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ABSTRACT

 )GIST( الأهداف:  تحديد نمط أورام الجهاز الهضمي النسيجية
في مرضى مركزين من المراكز الطبية الكبيرة في المنطقة الغربية من 

المملكة العربية السعودية.

الطريقة:  استخدمت دراسة استعادية للحالات التي تم تشخيصها 
كأورام الجهاز الهضمي النسيجية GIST في مختبرات التشريح 
الفترة  خلال  العزيز  عبد  الملك  جامعة  مستشفى  في  النسيجية 
فيصل  الملك  و مستشفى  2009م  أكتوبر  إلى  2000م  يناير  من 
إلى  2002م  يناير  من  الفترة  خلال  الأبحاث  ومركز  التخصصي 
في  تشخيصها  تم  التي  الحالات  إلى  بالإضافة  2008م.  ديسمبر 
المغزلية الحميدة والخبيثة، وأورام  الهضمي كأورام الخلايا  الجهاز 
في  والخبيثة  الحميدة  الملساء  العضلات  أورام  و  شوان،  خلايا 
المناعية  الصبغة  إدخال  قبل  العزيز  عبد  الملك  جامعة  مستشفى 
المختبر لتشخيص أورام الجهاز الهضمي النسيجية  CD117 في 
الحالات  أدرجت  ديسمبر 1999م.  إلى  1995م  يناير  الفترة  من 
الإيجابية فقط في الدراسة. تم تحليل عمر وجنس المرضى المصابين 
بهذه الأورام، و كذلك موقع حدوث الورم في الجهاز الهضمي، و 

قطر الورم الأكبر، و عدد الخلايا المنقسمة.

37 حالة من أورام الجهاز الهضمي النسيجية  النتائج:  وجدت 
19 حالة  وكانت  عام.   55.6 هو  للحالات  العمر  متوسط  حيث 
 ،)18.9%( الدقيقة  الأمعاء  7 حالة في  و   ،)51.4%( المعدة  في 
المغلفة  المساريق  في  حالة   4 و   ،)5.4%( القولون  في  حالة   2 و 
للأمعاء )%10.8(، و 5 حالة في البطن )%13.5(. تقع 15 حالة 
)%40.5( في المجموعة المرتفعة المخاطر، و 13 حالة )35.2%( 
في مجموعة المخاطر المتوسطة، و 3 حالة )%8.1( في المجموعة 
المنخفضة المخاطر، و حالة واحدة  )%2.7( في المجموعة المنخفضة 

المخاطر جدا للسلوك العدواني.

منتشرة   GIST النسيجية  الهضمي  الجهاز  أورام  أن  خاتمة:  
حدثت  عموما.  يعتقد  مما  السعودية  العربية  المملكة  في  بكثرة 
غالبية الحالات في الذكور البالغين في العمر أكثر من 40 عام. و 
تعد المعدة المكان الأكثر شيوعا للحدوث. تقع الغالبية العظمى 
للسلوك  المخاطر  المرتفعة  المجموعة  في  المشخصة  الأورام  من 

العدواني.

Objectives: To determine the pattern of 
gastrointestinal stromal tumors )GIST( in the 
population of 2 large tertiary centers in the western 
province of the Kingdom of Saudi Arabia )KSA(. 

Methods: This retrospective study used cases 
diagnosed as GIST at the histopathology laboratories 
of King Abdul-Aziz University Hospital between 
January 2000 and October 2009, and King Faisal 
Specialist Hospital and Research Center, Jeddah, 
KSA, between January 2002 and December 2008. 
Additionally, cases diagnosed as gastrointestinal spindle 
cell tumors, sarcomas, schwannomas, leiomyomas, 
and leiomyosarcomas at King Abdul-Aziz University 
Hospital between January 1995 and December 1999 
prior to the introduction of CD117 immunostain 
testing in the lab were tested for it. Positive cases were 
included in the study. Age and gender of the patients, 
as well as tumor location, maximum diameter, and 
mitotic count were analyzed.

Results: Thirty-seven cases were found in which the 
mean age was 55.6 years. Nineteen tumors were 
located in the stomach )51.4%(, 7 in the small 
bowel )18.9%(, 2 in the colorectum )5.4%(, 4 in the 
mesentery )10.8%(, and 5 in the abdomen )13.5%(. 
Fifteen cases )40.5%( were high risk, 13 )35.2%( were 
intermediate risk, 3 )8.1%( were low risk, and one 
case )2.7%( was very low risk for aggressive behavior.

Conclusion: The GISTs are more prevalent in Saudi 
Arabia than is generally thought. Most cases occurred 
in male adults over 40 years of age. The stomach is the 
most frequent location of occurrence. Most tumors 
are of the high-risk group.
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Gastrointestinal stromal tumors )GISTs( are the 
most common mesenchymal neoplasms of the 

human gastrointestinal )GI( tract. They account 
for approximately 0.1-3% of all GI tumors with an 
approximate annual incidence of 0.68-1.45 cases 
per 100,000.1-5 Prior to the year 2000, these tumors 
were diagnosed as leiomyomas, leiomyosarcomas, 
leiomyoblastomas, or schwannomas, based 
predominantly on their histological features. Currently, 
GISTs are distinguished immunohistochemically 
from these morphologically similar neoplasms of 
the gastrointestinal tract. It has been shown that 
positive immunohistochemical staining for CD117 
enables the identification of GISTs.6 The GISTs occur 
predominantly in people over the age of 40, with a small 
male predominance. However, GIST cases have also 
been reported in children.1-5,7-9 The stomach is the most 
common location of involvement, followed by the small 
intestine.1-5 There are rare reported cases in the gallbladder, 
pancreas, liver, and urinary bladder. These tumors arising 
outside the GI tract are known as extra-gastrointestinal 
stromal tumors )EGISTs(.10-13 The biological behavior 
of GISTs is complex and unpredictable. Tumor size 
and mitotic counts are considered to be the most 
important parameters for predicting the clinical course 
and chance of recurrence.14,15 A consensus conference 
held at the U.S. National Institutes of Health )NIH( 
in 2001 provided a practical scheme for the assessment 
of risk of this disease. Their risk categorization is based 
on the evaluation of the size )largest dimension in cm( 
and mitotic rate )number of mitotic figures per 50 high 
power fields( of the tumors.16 More recently, a large 
number of clinicopathologic studies from the Armed 
Forces Institute of Pathology have added the dimension 
of assessing these tumors in a site-specific manner. Their 
criteria still rely on the assessment of tumor size and 
mitotic activity, but they differ between the different 
locations of the tumor.17,18 The pattern of GISTs in 
Saudi Arabia has not been well studied and only 4 cases 
of gastric GISTs were mentioned in the 2005 cancer 
incidence report issued by the Saudi Cancer Registry 
of the Ministry of Health.19 Three of these affected 
individuals were males while the fourth was a female. The 
GISTs in other locations were not mentioned specifically 
in the report, and these are most probably included 
in the “other” category of tumors in the colorectum. 
According to our experience, we suspect this figure to 
be low, which could be due to under-reporting of the 
newly diagnosed cases to the Ministry. We conducted 
this retrospective study to provide us with an idea of 
the features of GIST in the population of the Western 
Province of Saudi Arabia, and to compare our area with 
the rest of the world.

Methods. The cases of this retrospective study were 
drawn from the Pathology Laboratories’ archives of 
King Abdul-Aziz University Hospital )KAUH(, and 
King Faisal Specialist Hospital and Research Center 
)KFSHRC(, Jeddah, Saudi Arabia, which are considered 
2 of the largest tertiary centers in the Western Province 
of the country. As the first case diagnosed as GIST 
in KAUH Pathology Laboratory was performed in 
2000, the digital archives of KAUH were searched 
for cases diagnosed as GI sarcomas, leiomyomas, 
leiomyosarcomas, leiomyoblastomas, smooth muscle 
tumors or spindle cell tumors prior to that date 
)January 1995 to December 1999(. The archives were 
also searched for cases diagnosed as GIST from January 
2000 to October 2009. The cases from KFSHRC 
comprise those diagnosed as GIST from January 2002 
to December 2008. The CD117 “c-kit” immunostain 
)Dako, Glostrup, Denmark, c-kit Rabbit, antihuman 
polyclonal antibody, 1:50( was performed on the 
cases diagnosed in KAUH as GI sarcoma, leiomyoma, 
leiomyosarcoma, leiomyoblastoma, smooth muscle 
tumor, or spindle cell tumor. They were included in 
the study as GISTs only when CD117 immunostain 
positivity was obtained. For the cases originally 
diagnosed as GIST in both centers, the reports and 
slides were checked for the presence of positive CD117 
immunostain. The reports of all the positive cases 
were reviewed for the age and gender of the patients 
as well as for the location and the maximum diameter 
)in centimeters( of the tumor and their mitotic count. 
The slides of the cases in which the mitotic count 
was not mentioned in the report were re-examined 
microscopically and mitosis was counted in 50 high 
power fields. The cases were subclassified according to 
the 2001 NIH Workshop criteria for risk assessment 
into 4 risk categories )very low, low, intermediate, and 
high risk for aggressive behavior(.7 Simple descriptive 
statistics were used to analyze the data. Ethical approval 
for this study was obtained from the Bioethical and 
Research Committee of the Faculty of Medicine of 
KAUH.

Results. A total of 37 GIST cases were found, 18 
cases from KFSHRC, and 19 cases from KAUH. Among 
the KAUH cases, 14 cases were diagnosed as GIST 
)after 2000(, while the other 5 cases were originally 
diagnosed as smooth muscle tumor of uncertain 
malignant potential )one case(, leiomyoma )2 cases(, 
and leiomyosarcoma )2 cases(. Of the 37 cases, 12 cases 
occurred in females and 25 occurred in males with a 
ratio of 1:2.1. Age ranged between 31-78 years )mean 
55.6 years(. No cases diagnosed in children were found. 
Table 1 summarizes GIST features, including location, 
size, and risk category. The risk for 5 cases )13.5%( 
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could not be evaluated because we only reviewed 
biopsies from these patients and no resection specimens 
for these cases could be found in both institutes. We 
found no correlation between the ages of the patient 
and the aggressive behavior potential of the tumors as 
the mean age of the patients in the high-risk group was 
54.7, 57.9 in the intermediate risk group, 47 in the low 
risk group, and 51 in the very low risk group.

Discussion. Although GISTs are the most common 
GI mesenchymal neoplasms, detailed studies from 
Saudi Arabia were not found on literature review. The 
importance of studying this tumor lies in its unique line 
of targeted therapy, which depends on its pathogenesis. 
Currently, GISTs are defined as pleomorphic 
mesenchymal tumors of the GI tract that express the 
KIT protein )CD117- protooncogene that encodes 
the transmembrane tyrosine kinase receptor CD117( 
and often also CD34 on immunohistochemistry.16 It 
is known that many GIST tumors have an activating 
mutation in either KIT or PDGFRα )Platelet-Derived 
Growth Factor Receptor Alpha( tyrosine kinase 
receptor.20 This has led to the introduction of Imatinib 
mesylate, a tyrosine kinase inhibitor for KIT, for 
treatment of affected patients. 

The mean age of patients in our study and the male 
predominance were similar to the figures published in 
the literature. Most of our cases occurred also in the 
stomach, and we found no extra-gastrointestinal cases. 
Most of the cases are high-risk for aggressive behavior 
according to the applied 2001 NIH Workshop criteria 
for risk assessment.

The GISTs vary greatly in size from a few 
millimeters to >30 cm, with a median size between 
5-8 cm. Macroscopically, they arise from the gut wall 
)intramural( and may protrude from the serosal surface 
or intraluminally. Large tumors may ulcerate the 
overlying mucosa )in 20-30% of cases(. Other tumors 
that protrude extensively from the serosal surface may 
extend directly into the pancreas or liver, obscuring its 
gastrointestinal origin. Their cut surface is typically tan 
and variably fibrous to fleshy. They are generally well 
circumscribed, usually with a pseudo-capsule. Large 
tumors may undergo significant necrosis and cystic 
degeneration at their centers, with only a residual rim 
of viable tissue at the periphery. Complex cystic masses 
and multinodular peritoneal seeding are characteristics 
of malignant GISTs.21 The GISTs have many different 
histological features that may differ with location )Figure 
1(. Gastric GISTs are composed of spindle cells in 50% 
of cases, epithelioid cells in 30%, and are mixed in 
20%. The mixed pattern may show sharp demarcation 
between spindled and epithelioid areas.16,17,22 Most small 
intestinal GISTs are composed of spindle cells.16 Colonic 

Table 1 - Features of gastrointestinal stromal tumors in the studied 
population )N=37(.

Feature Number of 
patients

Gender
  Males
  Female

25
12

Age )years( 31-78
Location, n (%)
  Stomach
  Small bowel
  Colorectum 
  Mesentery
  Abdomen

19 )51.4(
  7 )18.9(
  2   )5.4(
  4 )10.8(
  5 )13.5(

Size )cm( 1.2-30
Risk category, n (%)
  Very low
  Low
  Intermediate
  High

  1   )2.7(
  3   )8.1(
13 )35.2(
15 )40.5(

Figure 1 - Gastrointestinal stromal tumors are composed 
of either a)  spindle cells arranged in fascicles 
)Hematoxylin & Eosin [H & E] stain, 40x(, 
b) epithelioid cells )H & E stain, 40x(, or a 
combination of both.

Figure 2 - The CD117 )c-kit( immunostain is a sensitive maker for 
gastrointestinal stromal tumors )20x(.

a

b
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and anorectal GISTs are found to be morphologically 
similar to small intestinal GISTs, while esophageal 
tumors and EGISTS resemble gastric ones.23

The CD117 )c-kit( is the most sensitive marker of 
GISTs from all sites, as it is expressed in more than 
95% of cases.24 The pattern of staining is usually strong, 
diffuse, and pancytoplasmic, in 90% of tumor cells 
)Figure 2(. Immunoreactivity may be patchy sometimes; 
therefore, false-negative staining can be seen in small 
biopsy specimens. Up to 5% of cases are CD117 
negative. Many of these CD117-negative tumors have 
PDGFRA mutations.25 In addition to CD117, around 
70% of GISTs diffusely express CD34. Approximately 
30% of GISTs express muscle markers, including 
smooth muscle actin, calponin, and h-caldesmon. 
However, desmin is only very rarely expressed. Focal 
nuclear and cytoplasmic positivity for S100 protein 
occurs in 5-10%.16 The Wilm’s tumor gene protein 
)WT(-1 and calretinin appear to be sensitive for GISTs, 
with the added advantage of being positive in many 
KIT-negative examples.26 Other immunostains that 
have been studied in CD117-negative GISTs include 
Nestin, PDGFRA, protein kinase theta and DOG1, 
but none of these are used routinely in workup of GIST 
cases.27-29

Because of their highly variable clinical behavior, all 
GISTs should be considered to be of at least low malignant 
potential even when they appear histologically benign. 
Many potential prognostic indicators have been studied 
for these tumors, including site, size, histomorphology, 
immunohistochemistry, and molecular genetics.14,15 The 
NIH held a GIST workshop in April of 2001, with the 
goal of developing a consensus approach to diagnosis 
and prognostication on the basis of morphologic 
features.16 They classified these tumors as having very 
low risk, low risk, intermediate risk, or high risk for 
aggressive behavior, based on the tumor size )single 
largest dimension in cm( and mitotic count )number 
of mitotic figures per 50 HPF(. This approach turned 
out to be reasonably reproducible because it relies on 
2 relatively simple objective parameters. However, it 
did not account for the differences among GISTs in 
different locations. Therefore, recently, the Armed 
Forces Institute of Pathology developed criteria that 
still rely on the assessment of tumor size and mitotic 
activity, but these differ between the different locations 
of the tumor.17,18 

The treatment of choice for primary GISTs remains 
complete surgical resection with negative margins. As 
chemotherapy and radiotherapy are useless in their 
treatment, targeted therapy with Imatinib mesylate 
is used. It is a non-selective tyrosine kinase inhibitor 
that has been approved by the U.S. Food and Drug 

Administration for the treatment of unresectable and 
metastatic GISTs.30 Recent studies suggest that even 
tumors with PDGFRA exon 12 and exon 18 mutations 
and no KIT mutation are also sensitive to Imatinib.31 

Newer drugs such as SU11248 )Sunitinib malate( are 
developed and used as second-line therapy after Imatinib 
failure or in case of Imatinib intolerance.32-34 

As our study is limited only to 2 institutions, it does 
not reflect the real pattern of GIST in the whole country, 
and more studies from other areas of the Kingdom are 
required.

The pattern of GISTs in Saudi Arabia shows 
epidemiological results similar to the universal data. 
More effective reporting of cases to the Cancer Registry 
of the Ministry of Health should be encouraged by all 
hospitals in the Kingdom in order for their incidence 
report to be more reflective of the incidence and 
prevalence of the disease. Other studies, preferably 
prospective, are required to show us the effectiveness of 
treatment and prognosis of GISTs in our population. 
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