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Objective: The aim of this study was to investigate clinicopathologic characteristics,

diagnosis, treatment, and prognosis of patients who underwent surgery with a diagnosis of

a gastrointestinal stromal tumor (GIST) of the stomach.

Methods: In this single center study, the data of a total of 42 patients diagnosed with a GIST

of the stomach in our center between 2010 and 2015 were retrospectively analyzed. The

mean age was 60.6 years, with a male-to-female ratio of 1.47/1. Patients presented with

various complaints (21 patients had stomach pain,14 patients were asymptomatic, 3

patients had hemorrhage, 2 patients had heartburn and acidity,1 patient had intumes-

cence,1 patient had nausea and vomiting), and all patients underwent surgery. The initial

diagnosis was made with endoscopy in 19 patients, with computed tomography in 21

patients, and with magnetic resonance imaging in 2 patients. Local excision or wedge

resection was performed in 27 patients, whereas subtotal gastrectomy was performed in 15

patients.

Results: The mean tumor diameter was 5.66 cm. Pathologically, 25 patients had very low, 5

patients had low, 6 patients had moderate, and 6 patients had high-grade malignancy. The

patients with moderate- to high-grade malignancy received imatinib. Liver metastasis

occurred in 2 patients. The mean follow-up was 33 months. The mean disease-free survival

time was 31.72 months, and the mean disease-specific (n ¼ 2) survival time was 31.25

months. All patients including metastatic ones were still alive.

Conclusions: Our study results show that frequent use of imaging studies and increased

use of endoscopic scans for various reasons may increase the rate of incidentally detected
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gastric stromal tumors. High rates of disease-free survival can be achieved in GIST patients

who are in the low-risk group due to the early diagnosis.

Key words: Gastrointestinal stromal tumor – Incidental – Prognosis – Stomach

Although gastrointestinal stromal tumors
(GISTs) account for less than 1% of gastroin-

testinal (GI) tumors, they are the most common
mesenchymal tumors of the GI tract.1 They mostly
originate from the submucosa, muscularis mucosa,
and serosa and are strictly limited to the mucosa.2

These tumors are most frequently located at the
stomach (55%–60%).3

A gastric GIST may present itself with stomach
pain, hemorrhage, dyspepsia, nausea, mass palpa-
tion, or obstructive hepatitis. However, many
patients are asymptomatic and are incidentally
diagnosed through endoscopy or diagnostic imag-
ing methods.4 Standard treatment of localized
gastric GIST is surgical resection with minimally
invasive or open techniques, where negative margin
is attained with intact tumor capsule. Wedge or full-
thickness partial gastrectomy is the most effective
treatment strategy for tumors localized at the
stomach along the greater or lesser curvature.5 On
the other hand, anatomic gastrectomy (subtotal or
total gastrectomy) can be performed for the tumors
that take up a significant portion of the stomach. As
lymph node metastasis is extremely rare, lymph
node dissection is not routinely recommended.5

There are several large-scale studies on the
prognosis and clinical characteristics of surgically
treated gastric GISTs. With the aim of contributing to
the current literature, in the present study, we aimed
to investigate clinicopathologic characteristics, diag-
nosis, treatment, and prognosis of the patients who
underwent curative surgical resection for primary
gastric with a diagnosis of a GIST of the stomach.

Methods

A written informed consent was obtained from each
patient. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

This retrospective, single center study included a
total of 42 patients with a GIST of the stomach who
underwent curative resection in Haydarpasa Nu-
mune Training and Research Hospital between
January 2010 and December 2015. Inclusion criteria
were as follows: the presence of a GIST of the
stomach confirmed by the pathologic evaluation in

our center. Data including age and sex of the patient,
clinical presentation, results of the preoperative
diagnostic methods, selection of the surgical meth-
od, histopathologic evaluation, disease-specific and
disease-free survival, adjuvant treatment, and re-
currence were recorded.

Statistical analysis

Statistical analysis was conducted by using the
Statistical Package for the Social Sciences 16 (SPSS
Inc, Chicago, Illinois). Descriptive data were ex-
pressed in mean and SD for quantitative variables
and in frequency and percent for qualitative
variables.

Results

Clinical findings

The mean age was 60.6 (range, 37–83) years, with a
male-to-female ratio of 1.47/1 (25 males, 17 fe-
males). The primary complaint was epigastric
painin in 21 patients (50%). A total of 14 patients
(33.3%) were asymptomatic, and their tumors were
incidentally detected. Three patients (7.1%) were
admitted with gastrointestinal hemorrhage. Other
complaints included heartburn and acidity (n ¼ 2),
intumescence (n¼ 1), and nausea and vomiting (n¼
1).Clinical data of the patients are summarized in
Table 1.

Initial evaluation

For the initial evaluation, endoscopy was performed
in 19 patients (45.2%). None of the patients had
mucosal ulceration, and endoscopic biopsy was not
performed. In 1 patient with nausea and vomiting, it
was found that the tumor caused gastroduodenal
intussusception. Endoscopic ultrasonography was
performed in 4 patients, and biopsy was not
required.

Contrast-enhanced computed tomography (CT)
was performed in 21 patients (50.0%), and magnetic
resonance imaging (MRI) was performed in 2
patients (4.8%). Tumor growth patterns varied and
exogastric (n ¼ 12), endoluminal (n ¼ 7), and
intramural (n ¼ 4) growth were observed. Tumor
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markers were analyzed in all patients, and all were
negative. Pathologic diagnosis confirmed the initial
diagnosis in all patients (100%).

Pathologic and immunohistochemical findings

The mean diameter of the tumors was 5.66 cm
(range, 1–19 cm). Based on the histopathologic
findings (tumor size and mitotic rate), 6 patients
(14.3%) had high-grade, 6 patients (14.3%) had
moderate-grade, 5 patients (11.9%) had low-grade,
and 25 patients (59.5%) had very low-grade malig-
nancy. Histologically, 25 patients had spindle, 11
patients had mixed, and 6 patients had epithelioid-
type morphology. None of the lymph node speci-
mens had metastasis. Of the specimens obtained
from all patients, 40 (95.2%) showed a strong CD117
positivity with the immunohistochemical staining.
In addition, weak positivity was observed in 2
patients (4.8%). A total of 37 patients (88.1%) were
strongly positive for CD34, whereas 3 patients
(7.1%) were weakly positive and 2 patients were
negative. Only 1 patient was positive for SMA, and 3
patients were weakly positive for S100 (Table 2).

Surgical procedure and follow-up

All patients underwent open surgery. Local excision
or wedge resection was performed in 27 patients
(64.3%), whereas subtotal gastrectomy was per-
formed in 15 patients (35.7%). None of the patients
had surgical margin positivity, and in-hospital

mortality was not observed. Based on the histopath-

ologic findings, there were 6 patients with high-

grade malignancy, whereas 6 patients had moder-

ate-grade malignancy. According to these findings, a

total of 12 patients received imatinib treatment.

The mean follow-up was 33 (range, 5–58) months.

Although a CT scan was performed once a year in

low-risk patients, intermediate- and high-risk pa-

tients underwent CT every 3–6 months. All patients

underwent gastroscopy once a year for the first 2

years (Table 3). Liver metastasis was detected in the

early postoperative period in 2 high-grade patients

(4.5 and 7 months, respectively). The mean disease-

free survival time was 31.72 (range, 4.5–58) months,

whereas the mean disease-specific (n ¼ 2) survival

time was 31.25 (range, 21–41.5) months. All patients

including metastatic ones were still alive.

Discussion

GISTs were first described in 1998 on the identifica-

tion of a KIT mutation in many patients by Hirota et

al.6 Its annual incidence in Western countries is ~7–

14 cases per million.7 The mean age at the time of

diagnosis is 63 years with a slight male predomi-

nance.7 However, these tumors can affect all age

groups with a varying incidence depending on the

race and country. Consistent with the literature, the

Table 1 Clinical characteristics of patients with gastric GISTs

Characteristics Parameters

Age, y
�60 18 (42.9%)
.60 24 (57.1%)

Sex
Male 25 (59.5%)
Female 17 (40.5%)

Clinical presentation
Abdominal pain 21 (50.0%)
Asymptomatic 14 (33.3%)
Hemorrhage 3 (7.1%)
Other 4 (9.6%)

Diagnosis
Endoscopy 19 (45.2%)
CT 21 (50.0%)
MRI 2 (4.8%)

Surgical procedure
Wedge resection 27 (64.3%)
Subtotal gastrectomy 15 (35.7%)

Adjuvant therapy (imatinib)
Yes 12 (28.6%)
No 30 (71.4%)

Table 2 Pathologic characteristics of patients with gastric GISTs

Characteristics Parameters

Tumor size, cm
�2 3 (7.2%)
2.1–5 24 (57.1%)
5.1–10 11 (26.2%)
.10 4 (9.5%)

Histologic type
Spindle 25 (59.5%)
Epitheliod 6 (14.3%)
Mixed 11 (26.2%)

Mitotic index
�5 33 (78.6%)
.5 9 (21.4%)

Immunohistochemisty
CD117 (þþþ, þþ positive) 40 (95.2%)
CD34 (þþþ positive) 37 (88.1%)
(þ positive) 1 (2.4%)
S100 (þ positive) 3 (7.1%)

NIH risk category
Very low risk 25 (59.5%)
Low risk 5 (11.9%)
Intermediate risk 6 (14.3%)
High risk 6 (14.3%)
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mean age was 60.6 years in our study, and there was
a slight male predominance.7,8

Based on the results of a study including a total of
9747 patients diagnosed with a GIST, 81.3% patients
were symptomatic, whereas 18.7% were asymptom-
atic.9 Symptoms depended on the location, size, and
aggressive behavior of the tumor. In our study,
33.3% of the tumors were detected incidentally,
indicating a higher rate than those indicated in the
literature. This suggests that more incidental and
smaller GIST can be identified in health screening
programs for various reasons.

Several methods such as CT, MRI, and upper
gastrointestinal endoscopy are used in the diagnosis
of GIST. In particular, contrast-enhanced CT is
useful to characterize the lesion and to evaluate
the severity of the disease and metastases. It can be
also used during follow-up.10 The GIST diagnosis
can be made particularly using fine-needle aspira-
tion biopsy (FNAB) from the submucosal lesions
located at the upper gastrointestinal system via
endoscopic ultrasonography.11 In 95.2% of our
patients, diagnosis was made via endoscopic exam-
ination and CT. No preoperative diagnostic biopsies
were required in patients with a suspected GIST.

Surgical treatment is the first choice in localized
and resectable GIST. Complete resection must be
performed without disrupting the pseudocapsule to
prevent tumor rupture and seeding. Lymph node
metastasis is very rare at the time of diagnosis, and
therefore, lymph node dissection is not routinely
recommended.5,12 Complete resection was per-
formed in all our patients. None of the lymph node
specimens had metastasis.

Primary GIST evaluation is performed based on 3
criteria (mitotic index, tumor size, and localization)
recommended by the National Institutes of Health
(NIH).4,13 In the modified NIH classification by
Joensuu,14 tumor rupture was added. Modified NIH
criteria can be a guide to identify patients who
require adjuvant treatment. A study from Japan

showed that modified NIH criteria were more
sensitive in predicting the recurrence rates of
patients.15 According to the NIH GIST criteria, 15%
of the tumors are in the very-low-risk, 30% are in the
low-risk, 22% are in the intermediate-risk, and 33%
are in the high-risk group.9 In our study, 71.4% of
the patients were in the very-low- and low-risk
groups. These results indicate that as the GIST of the
stomach detected in asymptomatic patients increase,
the number of low-risk patients would also increase.

The most common marker in the diagnosis of
GISTs is CD117 antigen. Approximately 97% of the
GIST patients are positive for CD117.16 However, the
antigen is not specific to GIST. Some of the
mesenchymal, neural, and neuroendocrine tumors
can also react weakly with CD117.13,16 In the present
study, CD117, CD34, SMA, and S100 markers were
positive in 100%, 95.2%, 2.4%, and 7.1% of our
patients, respectively.

Adjuvant imatinib treatment following the com-
plete resection of primary GIST was shown to
decrease the recurrence.17,18 Surgery was performed
due to high-risk GIST in the Scandinavian Sarcoma
Group (SSG) XVIII/AIO phase 3 trial, and the
patients who subsequently received adjuvant im-
atinib treatment for 12 and 36 months were
compared. Disease-free survival time was longer
and recurrence rates were lower in the patient group
who received imatinib treatment for 36 months.18

Hence, adjuvant imatinib treatment was recom-
mended to be continued for 3 years in high-risk
GIST patients. However, there are no studies
including the intermediate-risk group. The modified
NIH criteria can be used to identify the candidate
patients for imatinib treatment, as the SSG XVIII/
AIO trial previously used these criteria in identify-
ing the estimated GIST recurrence risks.18 In our
study, imatinib treatment was started in 12 patients
(28.6%) and continued for 1 year in those who were
in the moderate-risk group and for 3 years in those
who were in the high-risk group.

Approximately 20%–25% of the gastric GIST and
40%–50% of the intestinal GIST have a clinically
aggressive course, and metastatic spread is seen in
about 10%–25% of these patients.16,19,20 In a
retrospective study, GIST were shown to metasta-
size usually to the liver and rarely to the lungs,
bones, and brain.13,20 In our study, only 14.3% of the
patients were in the high-risk group and, of these
patients, 2 (4.8%) had early liver metastasis. No
recurrence or metastasis was detected during the
follow-up in patients who were in the very-low-,

Table 3 Survival data of patients with gastric GISTs

Survival characteristics Parameters

Follow-up, mo
Mean (mean 6 SD) 33.21 6 14.27
Median (range) 26 (5–58)

Recurrence or metastasis 2
Mortality 0
Survival, mo

Disease-free survival 31.72 6 15.28 (4.5–58)
Diseased survival 31.25 6 14.49 (21–41.5)
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low-, and moderate-risk groups. These results

suggest that the patients had a lower metastasis

rate than those reported in previous studies. This

can be attributed to the merit of early diagnosis and

complete resection in asymptomatic patients.
In a retrospective study, 5-year survival rate in

80 patients who underwent complete resection due
to a primary GIST and were using a tyrosine kinase
inhibitor was 54%, and the mean survival time was
19 months in metastatic patients.20 For the follow-
up of the patients who underwent curative resec-
tion for recurrence or metastasis, CT scan was
performed annually in low-risk group patients and
every 3–6 months in the intermediate- and high-
risk group patients. In our study, the mean follow-
up was 33 months, and all patients were alive. In
addition, the mean disease-free survival time was
31.72 months, and the mean disease-specific sur-
vival time of the 2 patients was 31.25 months. These
rates are higher than the survival times reported in
the literature. This can be attributed to the
ambiguous biological behavior of the GIST and its
wide phenotypic polymorphisms ranging from
benign to malignant.

The limitations of the present study are its
retrospective design and our limited experience of
laparoscopic surgery in low-risk patients.

Conclusion

In conclusion, frequent use of imaging studies in
Turkey, and increased use of endoscopic scans
particularly for patients older than 40 years increase
the rate of incidentally detected gastric stromal
tumors. High rates of disease-free survival can be
attained without using tyrosine kinase inhibitors in
many gastric stromal tumor patients in the low-risk
group with early diagnosis.

References

1. Judson I, Demetri G. Advances in the treatment of gastroin-

testinal stromal tumours. Ann Oncol 2007;18(10):20–24

2. Tao K, Chang W, Zhao E, Deng R, Gao J, Cai K et al.

Clinicopathologic features of gastric schwannoma: 8-year

experience at a single institution in China. Medicine 2015;

94(45):1970

3. Kong SH, Yang HK. Surgical treatment of gastric gastrointes-

tinal stromal tumor. J Gastric Cancer 2013;13(1):3–18

4. Miettinen M, Sobin LH, Lasota J. Gastrointestinal stromal

tumors of the stomach: a clinicopathologic, immunohisto-

chemical, and molecular genetic study of 1765 cases with long-

term follow-up. Am J Surg Pathol 2005;29(1):52–68

5. Roggin KK, Posner MC. Modern treatment of gastric

gastrointestinal stromal tumors. World J Gastroenterol 2012;

18(46):6720–6728

6. Hirota S, Isozaki K, Moriyama Y, Hashimoto K, Nishida T,

Ishiguro S et al. Gain-of-function mutations of c-kit in human

gastrointestinal stromal tumors. Science 1998;279(5350):577–

580

7. Kim IH, Kim IH, Kwak SG, Kim SW, Chae HD. Gastrointes-

tinal stromal tumors (GISTs) of the stomach: a multicenter,

retrospective study of curatively resected gastric GISTs. Ann

Surg Treat Res 2014;87(6):298–303

8. Beham AW, Schaefer IM, Schuler P, Cameron S, Ghadimi BM.

Gastrointestinal stromal tumors. Int J Colorectal Dis 2012;27(6):

689–700

9. Sreide K, Sandvik OM, Sreide JA, Giljaca V, Jureckova A,

Bulusu VR. Global epidemiology of gastrointestinal stromal

tumours (GIST): a systematic review of population-based

cohort studies. Cancer Epidemiol 2016;40:39–46

10. Demetri GD. Gastrointestinal stromal tumor. In: VT DeVita Jr,

Lawrence TS, Rosenberg SA, eds. Cancer: Principles and Practice

of Oncology. 9th ed. Philadelphia, PA: Lippincott Williams

&Wilkins, 2011:1060–1073

11. Vander Noot MR 3rd, Eloubeidi MA, Chen VK, Eltoum I, Jhala

D, Jhala N et al. Diagnosis of gastrointestinal tract lesions by

endoscopic ultrasound-guided fine-needle aspiration biopsy.

Cancer 2004;102(3):157–163

12. Stamatakos M, Douzinas E, Stefanaki C, Safioleas P, Polyzou E,

Levidou G et al. Gastrointestinal stromal tumor. World J Surg

Oncol 2009;7:61

13. Corless CL, Heinrich MC. Molecular pathobiology of gastro-

intestinal stromal sarcomas. Annu Rev Pathol 2008;3:557–586

14. Joensuu H. Risk stratification of patients diagnosed with

gastrointestinal stromal tumor. Hum Pathol 2008;39(10):1411–

1419

15. Yanagimoto Y, Takahashi T, Muguruma K, Toyokawa T,

Kusanagi H, Omori T et al. Re-appraisal of risk classifications

for primary gastrointestinal stromal tumors (GISTs) after

complete resection: indications for adjuvant therapy. Gastric

Cancer 2015;18(2):426–433

16. Miettinen M, Lasota J. Gastrointestinal stromal tumors: review

on morphology, molecular pathology, prognosis, and differ-

ential diagnosis. Arch Pathol Lab Med 2006;130(10):1466–1478

17. Dematteo RP, Ballman KV, Antonescu CR, Maki RG, Pisters

PW, Demetri GD et al. Adjuvant imatinib mesylate after

resection of localised, primary gastrointestinal stromal tu-

mour: a randomised, double-blind, placebo-controlled trial.

Lancet 2009;373(9669):1097–1104

18. Joensuu H, Eriksson M, Sundby Hall K, Hartmann JT, Pink D,

Schutte J et al. One vs three years of adjuvant imatinib for

operable gastrointestinal stromal tumor: a randomized trial.

JAMA 2012;307(12):1265–1272
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