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Abstract
The availability of CD117 (Ckit) 

immunohistochemical testing in most hospital 
laboratories has facilitated the diagnosis of GIST 
in cKit positive cases.  The aim of this study 
was to describe the histopathological variations 
of GIST in Saudi Arabia. The study involved 
analysis of paraffin blocks of 75 surgically 
excised GIST and GIST-like stromal tumors 
obtained from four major referral hospitals in 
Saudi Arabia (Riyadh Military Hospital, King 
Abdulaziz Medical City, King Faisal Specialist 
Hospital & Research Center and Aramco’s 
hospital) between 1998 and 2009. Patient sex 
and age were noted in addition to the following 
tumor variables: size, site, histological grade 
and type, immunohistochemical profile and 
genetic analysis of the cKit mutation.

 Introduction
Gastrointestinal stromal tumors (GIST) 

are now considered to be the most common 
mesenchymal tumor of the GI tract,(1,2)  they 
can involve any site but are commonly seen 
in the stomach and small intestine. The annual 
incidence of GIST has increased from 2.1 per 
million inhabitants in 1995 to 12.7 per million 
inhabitants of Saudi Arabia in 2003. This is 
related to increased understanding of GIST 
pathobiology and the routine availability of 
the diagnostic immunohistochemical antibody 
directed against the CD117 antigen. CD117-
positive tumors account for 90-95% of GIST 
tumors.  The remaining cKit-negative cases can 
be tested with other methods, such as PDGFRA, 
DOGI or PCKӨ.  The identification of GIST 
has become important since specific, targeted 
treatment with the tyrosine kinase inhibitor, 

The stomach was the commonest site 
for tumors and spindle cell type was the 
most frequently seen variant.  Further sub 
classification of the histopathological type was 
made in order to recognize the morphological 
pattern of the tumor.  The most common tumor 
grades seen were of low-risk and high-risk 
groups.  There was one case of familial GIST-
paraganglioma syndrome and the youngest 
subject was an 8-year-old girl with high-risk 
spindle cell gastric GIST. Genetic study in 34 
cases revealed exon 11 mutations in all of the 
cKit genes.
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imatinib has become available, with promising 
clinical results.(3,4,5,6)

 This study is considered to be the largest 
in Saudi Arabia since it is based on surgical 
specimens collected from four major referral 
hospitals.  Our aim as practicing general 
pathologists is to increase the awareness of 
disease incidence in our area and to describe 
the various morphological patterns in our area, 
as compared with previously reported cases. 
Genetic analysis of a selection of the cases was 
carried out at one of the centers (KFSH & RC), 
which has helped us to study the genetic mutation 
of the disease in our area.

Material and Methods

Cases: 
One hundred and twenty five (125) cases of 

mesenchymal tumors were selected from four 
different hospitals in Saudi Arabia: Riyadh 
Military Hospital, King Abdulaziz Medical City, 
King Faisal Special Hospital & Research Centre 
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and Aramco Hospital.  These cases included all 
GIST and GIST-like stromal tumors presenting 
between 1998 and early 2009. For accurate 
assessment of tumor size and histological grade, 
only surgically resected specimens were included 
in the study i.e. a total of seventy-five cases.

Clinical and pathological features:
 The following data were collected from each 

case: sex, age of the patient and maximum size 
of the excised tumor.  Routine HE examination 
of each case was reassessed analyzing the 
following criteria: morphological pattern, 
whether spindle cell or epithelioid, mitotic index, 
necrosis, hyalinosis, calcification and degree of 
vascularity. Histopathological grading using size 
and mitosis as described by Fletcher was used(7) 
Only CD117-positive cases were included in 
the this study, however, it does not allow us to 
recognize CD117-negative GIST.

immunohistochemistry:
All representative tissue blocks were 

collected from each centre and were subjected 
to an immunohistochemical panel including 
CD117, LCA, CK, desmin, SMactin, S-100, 
Ki67 and CD34.  All tissue sections for 
immunohistochemistry were dewaxed and 
rehydrated and then subjected to antigen retrieval 
using the Dako method.

genetics studies: 
The paraffin blocks of thirty-four cases were 

submitted for genetic analysis at KFSH & RC. 
The blocks were deparaffinized and treated with 
proteinase, homogenized and DNA extraction 
was carried out for each case.  PCR was used to 
amplify the area of interest in order to study the 
point of mutation, insertion or mutation of cKit 
gene.

Results
The results of this study are shown in Table 1.

Discussion
Gastrointestinal Stromal Tumors (GISTs) were 

described in the early literature as mesenchymal 
tumors involving the wall of the bowel, usually 
of undetermined clinical outcome. In 1941, 

Golden and Stout first described smooth muscle 
tumors of the GI and retroperitoneal tissue.  Later 
Appelman named the incorrectly termed smooth 
muscle tumor as leiomyoblastoma, leiomyoma 
or leiomyosarcoma.  However, with the use of 
immunohistochemistry and electron microscopy, 
the smooth muscle origin became doubtful. Some 
of the noted GI mesenchymal tumors showed 
peculiar neuroxonal characteristics and were 
called gastrointestinal autonomic nerve tumors 
(GANTs).(8,9) When immunohistochemical 
studies became available, it turned out that 
majority of them failed to react with either 
smooth muscle or neural differentiation.(10,11,12).

In 1998, a conceptual breakthrough in 
understanding GISTs changed the field forever. 
Hirota reported that GISTs contained activating 
mutations in the cKit proto-oncogene, associated 
with expression of Kit protein also known as 
CD117.(13) 

Studies have shown that the interstitial cell 
of Cajal (ICC) also expressed Kit. The cells 
normally present around the myenteric plexus 
within the GI wall.  They are described as ‘GI 
pacemaker’ cells since they regulate autonomous 
intestinal movement.(14, 15,16)

With the use of the diagnostic 
immunohistochemical antibody against CD117 
the incidence and awareness of the tumor has 
increased over the last few years.  Now it is 
considered the most common mesenchymal 
tumor of the GI tract.  

The use of targeted therapy with the kit tyrosine 
kinase inhibitor imatinib (Glivec, Novartis) has 
led to more accurate examination of the cKit 
gene.  The most common mutations are in exon 
11 & 9 and less common in exon 13 & 17. Exon 
11 mutation is usually seen in gastric GIST and 
is associated with good clinical response to 
imatinib.  Some investigators have identified a 
subset of GIST with deletion /insertion mutations 
affecting codons 557/558 on exon 11 of the ckit 
gene.  This represents a distinct subset of GIST 
with more malignant potential.(18)  On the other 
hand, exon 9 mutation is frequently seen in the 
small intestine and is less responsive to targeted 
therapy and sometimes requires larger dose of the 
drug to control the disease. cKit negative cases, 
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Table 1: 125 cases of mesenchymal tumors selected from four hospitals in Saudi Arabia between 1998 to early 
2009
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which account for less than 10% of GISTs, can be 
identified by using PDGFR, which mainly shows 
exon 12, exon 14 or exon 18.  Thus the routine 
use of CD117/PDGFRA immunophenotyping 
is a useful diagnostic tool (especially in CD117 
negative cases) as it accurately predicts the 
presence of PDGFRA mutation in most cases.
(19,20,21)  Less likely Ckit negative cases can be 
tested with DOGI or PCKӨ protein kinase. The 
use of DOG1 in combination with kit in the 
immunohistochemical panel is considered to be 
helpful in the diagnosis of kit negative cases.(22) 

It has been noted by Cheng-Han Lee in a review 
paper that the staining pattern of DOG1 in GIST 
varies according to the histopathological type. 
The epithelioid type shows membranous staining, 
while the spindle cell type is mostly cytoplasmic 
and often accompanied with membranous 
staining. The DOG1 antibody can stain the ICC 
cells, but not the mast cells, therefore they should 
not be used as an internal control when using this 
antibody.

Clinicopathological Features
The most common clinical and endoscopic 

Table 1 (cont’d): 125 cases of mesenchymal tumors selected from four hospitals in Saudi Arabia between 1998 to 
early 2009.
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presentation of GIST is a submucosal GI mass, 
which may or may not ulcerate.  The size varies 
from 1 cm to 10 cm or more. The most common 
site is the stomach, which accounts for up to 70% 
of the clinically reported cases. It is less common 
in the small intestine and other parts of the GI, 
mesentery and retroperitoneum.

GISTs can exhibit either spindle cell, 
epithelioid or mixed pattern.  Spindle cell variant 
is the most common presentation of GIST, 
especially if arising in the stomach.  The range 
of changes seen in the spindle cell variant is 
of special interest.  It has been shown in many 
studies that nuclear palisading is frequently 
seen with microcysts and hyalinosis importing 
a schwannoma like appearance.(23) Sometimes 
a delicate vasculature that is often associated 
with hemorrhage is seen between the spindle 
cells resembling vascular tumors. The neoplastic 
spindle cells may show perinuclear vacuolization 
as seen commonly in gastric GIST.(24, 25)  

Gastric epithelioid GISTs show well 
defined cell borders with variably eosinophilic 
to clear cytoplasm.(7,25) Sometimes, they 
show plasmocytoid patterns and may show 
paragangliomatous features.(7, 26, 27) Skeinoid 
fibers have been described in GIST of the small 
intestine with epitheliod pattern.  These are 
extracellular eosinophilic structures composed 
of collagen and stained positive with PAS.  The 
latter feature as reported by others is associated 
with favourable prognosis.(26 ,27, 28)

The diagnosis of GIST is usually established by 
positive reaction to both CD117 and commonly 
CD34.  Negative results with S-100, desmin, 
LCA and CK should be reported to exclude other 
differential diagnoses.

Cases of CD117-negative GIST typically 
express CD34 diffusely with negative results 
for other markers.(7)  Some types of GIST may 
express SMactin focally. Recently, reported 
cases of cKit negative GIST are positive with 
PKC theta and DOGI with high sensitivity and 
specificity.(29 ,30, 31)

Rossi (32) has shown PDGFRA expression in 
Kit negative GIST, however, 27% of desmoid 
tumors were also positive for PDGFRA.

It is difficult to predict the clinical course of 
GIST, even when small (<2 cm), these tumors 
usually have unpredictable malignant potential 
and need close follow-up.  The most widely 
used and acceptable way of predicting the 
prognosis is by using two parameters: size and 
mitotic rate.  This is done by using the Fletcher 
method of risk assessment grading of the disease 
into: very low, low, intermediate and high-
risk groups.(7) In general terms, in the stomach, 
tumors <5 cm with low mitotic index behave 
innocently.  In the small intestine, tumors >5 
cm typically behave aggressively, regardless of 
mitotic index.(38, 42)  On the other hand, GISTs 
occurring anywhere that measures >10 cm tend 
to behave in a malignant fashion.  Morphological 
features reported by some of the authors may 
have favourable prognosis such as sclerosing 
or palisaded-vacuolated appearance, abundance 
of skenoid fibers, low cellularity and organoid 
pattern.  Mucosal invasion, necrosis, epithelioid 
morphology, hypercellularity and perforation are 
usually associated with poor prognosis. (32, 23, 27) 

Genetic studies of the tumor have a major 
role in predicting the prognosis and response to 
targeted therapy.  Exon 11 mutant GISTs tend to 
be gastric and respond better to treatment, Exon 
9 mutants which are almost always in the small 
intestine are less responsive to treatment with 
only 48% demonstrating partial response.  To 
overcome this, doubling the dose has improved 
the outcome.(24) Kit mutation affecting codon 
557/558 usually has malignant potential. 
PDGFRA mutant GISTs, which are usually 
CKit negative, comprise about 5-7% of GISTs.  
Typically they appear to be confined to the 
stomach, show epithelioid or mixed morphology 
and stained dot-like pattern with PDGFRA 
immunostains. (21, 34, 35)

GISTs with PDGFRA mutation show variable 
response to treatment, while those with D842V 
mutation usually respond poorly to treatment 
with imatinib.  Some of the studies used many 
prognostic markers in immunohistochemical 
studies of the tumor. The most widely used is 
Ki67; in which low index correlates with better 
prognosis than those with a higher index.(36,37) 

Another study has shown that Ki67 had no 
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prognostic value.(38) 

P53 over expression has often been 
associated with poor prognosis.(39, 40)  Other 
markers such as P16-tumor suppressor gene 
and Bcl2 (antiapoptotic protein) have shown no 
prognostic significance.(40, 41, 42)  Some authors 
used CD44 (family of cell adhesion) and have 
shown absence of CD44 expression has adverse 
prognostic factor.(43)

In the end, a small group of GIST tumors 
are both CKit and PDGFRA negative.  This 
type is usually seen in children and may or 
may not be associated with the Carney triad 
(Gastric epithelioid GIST, paraganglionoma 
and pulmonary chondroma).(44)  Some are called 
familial GIST-paraganglionoma syndrome in 
the absence of pulmonary chondromas.  Other 
pediatric-related GISTs are associated with 
neurofibromatosis type I (NFI). (45, 46, 47, 48)
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