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GISTs recent but long history

i Defined as the most frequent mesenchymal
tumor of the gastrointestinal tract (GIT)

i They have a long history in a short time

i 1962 first tumor describedi St out - AP-:
smoot h muscl e ‘tumor -of
i 1983 firstly I Mazur MT & Clark
HB: nGastric stromal
histtogenesiso (Am. J.
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GISTS history

1988 First IHC T Mi- e t .t i ncen. M.
study |of
Pathol.)
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ofo Soft Tissue, tumorso (Spring
19967 Ment ztel,  T,r Katenkamp:. D. 501G
and:bi-directihonal: dimmunohiistoc
19967 Su s t-er S, Flet,chern | CDM:
sijgnet- ri'ng cell. . featureso

1998 Kindblom LG et

tumor (GIPACT): gastrointestinal stromal tumors show phenotypic
he- - interstitial ~cells of Caj

19991 Silicrn, c ar K, Hui ztnge- D -ztas al
pr-ecou Fiis-or.s o fligastireoint esit:i nal
Pathal.)

GISTs history

1999 identificarea GANT ca subtipuri de GIST la MET I Damiani S.,
Pa s guicn el lilike Gastrointestimadl pe€emaker cell tumors
wi: th:-oncocytic . featureso (Virchow

i 2000 identification in GIST 1
Robinson- TL, Hu izl n
may originate from a subset of CD34-
posit tiive 1 nterstiti
Pathol.)
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GIST history

2001i Chhamb onni-er e- ML: et miardtubule ass&ciatpd € S S i
proteintaub y:--gas t r-oi-nt esdtinal:--stromal tum

2001 identification of nestin in Cajal cellland GIST i Tsujimura et al., Am. J.
Pathol.

2002 identification of

INGISTT Hei.nri ¢ch MC: . et a
genetic aspects of gastrointestinal stromal
tumors: kit activation and cytogenetic
al-tierationso ( Hum. P

The Cajal cells dilemma

i Present debate regarding interstitial Cajal

cells (ICC) and Cajal-like cells (ICLC) ¥
morphology, Immunophenotype, location
and functions;

i Incertitude surrounding the origin of GIST

cellsY express: bot-ki CD¥
possible origin: ICC, ICLC, fibroblasts,
myofibroblasts or even stem cells or
telocytes
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i Initial gastrointestinal location, extended to
many others

i Gut pacemaker cells
i Form intramural networks

i Develop from intrinsic gut mesenchyme?
Or from bone marrow CD 34 positive stem
cells ?

i IHC: CD34, CD117, Nestin, Tau, S-100
protein, Leu 7, DOG1,PDGFRA, PGP9.5.

|CC location

i ICC described initially by Cajal as
Interstitial neurons in the gut and
thereafter identified all over the
gastrointestinal tract

i The ICC network is distributed within the
submucosal, intramuscular and
iIntermuscular (myenteric) layer and deep
muscular plexus

it Only ICC or also ICLC? (Pieri et al 2008).
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Types of ICC with different locations
in the gastrointestinal wall

ICC-SMP (colon) &
ICC-SM (stomach)

ICC-DMP (small intestine)

ICC-CM
(ICC-IM)

ICC-MP
(IcC-MY)

ICC-LM
(ICC-IM)

Komuro T, J Physiol 576.3 (2006) pp. 653-8
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Small intestine
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Small intestine
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GIST

i The most frequent mesenchymal tumour
of the gastrointestinal tract

i Thought to arise from the interstitial cells
of Cajal (ICC) and, more recently, from the
interstitial Cajal-like cells (ICLC)

i IHC: CD117, CD 34,PDGFRA, DOG1,
PKCp , D2-40, Nestin, Tau

Histogenetic considerations

i GISTs do not originate exclusively from ICC,
since these tumors can occur in sites where ICC
do not exist (omentum, peritoneum,
retroperitoneum).

i ICLC and other candidates, including a
multipotent progenitor, can also constitute the
origin of these tumors.

i CD34 positivity, considered an expression of
immaturity for ICC, has not the same
significance in GISTs: >70% are CD34+, but
only 25-30% have a biologically malignant
behavior.
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Clinical features

i most of the patients are elderly persons of
both genders,

i sometimes GISTs can arise in children,
having particular features and evolution.

i these tumors can be single or multiple
sporadic, the last type being sometimes
misinterpreted as recurrent or metastatic
disease.

Location

i They may arise throughout the gut, but the
commonest sites are the stomach (60-
70%), the small bowel (20-30%), the
colorectum (5%), the esophagus (up to
5%).

i GISTs developed in the retroperitoneum,
the omentum and the mesentery are
considered extraGISTSs.
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Grossly

i usually polypoid masses situated in the external
coat of the bowel, with or without infiltration and
ulceration of the mucosa.

i tumor size is variable, from several millimetres to
10-15 cm.

i well delimitated, but not encapsulated, with a
white-greyish parenchyma, sometimes with
necroses and hemorrhages. The superjacent
mucosa can be intact or, in ~30% of cases,
ulcerated.

Macroscopy - GIST
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Special types of GISTs

It is rare and characteristically associated with germline dominant mutation
of the KIT or PDGFRA gene with high penetrance .

In this context,GIST is usually multifecal and variably associated with
hyperplasia of the interstitial cells of Cajal and abnormalities of mast cells
suchias urticaria pigmentosa or systemic mast cell disease, together with
pigmentary. abnormalities,including perioral, neck, axillary and perineal
freckling and pigmentation at the gastro-esophageal junction.

Syndromic GISTs

Assaociation of GIST in the context of neurofibromatosis type | (NE-1), the
commonest cancer-predisposition syndreme, which carries up to 25% risk
for developing GIST. Multifocal.

GISTs arising in children, adelescents, or young adults have a much lower,
frequency of: mutations in KIT or PDGFRA (less than 10% of cases). In the
classic pediatric setting, GIST shows evidence of KIT or PDGFRA
mutations in only 119% cases; 5% occur in exon 11 of KIT, 9% in exon 9 and
3% in PDGERA.

GANT | muscle differentiation - SMA +)
@ neural differentiation i S-100 (+)
Cajal Cells N double differentiation 7T SMA & S -100 (+)
(CD117, CD34) ; "

/ Retroperitoneal

Mediastinum

parenchymatous organs
(pancreas, prostate)

:;Ltsr(s;t;tlllil Cajal - e \ cavitar organ (uterus,
gall bladder, bladder)

(CD117, CD34)
germinal Cells
melanocyte [ Metanoma_|

mastocyte
stem Cells L2 —» Hepatocarcinom

— > Colangiocarcinom

| P (D)
MPNST  Glomus Tumor E T CLI

— Leukemia
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Histopathology.

it Compact tumor proliferation with a delicate
fibrovascular stroma +/- lax areas.

i cell type: spindle-cell, epithelioid or mixed.
i The cell type also has a prognostic
significance, the epithelioid and mixed cell

type GISTs being associated with a poorer
prognostic.

Risk stratification according to the number of
mitoses, localization and tumor size

Risk stratification for aggressive behavior in GISTs
Fletcher et al., Hum Pathol 2002

Max size Mitotic Index

Very low risk <2 cm <5/50 HPF
Low risk 2to5cm <5/50 HPF

Intermediate risk <5 cm 6-10/50 HPF
>51t0 10 cm < HPF
High risk 5 cm ~5/50 HPF
>10 cm Any
Any >10/50 HPF

12
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Risk stratification (Demitri 2007)

Table 1 Risk Stratification of Primary GIST by Mitotic Index, Size, and Site*
Risk for Progressive Disease* (%)

Mitotic Index Size Gastric Duodenum Jejunum/lieum Rectum
=5 per 50 hpf <2 None (0%) None (0%) None (0%) None (0%)
[<Spersompt 255 Verylw(19%)  Low(43%) Low (8.3%) Low(85%) |

<SperSOhpf  >5<10am Low 3.6%) Moderate (24%)  (Insuff data) (Insuff data)
>5 per 50 hpf >10m Moderate (10%)  High(52%) High (34%) High (57%)
>SperSOhpt  <2am Nonet Hight {Insuf data) High (54%)
>5 per 50 hpf >2<5am Moderate (16%)  High (73%) High (50%) High (52%)

Cell morphology

i Spindle cells in GISTs: heterogeneous

very large, with two or more polar branching
processes,

flat with radial thin processes and variably stained
cytoplasm.

the nuclei are either rod-like with rounded extremities,
or fusiform.

Nuclear chromatin can be granular, fine or coarse,
with inconspicuous nucleoli.

characteristic paranuclear cytoplasmic vacuolae.
Mitoses are usually typical and scarce.

Rarely, metaplastic chondroeid or distrephic
calcifications can occur.
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Cell morphology

Epithelioid type (5-10% of cases)
proliferate as islets or sheaths of large rounded

cells with pale eosinophilic cytoplasm,
sometimes foamy or plasmacytoid,

rounded vesiculous nuclei and visible nucleoli.

i the tumor stroma can be finely fibrovascular or
more abundant, myxoid or edematous.

i A significant number of mitoses can be
considered as prognostic factor.

Epithelioid type GIST
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Epithelioid pattern, clear cells

Stroma hyalinization
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