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Mesenchymal GI Tract Tumors



Mesenchymal GI tract lesions
General considerations

×~2% of all GI specimens.

×Numerous but individually uncommon lesions.

×High risk of over - & underdiagnosis (limited experience!).

×Very expensive drugs for some entities (e.g. GIST).

×High suspicion index mandatory for DDx.

×Site-dependant variations in morphology and dignity.

×Metastases not uncommon.



×May present at any age (but entity -specific).

×Can involve any part of the GI tract.

×May be pedunculated or sessile broad -based.

×Polyp may represent the tip of the iceberg (especially GIST).

× Larger lesions frequently ulcerate and bleed.

×May present with invagination (benign pedunculated lesions).

Mesenchymal GI tract lesions
General considerations



Non-epithelial GI lesions
Main problems in routine
üAvailability of specific treatments for some entities (GIST)

increasing demand for high precision reporting.

üOverlapping morphology                ancillary tools necessary!!!.

üFind a good name for benign lesions                 

avoid biological & clinical uncertainty.

üPrimary versus metastatic not always possible to tell (clinical -WU).



Clinical info might be just ȵpolypȰ
But some polyps may represent
the tip of the iceberg 

Polypoid part 
of GIST

Non-epithelial GI lesions
Important to know imaging findings



Origin of mesenchymal GI tumors

GI stromal tumors (GIST): 
Å Arise from M. Propria only.

Smooth muscle tumors: 
Å M. mucosae (polypoid)
Å M. propria (intramural)

Neural tumors:
Å Submucosa
Å M. propria

Inflammatory fibroid polyps:
Mucosa/ Submucosa

Intramural tumors may grow 
variably towards one or both sides



GIST: Incidence and Localisation

Incidence: 14 to 20 per 1.000.000 per year

(2% of all GI cancers)

Age: 55ɀ65 yrs

Gender: M І F

Site: Stomach 60-70%

Duodenum 6%

Jejunum/Ileum 20-30%

Colorectum 5-10%

Esophagus < 1%

Appendix Ѕ 1%

If you call any larger mesenchymal 
gastric lesion GIST, you would get 
~80% correct.

If you do so in the colon, you would 
get ~80% false.

The small bowel variable.



ü 35% of whole gastrectomyspecimens(histological).

ü 22.5% of autopsies (detected grossly ).

ü 10% of distal esophagealresections(histological).

ü <0.1% of large bowel resections(histological).

ü 12% multifocal (2-5 lesions)

ü All spindled, sclerosing, clacifying in 50%.

ü Calcification ca.50%

ü KIT Exon 11/PDGFRA-Mut (50%)

ü Benign 

Microscopic & minute (<5mm) GIST
Distal esophagus

Proximal stomach

Sigmoid 

(Agaimy et al, AJSP, 2007, 2008)



Clinical GIST: gross patterns

Extramural --exogastric

Dumbbell Cystic

Polypoid --endogastric

×Extra -GI GIST not existent.

×Either large extramural
masses, mets or nonGIST).

×Always submit area of 
attachment (adhesion ) to gut.

ÅDetermine maximum diameter 

Å (best avoid 2 & 5 cm values!!!).

ÅExclude rupture.

Å Identify contact with gut.



Simplified histological subtyping helpful if no 
mutation testing available  

Spindle 70%

Mostly KIT -
mutants

Imatinib possible

Epithelioid 20%

Often PDGFRA-
mutants

Mostly resistent

CD117

CD117



KIT mutated GIST

ÅMajority of GIST ( 70-80%).

ÅEncompassalmost all colorectal, & most of 

gastric/ intestinal cases.

ÅMost of spindle cell type.

ÅDOG1: uniformly positive

ÅCD117: almost always positive (> 98%)

ÅPDGFRA IHC: cytoplasmic nonspecific.

CD117 dots = KIT mutation!



Cytological uniformity is the role,
also in most of high -grade tumors

sarcomatous
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ÅBiphasic : seen in 10% of cases
(often aggressive)

ÅMay be associated with loss
or low CD117/ DOG1

Epithelioid/ round cell morphology:
Bad feature in KIT -mutants



PDGFRA mutated GIST (the most confusing histology)

Å5 ɀ10% of all GISTs (exclusively gastric ).

Å Indolent behavior in most cases.

ÅNo preop or adjuvant treatment.

ÅVaried morphology (=wide DDx).

ÅGenotypes:

ÅMost habor imatinib -resistant exon 18 

point mutations D842V (new drug available )

ÅRarelyexon12 or exon14.

ÅRare exon18 deletions imatinib -responsive!



×~5% are CD117-neg

×~2% DOG1-neg

×All show distinctive dotted PDGFRA

PDGFRA mutated GIST

PDGFRA IHC

Agaimy & Haller, IJCEP, 2013



Risk assessment in GIST
Size 
cm

Mitoses
/5mm2

AFIP           
Stomach

AFIP Jejunum / 
Ileum

AFIP
Duodenum

AFIP
Rectum

Risk Fletcher
All sites

Ѕ2 Ѕ5 None(0%) None(0%) None(0%) None(0%) Very low

>2-Ѕ5 Ѕ5 Very low 
(1,9%)

Low (4,3%) Low (8,3%) Low (8,5%) Low

>5-Ѕ10 Ѕ5 Low (3,6%) Intermediate
(24%)

High (34)a High (57%)a Intermediate

> 10 Ѕ5 Intermediate
(12%)

High (52%) High (34%)a High (57%)a High

Ѕ2 > 5 0b High (50%)b No cases High (54%) Intermediate 
or ÈÉÇÈɖ

>2-Ѕ5 > 5 Intermediate
(16%)

High (73%) High (50%) High (52%) Intermediate 
or ÈÉÇÈɖ

>5-Ѕ10 > 5 High (55%) High (85%) High (86%)a High (71%)a High

> 10 > 5 High (86%) High (90%) High (86%)a High (71%)a High

Miettinen et al (AFIP) system
preferrable for tumors that:

ÅAre completely removed ,

ÅHave no synchronous mets,

ÅHave no rupture ,

ÅHave no SDHB loss.



4ÕÍÏÒ ÒÕÐÔÕÒÅ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ȵÈÉÇÈ ÒÉÓËȰ ÆÏÒ ÐÅÒÉÔÏÎÅÁÌ ÒÅÃÕÒÒÅÎÃÅ ɉ*ÏÅÎÓÕÕȟ (ÕÍ 
Pathol, 2008)

Tumors presenting initially with

peritoneal sarcomatosis often

show extramural growth & old

sealed rupture

Hohenberger et al, BJS, 2010
Agaimy et al, IJCEP, 2012
Joensuu et al, Lancet Oncol, 2012



Vallböhmer et al, Oncol Rep, 2008
Agaimy et al, Int J Clin Exp Pathol, 2012

The relevance of histologically verified serosal 
penetration still controversial

Serosal penetration correlates with 
peritoneal spread in HR & IR cases 
in univariate analysis (p=0.032) 

An intact layer between tumor and
serosal surface = low peritoneal 
recurrence risk?



GISTɂGenotypic classes

ü KIT mutations:            Ђ ψπϷ
ü Exon 11 Ђ χπϷ
ü Exon 9 Ђ ςπϷ
ü Exon13 Ђ υ-10%
ü Exon17 Ђ υ-10%

ü PDGFRA mutations:     Ђ ρπϷ
ü Exon 18 Ђ ψπϷ
ü Exon 12 Ђ ρπϷ
ü Exon 14 Ђ ρπϷ

ü BRAF mutations Ђ   σϷ
ü SDH inactivation Ђ   υϷ
üNo mutations (quadruple Wild -type) Ђ   υϷ

ü NF1mutations?, NTRKfusions, others.

Imatinib -sensitive 400mg/d

Imatinib -sensitive 800mg/d

Imatinib -resistant



Bardella et al, 2011

The SDH complex

Sir Hans Adolf Krebs
199-1981

ȵ4ÈÅ most painful was that, those
who singedmyȵprofessorshipȰ 
were same personswho signedmy
suspensionfrom workȰȢ (ÁÎÓ !ÄÏÌÆ +ÒÅÂÓ



Succinate dehydrogenase (SDH)-deficient GIST

Â SDH = mitochondrial complexrelated to respiratory chain (Krebs cycleenzymes).

Â Several subunits : A, B, C, D, etc.

Â Loss results from biallelic inactivation (mutations or epigeneticsilencing). 

Â SDHB always lost ( independent of mutated

subunit = good screening tool ).

SDHB-deficient GIST: 
Å Show distinctive multinodular growth. 
Å Epithelioid/ mixed histology.
Å Not gradableby known risk criteria .
Å High rate of nodemets (frequent LVI).
Å Indolent coursealso if metastatic.



Carney triad (not inherited) & Carney Stratakis syndrome (autosomal 
dominant) are main SDHB -deficient diseases

Â Carney triad (GIST, paraganglioma, lung chondroma): 

ÅAll tumors SDH-deficient; epigenetic SDHC methyl.

Â Carney-Stratakis-syndrome (GIST + paraganglioma): 

ÅAll tumors SDH-deficient; germline SDH mutation .

Â KIT/PDGFRA-wild -type pediatric GIST (no other tumors).

SDHB IHC in GISTɂCarney triad

Regular SDHB IHC in KIT-mutated GIST
Paraganglioma -Carney triad



SDH-deficient GIST--histology

Â All CD117 +/DOG1+ and most CD34+.

Â Prominent plexiform pattern (nodularity).

Â Frequent lymphovascular invasion .

Â Frequent regional node mets .



Feature Carney triad Carney-Stratakis syndrome

Age Children & youngadults Young adults & middle-aged

Gender >80% females No predilection

GIST histology Multinodular Multinodular

SDH IHC SDHB & SDHC loss SDHB loss+ affectedsubunit

Hereditary ? Not inherited , non-familial Autosomal dominant

Paraganglioma? Usuallypresent Uniformly present

Lung chondroma? Frequently present Absent

Genetic defect SDHC methylation Germlinemutation any SDH 
subunit

Carney triad versus Carney-Stratakis syndrome
(both show SDH-deficient GIST + paraganglioma)



Pattern of SDH IHC enables identification of mutated gene
Subunit SDHA 

mutated
SDHB 
mutated

SDHC 
mutated

SDHD 
mutated

SDHC methyl . 
(no mut )

SDHA Lost Intact Intact Intact Intact

SDHB Lost Lost Lost Lost Lost 

SDHC Intact Intact Lost Intact Lost 

SDHD Intact Intact intact Lost Intact

Diagnosis PGL-3 PGL-4 PGL-3 PGL-1 Carney triad

Carney-Stratakis syndrome


