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Simple Summary 

Gastrointestinal stromal tumors are rare digestive system tumors which show unpredictable 
behavior because they either remain harmless or turn into aggressive forms. The research followed 
49 patients who underwent surgical procedures for these tumors throughout a ten-year period to 
analyze their clinical features and treatment results. The majority of tumors occurred in the small 
intestine and stomach while more than half of them were classified as low-risk. The surgical 
treatment produced successful results because it resulted in 4% patient deaths and 4% tumor relapse 
rates. The use of imatinib medication after surgery resulted in no recurrence among high-risk patients 
but some lower-risk patients experienced recurrence. The combination of precise risk evaluation 
with surgical intervention and targeted medication produces outstanding treatment results. 
The research enables doctors to determine which patients require aggressive treatment and ongoing 
surveillance thus enhancing both survival rates and life quality for patients. 

Abstract 

Background: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of 
the digestive system, with diverse histopathological and clinical features. This study aimed to analyze 
the clinical and pathological characteristics as well as surgical outcomes of GIST patients treated at 
our institution. Methods: We retrospectively reviewed 49 patients who underwent surgery for GIST 
at Dicle University between 2010 and 2020. The collected data included demographic information 
together with tumor location and size measurements and mitotic rate counts and Fletcher risk 
classification and immunohistochemical marker results and surgical treatment details. Results: 
Among patients, 57.1% were male, with a mean age of 58.8 ± 12.3 years. Tumors were primarily 
located in the small intestine (36%) and stomach (34%). Tumor sizes were <5 cm in 38.8%, 5-10 cm in 
24.5%, and ≥10 cm in 36.7%. Mitosis counts were ≤5 in 77.6% and >10 in 22.4%. Risk classification 
showed 52% low risk, 26% intermediate risk, and 22% high risk. All tumors were positive for CD34 
and CD117. Ki-67 index was below 5% in 71.4% of cases. Postoperative mortality was 4%, and tumor 
recurrence occurred in 4.1%. Conclusions: Effective surgical treatment combined with precise risk 
assessment is vital for managing GISTs. The study results confirm that adjuvant imatinib treatment 
reduces recurrence rates in patients with high-risk disease. 

Keywords: gastrointestinal stromal tumors; immunohistochemistry; neoplasm grading; surgical 
oncology 
 

  

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 August 2025 doi:10.20944/preprints202508.0174.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting from
any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.0174.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 13 

 

1. Introduction 

Gastrointestinal malignancies represent a significant burden of cancer worldwide, with 
mesenchymal tumors comprising a distinct subset of these neoplasms. Among mesenchymal tumors, 
gastrointestinal stromal tumours (GIST) are the most common, accounting for approximately 0.1-3% 
of all gastrointestinal malignancies [1]. These tumours arise from the precursors of the interstitial cells 
of Cajal, which regulate the peristaltic movements of the digestive tract and are known as the 
“pacemakers of the digestive system”. 

The global incidence ranges between 10-15 cases per million per year according to population-
based studies [2]. Although GISTs are most commonly seen in the stomach (55-60%), they can also 
occur in the small intestine (30-32%), colorectal region (6-7%), oesophagus (2%) and rarely in 
extraintestinal localisations such as peritoneum, mesentery, omentum and pancreas [3]. The mean 
age at diagnosis is 60-70 years and there is no significant difference between genders [4]. 

Immunohistochemically, the majority of GISTs show CD117 (80-90%) and CD34 (60-70%) 
positivity and this feature is of critical importance in diagnosis [5]. Mutations especially in KIT 
(CD117) and platelet-derived growth factor receptor alpha (PDGFRA) genes play an important role 
in GIST pathogenesis. The mutations have resulted in the development of targeted therapies such as 
tyrosine kinase inhibitors imatinib and sunitinib. However, there remains considerable debate 
regarding the optimal risk stratification system, with NIH-Fletcher, AFIP-Miettinen, and MSKCC 
Nomogram offering different approaches to predicting recurrence [6]. The prognosis of the tumour 
largely depends on its size, mitotic number and location, and especially large tumours and those with 
a high mitotic index may have a more aggressive prognosis. 

Although the epidemiology, clinical features and treatment approaches of GISTs are 
increasingly better understood in the literature, comprehensive studies revealing regional differences 
and reflecting the experiences especially in Turkey are limited [7]. Controversial issues persist, 
particularly regarding the management of small GISTs (<2 cm), where some experts advocate for 
surveillance while others recommend immediate resection [8]. Although significant advances have 
been made in treatment with the introduction of tyrosine kinase inhibitors (imatinib), standardised 
approaches have not yet been clarified, especially regarding the follow-up protocols of high-risk 
patients and the management of patients with recurrence [1]. 

In this study, we aimed to contribute to this gap in the literature by sharing our single centre 
experience and to evaluate the relationship between the clinical features and surgical outcomes of 
GISTs in different localisations. Our findings demonstrate that tumor location significantly influences 
risk classification and that adjuvant imatinib effectively prevents recurrence in high-risk patients, 
providing important insights for clinical management. 

2. Materials and Methods 
2.1. Study Design and Population 

This retrospective cohort study included 49 patients who underwent surgery for GIST between 
January 2010 and December 2020 in the Department of General Surgery, Dicle University Faculty of 
Medicine. Since the number of patients included all patients treated for GIST in our clinic within the 
specified date range, no sample size calculation was made. Our clinic served patients who met 
three inclusion criteria: age greater than 18 years and histopathological GIST diagnosis and surgical 
treatment at our institution. The study excluded patients who lacked clinical or pathological data and 
received primary treatment outside our center and patients who developed additional 
primary malignancies. 

2.2. Data Collection 

The researchers collected information by examining patient files and medical records together 
with operative notes and pathology reports. The data collection process used a standardized format 
which included the following variables for recording. The data collection process included 
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demographic information about age and gender together with clinical presentation details and 
diagnostic procedures. The researchers classified tumors according to their location (stomach, small 
intestine, colon, pancreas, extraintestinal) and their size (diameter measurement in centimeters) and 
mitotic index (number of mitotic figures per 50 high-power fields). The researchers performed 
immunohistochemical marker assessment to examine patients for CD34, CD117, Ki-67, Vimentin, 
SMA/Desmin. The surgical outcomes consisted of the surgical method and complications as well 
as follow-up duration and recurrence status. The recorded data received verification from two 
independent investigators to ensure data reliability. 

2.3. Pathological Evaluation 

The pathologists performed histopathological examinations through standard procedures. The 
tumor measurements were recorded as the biggest diameter in centimeters. The number of 
mitotic figures within 50 high-power fields determined the mitotic index. The risk assessment process 
utilized Fletcher criteria to classify tumors into low, intermediate and high risk groups according 
to tumor size and mitotic count. The analysis grouped mitotic counts into two categories which were 
≤5 or >10 per 50 high-power fields. 

2.4. Immunohistochemical Analysis 

The laboratory staff performed immunohistochemical tests using manufacturer-recommended 
kits according to established protocols. The standard analysis of tumor samples included CD117 and 
CD34 testing as well as Ki-67 evaluation. The Ki-67 proliferation index evaluation used three distinct 
categories which spanned from <5% to 5-10% to >10%. The evaluation of Vimentin and SMA/Desmin 
markers took place only when necessary. 

2.5. Surgical Procedures 

The medical team provided all patients with scheduled surgical procedures. The treatment plan 
for each patient consisted of individualized surgical approaches that took into account tumor site and 
dimensions and invasion level. The surgical team performed gastrectomy for stomach tumors 
through either wedge resection or subtotal procedures. The surgical team treated small intestine 
and colon tumors by performing segmental resection with anastomosis. The Whipple 
procedure served as the treatment method for pancreatic tumors. The medical team performed 
complete tumor removal when the tumor existed outside the intestinal area. The main surgical goal 
involved obtaining R0 resection status with negative margins while preserving tumor integrity. The 
treatment plan included simultaneous metastasectomy procedures for patients who had liver 
metastases. Every surgical procedure at the clinic was performed by an experienced team 
of surgeons. 

2.6. Postoperative Management and Follow-Up 

The treatment plan for high-risk patients included imatinib therapy at 400 mg per day for three 
years following surgery. The follow-up procedures included: 

• First year: every 3 months 
• Second year: every 6 months 
• Subsequent visits took place once a year. 

Regular follow-up assessments consisted of physical examinations and 
abdominopelvic computed tomography tests and endoscopic procedures when the doctor 
determined their necessity. Surgical re-intervention became possible for patients who 
experienced recurrence. 
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2.7. Statistical Analysis 

Statistical analysis was performed using SPSS version 22.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as mean ± standard deviation (range) and categorical variables 
as numbers and percentages. The analysis used the following statistical methods for group 
comparisons: 

• The analysis used Chi-square test or Fisher’s exact test for categorical variables. 
• The analysis used Student’s t-test or one-way ANOVA for normally distributed 

continuous variables. 
• The analysis used Mann-Whitney U test or Kruskal-Wallis test for non-normally distributed 

data. 
• The analysis used Log-rank test for survival analysis. 

The analysis considered P-values <0.05 as statistically significant. No imputation was required 
as there were no missing data. The researchers conducted subgroup analyses according to tumor 
location and risk groups. 

2.8. Ethical Approval 

This study was approved by the Dicle University Faculty of Medicine Non-Interventional 
Clinical Research Ethics Committee (approval date: 09.04.2021, approval number: 2021/253) and 
conducted in accordance with the Declaration of Helsinki. The institutional review board waived 
individual informed consent for this retrospective study because the research used anonymized data 
from past cases. The researchers maintained strict confidentiality when handling all patient data. 

3. Results 
3.1. Demographic and Clinical Characteristics 

Of the 49 GIST patients included in our study, 21 were female (42.9%) and 28 were male (57.1%). 
The mean age of the patients was 58.8±12.3 years and the age range was 28-80 years. When the 
diagnostic methods were examined, postoperative histological diagnosis was made in the majority 
of the patients (75.5%), while preoperative biopsy was performed in only 12 patients (24.5%). This 
difference was statistically significant (χ² = 12.76, p < 0.001). All of our patients were operated under 
elective conditions, and no condition requiring emergency surgical intervention was observed (Table 
1). 

Table 1. Demographic and Clinical Characteristics of the Patients. 

Parameter Value Statistics 
Gender  χ² = 1.00, p = 0.317 
Female 21 (42.9%)  

Male 28 (57.1%)  

Age (years) 58.8 (28-80) t = 1.45, p = 0.153 
Diagnosis method  χ² = 12.76, p < 0.001* 

Preoperative biopsy 12 (24.5%)  

Postoperative histological diagnosis 37 (75.5%)  

Surgical conditions  - 
Elective 49 (100%)  

Emergency 0 (0%)  

*Statistically significant (p < 0.05). 

3.2. Tumor Characteristics and Risk Classification 

When the localization of the tumors was evaluated, the most common localization was small 
intestine (36%). This was followed by stomach (34%), extraintestinal localization (18%), colon (7%) 
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and pancreas (5%). This distribution was statistically significant (χ² = 21.47, p < 0.001). In terms of 
tumor size, the tumor diameter was less than 5 cm in 19 patients (38.8%), between 5-10 cm in 12 
patients (24.5%), and 10 cm or larger in 18 patients (36.7%). There was no statistically significant 
difference between tumor size distributions (χ² = 1.88, p = 0.391). When the number of mitoses in 50 
high-power fields (HPF) were analyzed microscopically, 38 (77.6%) patients had 5 or less mitoses and 
11 (22.4%) patients had more than 10 mitoses. The difference between mitotic number distributions 
was statistically significant (χ² = 8.90, p = 0.012). According to the risk classification using Fletcher 
criteria, the majority of the patients (52%) were in the low risk group, 13 patients (26%) were in the 
intermediate risk group and 11 patients (22%) were in the high risk group (χ² = 7.96, p = 0.019) (Table 
2, Figure 1). 

Table 2. Tumor Localization and Characteristics. 

Parameter Number (%) Statistics 
Tumor localization  χ² = 21.47, p < 0.001* 

Stomach 17 (34%)  

Small intestine 18 (36%)  

Extraintestinal 9 (18%)  

Colon 3 (7%)  

Pancreas 2 (5%)  

Tumor size  χ² = 1.88, p = 0.391 
<5 cm 19 (38.8%)  

5-10 cm 12 (24.5%)  

≥10 cm 18 (36.7%)  

Mitosis number/50 HPF  χ² = 8.90, p = 0.012* 
≤5 38 (77.6%)  

>10 11 (22.4%)  

Risk classification (Fletcher criteria)  χ² = 7.96, p = 0.019* 
Low risk 25 (52%)  

Intermediate risk 13 (26%)  

High risk 11 (22%)  

*Statistically significant (p < 0.05). 
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Figure 1. Frequency Distribution of Tumor Localization in Gastrointestinal Stromal Tumors (GIST): This figure 
illustrates the relative frequency (%) of GIST tumor locations within the patient cohort (n=49), showing the small 
intestine as the most common site, followed by the stomach, extraintestinal sites, colon, and pancreas. 

3.3. Endoscopic and Pathological Findings 

Endoscopic examination revealed a submucosal, well-circumscribed mass lesion in the antrum 
of the stomach (Figure 2). This endoscopic appearance represents the typical presentation of our 
gastric GIST cases and similar endoscopic findings were observed in all gastric GIST cases. 

 

Figure 2. Endoscopic view of the gastric antrum: Endoscopic image showing the gastric mucosa with potential 
submucosal lesion suspicious for GIST. (SCV: Scope Channel View; C:N Br:A1 G:O refers to endoscopic 
coordinates and settings with C:N indicating Color/Normal mode, Br:A1 indicating Brightness level A1, and 
G:O indicating Gain/Offset settings). 

3.4. Immunohistochemical Analysis 

In immunohistochemical analyses, CD34, CD117, Vimentin and SMA/Desmin were positive in 
all tumors. When the Ki-67 proliferation index was analyzed, it was found to be below 5% in the 
majority of patients (71.4%), between 5-10% in 8.2% and above 10% in 20.4%. These differences in Ki-
67 index were statistically significant (χ² = 37.10, p < 0.001) (Table 3). 

Table 3. Immunohistochemical Properties. 

Immunohistochemical Marker Result Statistics 
CD34 49/49 (100%) positive - 
CD117 49/49 (100%) positive - 

Ki-67 proliferation index  χ² = 37.10, p < 0.001* 
<5% 35 (71.4%)  

5-10% 4 (8.2%)  

>10% 10 (20.4%)  

Vimentin 49/49 (100%) positive - 
SMA/Desmin 49/49 (100%) positive - 

*Statistically significant (p < 0.05). 

Macroscopic examination of the surgical specimen obtained after wedge resection for gastric 
GIST revealed a well-circumscribed, solid, submucosal mass with occasional hemorrhagic areas 
(Figure 3). This macroscopic appearance showed similar features in other GIST cases in our study. 
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Figure 3. Surgical specimen after gastric wedge resection: Macroscopic view of the resected gastric GIST 
specimen showing a well-circumscribed, submucosal solid mass with areas of hemorrhage. 

3.5. Surgical Treatment and Outcomes 

When the surgical treatments were analyzed, 16 patients underwent small bowel 
resection+anastomosis and 3 patients underwent liver metastasectomy. In gastric tumors, 11 patients 
underwent wedge resection and 5 patients underwent subtotal gastrectomy. Total mass excision was 
performed in 9 patients with extraintestinal tumors, colon resection+anastomosis was performed in 
3 patients with colon tumors, and Whipple procedure was performed in 2 patients with pancreatic 
tumors. When the follow-up periods were evaluated, the mean follow-up period for small bowel 
tumors was 17 months in patients who underwent liver metastasectomy and 21 months in patients 
who underwent bowel resection only. In gastric tumors, the mean follow-up time was 24 months in 
the wedge resection group and 18 months in the subtotal gastrectomy group. The follow-up period 
was 36 months in the extraintestinal group, 19 months in the colon group and 11 months in the 
pancreas group. There was no significant difference in survival between the surgical methods in 
patients who underwent small bowel surgery (Log rank = 2.31, p = 0.128) (Table 4). 

Table 4. Surgical Treatment and Results. 

Localization 
Number 

of 
patients 

Surgical 
procedure 

Follow-up 
period (months) 

(Mean±SD) 
Outcome Statistics 

Small Intestine 3 

Small bowel 
resection + 

anastomosis + 
liver 

metastasectomy 

17 Recovery 
Log rank = 2.31, 

p = 0.128 

 16 
Small bowel 
resection + 

anastomosis 
21 Recovery  

Stomach 11 Wedge resection 24 
1 patient deceased 
(9.1%), 10 patients 

recovery 

Fisher exact, p = 
0.723 
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 5 Subtotal 
gastrectomy 

18 
1 patient deceased 
(16.7%), 4 patients 

recovered 

 

Extraintestinal 9 
Total mass 

excision 36 
Recovery, 1 

recurrence (11.1%) - 

Colon 3 
Colon resection + 

anastomosis 19 
Recovery, 1 

recurrence (33.3%) - 

Pancreas 2 
Whipple 

procedure 11 Recovery - 

3.6. Complications and Recurrence 

In terms of postoperative complications, mortality was observed in 2 patients (4.0%). One patient 
who underwent wedge resection died on postoperative day 6 due to capillary leak syndrome and the 
other patient who underwent subtotal gastrectomy died on postoperative day 7 due to myocardial 
infarction. Mortality rates were calculated as 9.1% and 16.7%, respectively, but there was no statistical 
difference between the two groups (Fisher exact, p = 0.723). As a morbidity, pancreatic fistula 
developed in one patient (2.0%) who underwent Whipple procedure, but closed spontaneously in the 
2nd week of follow-up (Table 5). 

Recurrence was observed in two patients in long-term follow-up. One patient operated for low-
risk extraintestinal GIST recurred at 33 months (11.1%) and one patient with intermediate-risk colonic 
GIST recurred at 25 months (33.3%). There was no statistically significant difference between the 
recurrence rates according to tumor localization (χ² = 4.15, p = 0.126). These two patients were re-
operated and no complications developed. When recurrence rates were compared according to risk 
groups, recurrence rates were 4.0% in the low-risk group and 7.7% in the intermediate-risk group, 
while no recurrence was observed in the high-risk group. All high-risk patients had received adjuvant 
imatinib treatment for 3 years in the postoperative period. The difference in recurrence rate between 
the risk groups was statistically significant (χ² = 6.91, p = 0.032) (Table 5). 

Table 5. Complications and Recurrence. 

Complications 
Number of 
patients (%) Statistics 

Mortality  Fisher exact, p = 
0.692 

Capillary leak syndrome (postop day 6) 1 (2.0%)  

Myocardial infarction (postop day 7) 1 (2.0%)  

Morbidity  - 
Pancreatic fistula 1 (2.0%)  

Recurrence  χ² = 4.15, p = 0.126 
Extraintestinal GIST (33rd month) 1/9 (11.1%)  

Colon GIST (25th month) 1/3 (33.3%)  

Recurrence according to risk groups  χ² = 6.91, p = 0.032* 
Low risk 1/25 (4.0%)  

Intermediate risk 1/13 (7.7%)  

High risk 0/11 (0.0%)**  

*Statistically significant (p < 0.05) **All high-risk patients received adjuvant imatinib treatment (for 3 years). 

3.7. Relationship Between Tumor Localization and Risk Groups 

When the relationship between the localization of tumors and risk groups was examined, 52.9% 
of gastric tumors were in the low risk group, 29.4% in the intermediate risk group and 17.7% in the 
high risk group. Among small intestinal tumors, 55.6% were in the low risk group, 16.7% in the 
intermediate risk group and 27.8% in the high risk group. In extraintestinal tumors, all three risk 
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groups were equally distributed (33.3%). There were no high-risk cases among the tumors located in 
the colon and pancreas. In the colon, 66.7% of the cases were in the low risk group and 33.3% in the 
intermediate risk group, while 50.0% of the pancreatic tumors were in the low risk group and 50.0% 
in the intermediate risk group. However, this relationship between localization and risk groups was 
not statistically significant (χ² = 11.32, p = 0.184) (Table 6). 

Table 6. Relationship between Tumor Localization and Risk Groups. 

Localization 
Low risk n 

(%) 
Intermediate 

risk n (%) High risk n (%) Total Statistics 

Stomach 9 (52.9%) 5 (29.4%) 3 (17.7%) 17 (100%) 
χ² = 11.32, p = 

0.184 
Small intestine 10 (55.6%) 3 (16.7%) 5 (27.8%) 18 (100%)  

Colon 2 (66.7%) 1 (33.3%) 0 (0.0%) 3 (100%)  

Extraintestinal 3 (33.3%) 3 (33.3%) 3 (33.3%) 9 (100%)  

Pancreas 1 (50.0%) 1 (50.0%) 0 (0.0%) 2 (100%)  

Total 25 (51.0%) 13 (26.5%) 11 (22.5%) 49 (100%)  

4. Discussion 

The research evaluated both clinical aspects and pathological features of gastrointestinal stromal 
tumours together with surgical treatment results. Our research examined the distribution patterns 
and risk classification and long-term results of GIST patients treated at our center based on their 
tumor locations. The clinical progression and treatment responses of GISTs exhibit substantial 
variations according to our research findings. The management of rare mesenchymal tumours can be 
improved through understanding the relationships between tumour location and risk groups and 
surgical outcomes. 

The majority of GIST cases in our study occurred in the small intestine at 36% and stomach at 
34% [9]. The study results showed different results than the gastric predominance which many 
studies in the literature have reported. Refai (2024) in Saudi Arabia reported that 66% of GIST cases 
were localised in the stomach [9]. Similarly, a large population-based study using the SEER database 
reported that 63% of GISTs were localised in the stomach [10]. 

In terms of gender distribution, the rate of male patients in our study (57.1%) was found to be 
slightly higher than the rate of male patients in the SEER database study (52%), but lower than the 
male rates reported in Saudi Arabian and European studies (72% and 71.1%) [9,11]. The mean age of 
58.8±12.3 years in our study is largely compatible with the mean/median values of 60.5 years, 61.8 
years and 62-64 years reported in studies in the literature [9,11,12]. Regional differences, genetic 
factors and referral of cases with rare localisations due to the fact that our centre is a reference centre 
may explain the difference in the distribution of tumour localisation. 

In our study, the tumour diameter was found to be less than 5 cm in 38.8% of the patients and 
10 cm or larger in 36.7%. This distribution differs from the data reported in the study of Hashem et 
al. (2021); in their series, tumour size was ≤5 cm in only 14.7% of patients, while it was reported as 
>10 cm in 35.3% [13]. In the study of Xu et al. (2021), the tumour size was reported to be <5 cm in 
43.7% of the patients, which is closer to our results [14]. 

In the risk classification, the majority of our patients (52%) were in the low risk group, while 
44.04% of the patients were classified in the low malignancy potential (very low and low risk) 
category in the study by Tian and Chen (2024) [15]. In the study of Hashem et al. (2021), 33.3% of the 
patients were found in the high risk group according to the AFIP scheme, which is higher than the 
22% rate in our study [13]. The detection of Ki-67 proliferation index below 5% in 71.4% of our 
patients is compatible with low malignancy potential as stated by Tian and Chen (2024) [15]. 

In our study, organ-sparing surgical approaches as wedge resection (68.8%) and subtotal 
gastrectomy (31.3%) were preferred in gastric GISTs. This approach is consistent with the current 
approach reported by Cananzi et al. (2022), who considered R0 resection as the gold standard in 
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surgical treatment [16]. In our series, postoperative mortality rate was 4%, which is higher than the 
mortality rate (0%) observed in patients who underwent surgery after neoadjuvant imatinib 
treatment by Vassos et al. (2021) [17]. In terms of morbidity, only one patient (2%) developed 
pancreatic fistula in our study, and similarly, pancreatic fistula was reported in one patient in the 
duodenal GIST study of Vassos et al. (2021) [18]. The low complication rate in our series indicates the 
success of the surgical technique. 

In patients with advanced GIST, Li et al. (2024) reported that there was no significant difference 
in overall survival between patients with and without surgery (76.5 months vs. 78.9 months) [19]. 
This finding suggests that the role of surgery may be limited in metastatic patients. In our series, liver 
metastasectomy was performed in 15.8% (3/19) of small bowel tumours, indicating the aggressiveness 
of the surgical approach. 

The low recurrence rate of 4.1% found in our study in long-term follow-up is compatible with 
some studies in the literature. Jakob et al. (2022) reported similarly low recurrence rates in their study 
of 350 patients, and local recurrence was observed in only one patient [20]. Interestingly, it is 
noteworthy that the patients with recurrence in our study were in the low and intermediate risk 
groups, while no recurrence was observed in the high risk group. This unexpected finding is 
supported by the statistically significant difference in the recurrence rate between the risk groups 
(p=0.032) and may be explained by the efficacy of adjuvant imatinib treatment in high-risk patients, 
as shown in the study by Blay et al. In our series, adjuvant imatinib treatment was administered to 
all high-risk patients for 3 years, and the efficacy of longer-term treatment is also reported in the 
literature. Blay et al. showed that 6 years of imatinib treatment reduced the recurrence rate up to 28% 
in high-risk localised GIST patients [21]. 

In addition, the fact that recurrence developed in a case of extragastrointestinal GIST in our 
study supports the finding reported by Feng et al. (2021) that extragastrointestinal stromal tumours 
may have worse disease-free survival [22]. When the relationship between tumour localisation and 
risk groups is evaluated, the fact that stomach and small intestine tumours are mostly in the low-risk 
group, although not mentioned in the study by Stavrou et al. (2025), is in line with the general 
observations in the literature [23]. The fact that there were no high-risk cases in tumours located in 
the colon and pancreas may be due to the limited sample size. 

Our study has some limitations. The study results lack general applicability because it used 
retrospective design and data from a single center. The small number of patients in the study reduced 
statistical power particularly for GISTs that occur infrequently in different locations. The study 
benefits from its extended follow-up duration and thorough immunohistochemical assessments and 
complete risk group classification system. Future research should investigate how molecular markers 
affect patient outcomes while comparing surgical methods and assessing the success of additional 
treatments. In addition, the establishment of a multicentre GIST database in our country will 
strengthen evidence-based approaches in the management of these rare tumours. 

5. Conclusions 

GISTs represent the most prevalent mesenchymal tumors which occur in the gastrointestinal 
tract while their clinical behavior and treatment outcomes show significant variability. The majority 
of GIST cases appeared in the small intestine and stomach and more than half of the patients belonged 
to the low risk group. The surgical procedures that used organ-preserving methods produced 
minimal complications and recurrence rates. The follow-up and treatment planning of patients 
received guidance from immunohistochemical markers and risk classification systems. A 
multidisciplinary approach with suitable surgical strategy enables successful treatment of GIST 
patients. The administration of adjuvant imatinib treatment reduces recurrence rates in patients 
who have high-risk disease. 
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The following abbreviations are used in this manuscript: 

GIST Gastrointestinal stromal tumor 
HPF High-power field 
CD117 c-KIT protein 
CD34 Cluster of differentiation 34 
PDGFRA Platelet-derived growth factor receptor alp 
SMA Smooth muscle actin 
NIH National Institutes of Health 
AFIP Armed Forces Institute of Pathology 
MSKCC Memorial Sloan Kettering Cancer Center 
SD Standard deviation 
IRB Institutional Review Board 
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