesfemales
•• Monophasic Monophasic spindlespindle cellcell//epithelialepithelial
•• BiphasicBiphasic



Synovial Sarcoma: Synovial Sarcoma: 
classicclassic typestypes

•• Monophasic Monophasic spindlespindle cellcell and biphasicand biphasic
•• SpindleSpindle cellscells//collagenouscollagenous backgroundbackground
•• HPCHPC--likelike vascularvascular patternpattern
•• GlandGland--likelike structuresstructures















PoorlyPoorly DifferentiatedDifferentiated
Synovial SarcomaSynovial Sarcoma

•• 20% of 20% of casescases of  synovial sarcomaof  synovial sarcoma
•• Round Round cellcell

–– DD: ES/PNET, DSRCT, ARMS and MCCDD: ES/PNET, DSRCT, ARMS and MCC
•• LargeLarge cellcell

–– DD: Epithelioid sarcoma, ERT, PD carcinomaDD: Epithelioid sarcoma, ERT, PD carcinoma
•• SpindleSpindle cellcell

–– MPNST and fibrosarcomaMPNST and fibrosarcoma









Synovial Sarcoma:Synovial Sarcoma:
immunohistochemistryimmunohistochemistry

•• ExpressionExpression of of epithelialepithelial markersmarkers
–– EMA > cytokeratinsEMA > cytokeratins

•• CD99 (MIC2) positiveCD99 (MIC2) positive
•• 30% S30% S--100 positive100 positive



Synovial Sarcoma:Synovial Sarcoma:
immunohistochemistryimmunohistochemistry





Synovial Sarcoma:Synovial Sarcoma:
cytogeneticscytogenetics

• t(X;18)(p11.2;q11.2)(X;18)(p11.2;q11.2)
•• SYT (Synovial sarcoma Translocation) on SYT (Synovial sarcoma Translocation) on 

chromosomechromosome 1818
•• SSX1 (Synovial Sarcoma X SSX1 (Synovial Sarcoma X breakpointbreakpoint), ), 

SSX2 and SSX4 on SSX2 and SSX4 on chromosomechromosome XX
•• SYTSYT--SSX2 SSX2 correlatescorrelates withwith the monophasic the monophasic 

phenotypephenotype
•• AssociatedAssociated withwith betterbetter metastasismetastasis--freefree

survivalsurvival (?)(?)



MPNST and t(X;18)MPNST and t(X;18)
•• t(X;18) t(X;18) detecteddetected in 15/20 in 15/20 MPNSTsMPNSTs
•• RTRT--PCR PCR techniquetechnique
•• 1/4 1/4 adultadult fibrosarcomasfibrosarcomas
•• 1/10 pleomorphic 1/10 pleomorphic sarcomassarcomas
•• 1/7 1/7 congenitalcongenital fibrosarcomasfibrosarcomas
•• 2/3 2/3 neurofibromasneurofibromas

OO’’SullivanSullivan MJ et al, MJ et al, ModMod Pathol 2000; 13:1336Pathol 2000; 13:1336



MPNST and t(X;18)MPNST and t(X;18)
•• 53 53 MPNSTsMPNSTs fromfrom 19 19 paperspapers

–– no t(X;18) no t(X;18) reportedreported
•• 145 145 additionaladditional unreportedunreported casescases

–– MemorialMemorial SloanSloan--KetteringKettering CancerCancer Center,  Center,  
UniversitiesUniversities of Nebraska and Pennsylvania; of Nebraska and Pennsylvania; 
BrighamBrigham & & WomenWomen’’s Hospital, University of s Hospital, University of 
LeuvenLeuven

LadanyLadany M et al, M et al, ModMod Pathol 2001; 14:733Pathol 2001; 14:733



MPNST and t(X;18)MPNST and t(X;18)
•• No No otherother techniquestechniques (FISH)(FISH)

–– applicableapplicable toto routinelyroutinely processedprocessed
materialmaterial

•• ContaminationContamination
–– ValidationValidation
–– appropriate appropriate controlscontrols















ClinicalClinical HistoryHistory

•• 41 41 yearyear old old femalefemale
•• AbdominalAbdominal painpain
•• 12 cm 12 cm intrabdominalintrabdominal mass mass 

attachedattached o the o the rightright side of colonside of colon











IHCIHC

•• OnlyOnly vimentin + vimentin + phenotypephenotype









DiagnosisDiagnosis

Epithelioid Pleomorphic Epithelioid Pleomorphic 
LiposarcomaLiposarcoma



Pleomorphic liposarcomaPleomorphic liposarcoma
•• 55% of all % of all liposarcomasliposarcomas
•• M > F, 6M > F, 6thth decadedecade
•• LowerLower limbslimbs, upper , upper limbslimbs, retroperitoneum, retroperitoneum
•• Metastatic rate: 30Metastatic rate: 30--50%50%
•• 5 5 yryr survivalsurvival rate = 57%rate = 57%
•• ComplexComplex KaryotypicKaryotypic aberrationsaberrations
•• TP53 TP53 alterationsalterations in 50% of in 50% of casescases



Pleomorphic liposarcomaPleomorphic liposarcoma
•• NonNon--distinctivedistinctive highhigh--gradegrade

pleomorphic/pleomorphic/spindlespindle cellcell sarcoma sarcoma withwith
scatteredscattered lipoblasts lipoblasts 

•• HighHigh--gradegrade pleomorphic sarcoma pleomorphic sarcoma withwith
epithelioid epithelioid areasareas and and scatteredscattered lipoblastslipoblasts

•• Intermediate/Intermediate/highhigh--gradegrade
myxofibrosarcomamyxofibrosarcoma--likelike tumortumor withwith
lipoblasts lipoblasts 

•• UniformUniform sheetssheets of pleomorphic lipoblastsof pleomorphic lipoblasts









ClinicalClinical HistoryHistory

•• 44 44 yearyear old maleold male
•• 4 cm 4 cm lumplump in the in the rectumrectum



















DiagnosisDiagnosis

WellWell DifferentiatedDifferentiated
LeiomyosarcomaLeiomyosarcoma



LeiomyosarcomaLeiomyosarcoma
•• IntraIntra--abdominalabdominal LMSLMS

–– retroperitoneum, retroperitoneum, mesenterymesentery, , omentumomentum
–– 5th5th--7th decade7th decade
–– 55--year year survivalsurvival = 25% (= 25% (metsmets toto lungslungs & & liverliver))

•• SubcutaneousSubcutaneous and deep ST LMSand deep ST LMS
–– thighthigh
–– 55--year year survivalsurvival = 65% (50% = 65% (50% metsmets))

•• Cutaneous LMSCutaneous LMS
–– limbslimbs/head & /head & neckneck
–– YoungYoung adultsadults, M > F, M > F
–– no no metsmets















CutaneusCutaneus leiomyosarcomaleiomyosarcoma

•• LimbsLimbs/head & /head & neckneck
•• YoungYoung adultsadults, M > F, M > F
•• Multiple Multiple locallocal recurrencesrecurrences
•• No No metsmets
•• IrrespectiveIrrespective of of morphologymorphology



CutaneusCutaneus leiomyosarcomaleiomyosarcoma

•• IndolentIndolent clinicalclinical behaviorbehavior
•• AlwaysAlways excludeexclude metastatic metastatic 

LMSLMS
•• TropismTropism forfor the the skinskin of the of the 

scalpscalp



PrognosticationPrognostication in in SmoothSmooth
MuscleMuscle TumorsTumors

•• AnatomicAnatomic site site importantimportant
–– DepthDepth
–– VisceralVisceral vs. Non visceralevs. Non viscerale

•• MitoticMitotic activityactivity dependingdepending upoupo
anatomicanatomic site and gendersite and gender
–– ER + ER + retroperitonealretroperitoneal smoothsmooth musclemuscle

tumorstumors in in femalesfemales acceptaccept mitoticmitotic activityactivity



ClinicalClinical HistoryHistory

•• 4 year old female4 year old female
•• 8 cm intra8 cm intra--abdominal mass abdominal mass 

attached the large bowelattached the large bowel















DiagnosisDiagnosis

SpindleSpindle cellcell
rhabdomyosarcomarhabdomyosarcoma



RhabdomyosarcomaRhabdomyosarcoma

•• EmbryionalEmbryional
–– BotryoidBotryoid, , spindlespindle cellcell, anaplastic, anaplastic

•• AlveolarAlveolar
–– ClassicClassic, , solidsolid, , mixedmixed E/AE/A

•• PleomorphicPleomorphic















Embryonal RhabdomyosarcomaEmbryonal Rhabdomyosarcoma

•• 60% of 60% of childhoodchildhood RMSRMS
•• Peak Peak incidenceincidence: 1st decade: 1st decade
•• Head & Head & NeckNeck//genitalgenital area/area/limbslimbs and and 

trunktrunk//VisceralVisceral
•• BotryoidBotryoid and and spindlespindle cellcell

–– betterbetter prognosisprognosis
•• OverallOverall survivalsurvival: 60: 60--70% @ 70% @ fivefive yearsyears



ClinicalClinical HistoryHistory

•• Male, 59Male, 59
•• LaparatomyLaparatomy forfor coloniccolonic CACA
•• Multiple Multiple nodulesnodules in in mesenterymesentery















Exon 11 del cod 555-572
WT MYEVQWKVVEEINGNNYVYIDPT
mut MYE---------------------------------DPT
(seq. rev primer)



DiagnosisDiagnosis
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