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Relevance of Correct Classification
• Rationale of clinical decision making

• Prognosis

• Prediction of response

• Conventional morphology = powerful tool

• Integration with immunohistochemistry is a diagnostic 
standard

• Molecular genetics increasingly helpful in selected 
situations



Diagnostic Errors in Pathology of Sarcomas

• Clinical trials
 7-10%

• Second opinion
 15-35%

• Rare Cancer Networks
 5-40%



Ann Oncol 2012;23:2442 



Main challenges

• Correct diagnosis
• Clinical findings

• Morphology

• Immunostains

• Molecular analysis

• Differential diagnosis

• Interpretation of molecular results



279:577-580, 1998

• KIT staining was positive in 46 of 49 GIST (94%)
• 5 of 6 GIST had mutations in KIT gene
• Mutant forms of KIT are constitutively active

Hirota et al. Science. 1998;279:577.

Identification of KIT Gain-of-Function Mutations
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How to Predict Behavior

• Combination of grading and staging

• Grading refers to the morphology of the tumor

• Staging refers to the extent of the disease

• Miotic activity, size, anatomic site, intrabdominal 
rupture

• Molecular status





GIST is a heterogeneous disease

• KIT

• PDGFRA

• RAF

• NF1

• SDH

• NTRK3





The molecular variable defines 3 prognostic 
subgroups 
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GISTs with Distinctive Architecture 

(Multinodular/Plexiform)

• Pediatric GISTs
• Female predominance (peak 2nd decade)

• Indolent, but late metastases common

• Small subset with SDH mutations

• Molecular genetic basis for most cases unknown

• Carney Triad
• Gastric GIST, pulmonary chondroma, paraganglioma

• Molecular genetic basis unknown

• Carney-Stratakis Syndrome
• Gastric GIST and paraganglioma

• Germline mutations in succinate dehydrogenase subunit genes



Succinate Dehydrogenase Complex



Succinate Dehydrogenase in GISTs

• IHC for SDHB: loss of normal cytoplasmic (mitochondrial) staining in 

Carney-Stratakis syndrome-associated GISTs

• Similar findings observed in pediatric, Carney triad-associated, and 

adult multinodular “wild-type” gastric GISTs

• IHC for SDHB is a good screening tool for identifying this clinically 

distinctive class of gastric GISTs: SDH-deficient GISTs



Succinate dehydrogenase-deficient GIST



11-year-old female



Metastatic SDH-deficient GIST
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Wagner et al. Mod Pathol. 2013



Feature SDH-deficient GISTs GISTs with intact SDH

Age predilection Children and young adults Older adults

Gender distribution F >> M F = M

Anatomic site Stomach Entire GI tract

Multifocality Common Rare

Multinodular architecture Always Rare

Cytomorphology Epithelioid or mixed Spindle cell >> epithelioid

Prognosis predicted by site,

size, and mitotic rate
No Yes

Lymph node metastasis Common Exceptional

Clinical course of

metastases
Indolent Aggressive

Sensitive to Imatinib No Most cases

KIT/PDGFRA mutations None ~95%

SDHx mutations (germline) ~50% None

Syndromic associations
Carney-Stratakis syndrome

Carney Triad

Neurofibromatosis 1

Familial GIST (germline KIT or 

PDGFRA mutations)





• Female of 75

• Rectal GIST

• KIT exon 11

• Dimensional response

• Surgical resection



What would you expect as pathologic 

response?

• Complete response

• No response

• Partial response

• Morphologic progression



KITBiopsy
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Differential Diagnosis

Not all GI tract sarcomas are GIST







Differential Diagnosis

• Smooth muscle tumors

• Desmin/h-Caldesmon +

• Neural tumors

• S-100 +; podoplanin/SOX10+

• Intraabdominal fibromatosis

• Beta catenin +

• Inflammatory myofibroblastic 
tumor

• Alk-1 +

• Sarcomatoid carcinoma

• CK/EMA+ (SMA+)

• FDC sarcoma

• CD21/CD35+; Clusterin+

• PEComa

• HMB45/MiTF1+; myogenic 
markers

• Glomus tumors

• SMA +

• Synovial sarcoma

• CK/EMA+; CD99+
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What to Expect from Pathologic Report?

• Anatomic location

• Size 

• Mitotic count/5mm2

• Diagnosis

• Risk class (?)

• Clinician can guess themselves

• Not applicable to WT GIST

• Molecular Status

• If Wild Type (KIT, PDGRA, BRAF, NTRK, NF1) SDHB  status (IHC)



When Clinicians should Doubt?

• GIST diagnosed at uncommon anatomic locations
• Esophagus and extra GI sites

• Most mesenteric “GIST” are mesenteric desmoids

• KIT/DOG1 negative GIST
• DOG1 alone is seen in LMS

• GIST featuring pleomorphism and/or high mitotic count

• WT or D842V GISTs behaving aggressively

• KIT exon 11 GIST not responding to TKI

• KIT/PDGFRA mutation in multinodular/pediatric GISTs



Molecular Testing

• Diagnosis

• KIT/DOG1 negative GIST

• Pleomorphic GIST

• Prognosis

• Prediction

• D842V

• Exon 9 kit mutations



Mutational Analysis
• VEQ

• Bordeaux, Lyon, Treviso

• High concordance among referral centers (96%)

• Not so much within non referral centers



• GIST diagnosis is challenging

• Differential diagnosis rather broad

• Combination of morphology, 
immunohistochemistry and molecular genetics

• Strict connection with treatment

Conclusions




