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Background: Gastrointestinal stromal tumors (GISTs) are the most common 
mesenchymal tumors of the digestive tract. The majority of GISTs are located 
in the stomach. Only 3-5% of GISTs are located in the duodenum associated 

with an increased risk of gastrointestinal bleeding as primary manifestation. Aim: 
The aim of our study was to present frequencies of GIST in patients who underwent 
endoscopic procedures at Gastroenterohepatology Department due to different 
reasons. We also investigated the most frequent localization of GIST tumors and 
pathohistologicall pattern of tissue samples. Patients and methods: Twenty two 
patients examined at gastroenterology department were analyzed in the period from 
2005 until 2012. All of the patients were endoscopically examined ( gastroscopy, colo-
noscopy, endoscopic ultrasound). A few patients were referred from surgery where 
GIST was diagnosed during surgical procedure. Macroscopically noticed changes 
were pathohistologically analyzed by immunohistochemical staining ( Alpha-smooth 
muscle actin (SMA), CD34, CD117, Ki-67 antigen, cytokeratin i desmin). Results: 
No significant difference in gender distribution of patients with GIST-s was found. 
We also analyzed the appearance of GIST with respect to mean patient age and no 
statistically significant difference was found either. However, investigation of tumor 
localization related to gender of patients we found a difference in gender distribution 
of tumor localization. In female GIST-s are more often located in the stomach than 
in men, with a significance level of 0.05. Immunohistochemical analysis of biopsy 
samples showed that CD 117 is statistically significant more frequent in men than 
in woman. Conclusion: Taking in account the small sample size in our investigation 
over a period of seven years, we are not able to give a definitive conclusion about 
GIST. Further studies and observations are necessary to give a definite conclusion. 
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1. INTRODUCTION
Gastrointestinal stromal tumors 

(GIST) are the most common mes-
enchymal tumors of the gastrointes-
tinal tract. 70% of all intraabdominal 
sarcomas that are resistant on chemo 
and radiotherapy belong to GIST. They 
are caused by a KIT gene mutation in 
75-80% of cases or PDGFRA in 10% of 

cases. Spontaneous activation of signal 
transduction leads to a high cell divi-
sion rate and tumor growth. Etiologi-
cal factors are still unknown. Patients 
with neurofibromatosis 1 have a high 
risk for GIST.

1.1. Epidemiology
The incidence per year of these tu-

mors ranges between 1.1 – 2 per 100000 

people. GIST-s are rarely malignant and 
their malignant progression arises in 
22.2 cases per 1000000 people in high 
risk GIST. They occur sporadically in 
patients in the age between 50 – 70. 
They show a slight male predominance 
by comparison with female in the range 
of 1.1 : 1.

1.2. Tumor location and clinical 
presentation

the majority of GIST-s, about 50 – 
60 %, are located in the stomach, in the 
small bowel 15-30%, large bowel 10% 
and mesentery in 5 to 10%. Occasion-
ally they are found in other portions of 
the GI tract, in the hepatobiliary tract 
in about 1 to 3%.

Clinical presentation is associated 
to tumor size and localization and it is 
related to compression of the tumor on 
surrounding tissue as well as obstruc-
tion caused by tumor size. Ulcerations 
as complications are uncommon. Tu-
mor size varies from few millimeters 
to 30cm and more. Small tumors com-
monly present as intramural while 
large tumors often show an exophytic 
growth. Most common complications 
are GI bleeding and they are discov-
ered during therapeutic endoscopy (1).

A large number of benign tumors 
do not show any symptoms and are 
detected incidentally during surgery. 
Most common symptoms of benign 
tumors, besides GI bleeding, are nau-
sea, vomitus, weight loss and presence 
of tumor masses in the abdomen. Ad-
versely, malignant tumors are rarely as-
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ymptomatic, and symptoms caused by 
the tumor lead the patient usually to 
endoscopy and biopsy.

Occasionally ,if mucosal tumor in-
fi ltration is present, histological diag-
nosis of GIST-s is determined. As so 
far known, tumors with mucosal infi l-
tration always have a malignant poten-
tial. In contrast to other sarcomas, sys-
temic symptoms like fever, night sweat 
and weight loss are common in malig-
nant GIST-s. One third of GIST-s are at 
the time of discovery malignant and in 
just 10 % of patients is the fi rst manifes-
tation accompanied by metastasis, par-
ticularly to the liver and rarely to peri-
toneal dissemination. Lymph node and 
extraabdominal metastasis to lung and 
bone are not common.

1.3. Diagnostic procedures
Th e diagnostic evaluation of GIST-s 

is based on radiographic imaging tech-
niques, computerized tomography and 
endoscopic ultrasound. Some stromal 
tumors might be diagnosed by cyto-
logical analysis of fi ne needle aspira-
tion samples, although the diagnostic 
distinction between benign and ma-
lignant tumors can not be made by this 
method (2).

1.4. eatures of tumor growth
GIST-s may appear in all bowel lay-

ers, but most commonly they arise from 
the lamina propria, submucosa or lam-
ina muscularis. Some of them show ex-
tramural growth and very large tumors 
may infi ltrate surrounding organs. Ma-
jority of GIST-s show circle type of 
growth and others have a multinodu-
lar appearance. Th e overlying mucosa 
might be intact or ulcerated, like other 
tumors of the GI tract.

2. AIM
Th e aim of our study was to present 

frequencies of GIST in patients who un-
derwent endoscopic procedures of the 
GI tract.

 We also investigated the most fre-
quent localization of GIST tumors as 
well as the pathohistological pattern of 
investigated tissue.

3. pATIeNTS AND MeTHODS
In our study we included all patients 

from 2005 to 2012 referred to endos-
copy or radiologic imaging techniques 
because of GI symptoms. We included 

also patients with GIST detected by sur-
gery of the GI tract or liver.

Th e study group consisted of 22 pa-
tients, 12 women and 10 men. Th e di-
agnosis of GIST was established by 
pathohistological analysis of biopsies 
samples, which were obtained during 
proximal or distal endoscopy.

3.1. Methods
All patients referred to our Depart-

ment of gastroenterology and hepatol-
ogy performed the following diagnos-
tic procedure: proximal endoscopy, dis-
tal endoscopy and in most cases endo-
scopic ultrasound (EUS). Biopsies of 
macroscopic alterations were obtained, 
pathohistological and immunohisto-
chemical analysis were performed at 
the Institute of pathology. Imunohis-
tochemical analysis contained: Alpha-
smooth muscle actin (SMA), CD34, 
CD117, Ki-67 antigen, cytokeratin and 
desmin.

4. ReSULTS
We tested statistical signifi cance be-

tween mean age of patients. Mean age 
was not signifi cant. Statistical analysis 
was performed by calculating mean dif-
ference (MD), joint variance and using 
student T-test (Table 1).

We analyzed the diff erence of mean 
mitotic activity related to gender. Th ere 
is no signifi cant diff erence in mean val-
ues by a signifi cance level of 0.05 , the 
diff erence T static (TEMP) is not higher 
of the critical value (Table 2).

Our results showed clearly that CD 
117 was signifi cantly more frequent in 
men than in woman, which is demon-
strated in Figure 1. Distribution of CD 
117 is related to gender.

Because of deficient information 
of tumor localization we analyzed all 
of them as “other location”. We tested 
tumor localization related to gender. 
Analysis was performed using Hi-quad-
rat test for testing null hypothesis: tu-
mor localization is related to gender.

Because the value of Hi-quadrat 
testing is less than the critical value by 
signifi cance level of 0.05, null hypoth-
esis is accepted. Th ere is a signifi cant 
diff erence in tumor localization related 
to gender. In female GIST-s are more 
frequent in the stomach than in male.

  Count Mean StDev VarS
f 12 57,67 10,307 106,242
m 10 55,6 8,972 80,489

temp 0,325
ttab 2,201

Table 1. Mean age of the study group

  Count Mean StDev VarS
f 12 0,37 0,106 0,011
m 10 0,44 0,198 0,039

temp 1,322
ttab 2,201

Table 2. Mean mitotic activity of GIST in the 
study group 

Local-
ization

Bowel Others Stomach Total

m 2 1 7 10
f 4 3 5 12
Total 6 4 12 22

Table 3. Localisation of GIST in the GI tract

CD117 ++ +++ Total
m 1 9 10
f 6 6 12
Total 6 16 22

Table 4. CD117 expression related to gender

Average 
Age

Bowel Others
Stom-
ach 

Total 
Average

m 48,50 53,00 58,00 55,60
f 61,25 57,67 54,80 57,67
Total 
Average

57,00 56,50 56,67 56,73

Table 5. Tumor Localization related to gender 
and mean age of patients

5 
 

Because the value of Hi-quadrat testing is less than the critical value by significance level of 
0.05, null hypothesis is accepted. There is a significant difference in tumor localization 
related to gender. In female GIST-s are more frequent in the stomach than in male. 

 

CD117 ++ +++ Total 
m 1 9 10 
f 6 6 12 
Total 6 16 22 

Table 4. CD117 expression 

Because of deficient information testing was impossible. The table 4. showes clearly that CD 
117 was significantly more frequent in men than in woman, which is demonstrated in figure 
1. Distribution of CD 117 is related to gender. 

 

 

We demonstrated tumor localization related to gender by mean age of patients. Results are 
summarized in Table 5 and Figure 2. 

 

  
Average Age Bowel Others Stomach  Total Average  
m 48,50 53,00 58,00 55,60  
f 61,25 57,67 54,80 57,67  
Total Average 57,00 56,50 56,67 56,73  

Table 5. Average Age for Tumor Localization related to Gender 
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Figure 1. CD 117 expression of GIST related to 
gender
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5. DISCUSSION 

GIST is the most common mesenchymal tumor in the gastrointestinal tract, but it represents 
still a rare tumor of the GI tract. The fewer representation of these tumors is approved by a 
small number of published studies, mostly consisting of “case reports” (3). 

Our results are in line with previous studies, which analyzed the frequency of GIST-s in the GI 
tract. 

We analyzed with great interest the gender distribution of GIST-s and no significant 
difference was found. We also analyzed the appearance of GIST with respect to mean 
patient age and no statistically significant difference was found either. 

However, investigation of tumor localization according to gender of patient we found a 
difference in gender distribution of tumor localization. In female GIST-s are more often 
located in the stomach than in men, with a significance level of 0.05. 

Analyzing the overall GIST localization in our patient group, without consideration of gender 
and age of patients, we found the most often tumor localization in the stomach. This finding 
is in agreement with that of SHI Yuan (4). Immunohistochemical analysis of biopsy samples 
contained: Alpha-smooth muscle actin (SMA), CD34, CD117, Ki-67 antigen, cytokeratin and 
desmin. We found that CD 117 is more frequent in men than in woman. We haven’t found 
any comparable data in the accessible literature. 

We also analyzed: histological tumor pattern, mitotic rate, malignant grade and tumor size 
and didn’t found any statistically significant difference between these parameters.  

Histological analysis showed spindle cell type most frequent. This is in contrast to the 
findings of J. Gaal (5) who found the most frequent epitheloid type tumor. In about 30% of 
tumors pathohistology showed a high malignant potential. 

With respect to tumor size our series showed that the largest tumors were present in the 
stomach. 
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Figure 2. Tumor localisation related to gender 
and mean age of patients
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5. DISCUSSION
GIST is the most common mesen-

chymal tumor in the gastrointestinal 
tract, but it represents still a rare tu-
mor of the GI tract. Th e fewer repre-
sentation of these tumors is approved 
by a small number of published studies, 
mostly consisting of “case reports” (3).

Our results are in line with previous 
studies, which analyzed the frequency 
of GIST-s in the GI tract.

We analyzed with great interest the 
gender distribution of GIST-s and no 
signifi cant diff erence was found. We 
also analyzed the appearance of GIST 
with respect to mean patient age and 
no statistically signifi cant diff erence 
was found either.

However, investigation of tumor lo-
calization according to gender of pa-
tient we found a diff erence in gender 
distribution of tumor localization. In 
female GIST-s are more often located 
in the stomach than in men, with a sig-
nifi cance level of 0.05.

Analyzing the overall GIST localiza-
tion in our patient group, without con-
sideration of gender and age of patients, 
we found the most often tumor local-
ization in the stomach. Th is fi nding is 

in agreement with that of SHI Yuan (4). 
Immunohistochemical analysis of bi-
opsy samples contained: Alpha-smooth 
muscle actin (SMA), CD34, CD117, Ki-
67 antigen, cytokeratin and desmin. We 
found that CD 117 is more frequent in 
men than in woman. We haven’t found 
any comparable data in the accessible 
literature.

We also analyzed: histological tu-
mor pattern, mitotic rate, malignant 
grade and tumor size and didn’t found 
any statistically signifi cant diff erence 
between these parameters.

Histological analysis showed spin-
dle cell type most frequent. Th is is in 
contrast to the fi ndings of J. Gaal (5) 
who found the most frequent epithe-
loid type tumor. In about 30% of tumors 
pathohistology showed a high malig-
nant potential.

With respect to tumor size our se-
ries showed that the largest tumors 
were present in the stomach.

6. CONCLUSION
Taking in account the small sample 

size in our investigation over period of 
seven years, we are not able to give a de-
fi nitive conclusion about GIST. Further 

studies and observations are necessary 
to give a defi nite conclusion.
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