
Gastrointestinal stromal tumors: A clinical and 
histopathological presentation of 27 cases

Objective: Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors that express type 3 tyrosine kinase 

receptors and are thought to develop from the neoplastic transformation of the interstitial Cajal cells. The present 

study was performed to morphologically and immunohistologically evaluate GISTs, to compare their qualities using 

a GIST risk categorization system, and to identify the diagnostic and prognostic parameters of GISTs.

Material and Methods: A total of 27 patients with GISTs underwent treatment and were followed up at the Gazios-

manpaşa Taksim Training and Research Hospital. Descriptive statistics was used to calculate the mean and median 

values. Survival analysis was performed by the Kaplan–Meier method. The analyses were performed using the SPSS 

version 22.0 software.

Results: The mean follow-up time was 3.5 (5 months to 13 years) years. The mean age was 60.4 (29–82) years. The tu-

mors were localized in the stomach (62.9%), extraintestinal areas (14.8%), intestine (7.4%), esophagus (7.4%), and rec-

tum (7.4%). Twenty-four patients were classified according to the Fletcher system. Of these patients, 7 (25.9%) were 

classified as very low risk, 8 (29.6%) as low risk, 7 (25.9%) as intermediate risk, and 2 (7.4%) as high risk. Twenty-four 

patients underwent surgery. Of the 3 patients who did not undergo surgery, 1 had metastatic disease at the time of 

diagnosis, and 2 had mini- or micro-GISTs in the stomach. On endoscopic surveillance, all tumors remained stable. 

Three out of the 27 patients were lost to follow-up. Two patients developed recurrence, and 1 patient died of GIST.

Conclusion: We analyzed the clinical and pathological characteristics of GIST. The most common site of tumor origin 

was the stomach. The size, mitotic index, and Ki-67 values were to be found high in intermediate- and high-risk 

groups and metastatic diseases.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors that express type 3 tyrosine kinase re-

ceptors and are thought to develop from the neoplastic transformation of the interstitial Cajal cells (in-

testinal pacemaker cells on the intestinal wall) or their precursors (1-3). Mutation of the tyrosine kinase 

receptor (c-Kit/CD117) in precursor tumors causes uncontrolled growth. Approximately 95% of sporadic 

GISTs are positive for CD117, 60% to 70% positive for CD34, and 30% to 40% positive for smooth muscle 

actin, whereas negative for S100 protein and desmin (3, 4). KIT gene mutation is specific to gastric stro-

mal tumors in the intramembranous component of the tyrosine kinase receptor (exon 11) and in the 

extramembranous component (exon 9) as well as to tumors located in the intestines and colon, which 

reportedly have a worse prognosis (3, 5-7). Patients with exon 11 mutation (63.0%–83.5%) have been 

shown to have better responses to imatinib (Gleevec; Novartis Pharma AG, Basel, Switzerland) than pa-

tients with exon 9 mutation (34.0%–47.8%) (3, 8, 9). In patients without KIT mutation, platelet-derived 

growth factor receptor-alpha (PDGFRα) mutation should be considered, and these types of stromal tu-

mors frequently have epithelioid qualities (5, 10). GISTs positive for both KIT and PDGFRα mutations 

have not been reported; however, tumors that are negative for both markers reportedly constitute ap-

proximately 10% of all GISTs and are predominantly located in the stomach (2, 5, 9). A highly specific 

marker, DOG1 (discovered on GIST-1), has been started to be used for c-Kit-negative stromal tumors (2).

The purpose of the present study was to morphologically and immunohistochemically evaluate GISTs, 

to compare their qualities using the GIST risk categorization table established by Fletcher et al. (11), and 

to determine the important parameters for the diagnosis and prognosis of GISTs.

MATERIAL AND METHODS 

In total, 27 patients with GISTs underwent surgical treatment and were followed up at the Gaziosmanpaşa 

Taksim Training and Research Hospital from 2002 to 2016. The study was conducted in accordance with 

the ethical standards set by the Declaration of Helsinki. Informed consent was obtained from all individual 
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participants included in the study. Hematoxylin and eosin stain-
ing and immunohistochemical markers, such as c-Kit, CD34, and 
Ki-67, were used to diagnose GISTs (Figure 1). Risk groups and 
other prognostic parameters were reported (Figure 1). On clini-

cal presentation, the median follow-up time was 3.5 (5 months 
to 13 years) years. Patients in the high-risk group were moni-
tored using an abdominal ultrasonography and a computed 
tomography every 3 to 6 months for the first 3 years and every 6 
months for the following 5 years. Descriptive statistics was used 
to calculate the mean and median values. Survival analysis was 
performed by the Kaplan–Meier method. The analyses were 
performed using the Statistical Package for the Social Sciences 
(SPSS) version 22.0 software (IBM Corp., Armonk, NY, USA).

RESULTS

The female-to-male ratio was 5:4. The mean age was 60.4 (29–82) 
years. Five tumors were incidentally diagnosed in patients under-
going surgery for other reasons, such as gastric cancer, sigmoid 
volvulus cancer, colon cancer, renal cancer, and ovarian cancer. 
Seventeen (62.9%) tumors were localized in the stomach, 4 
(14.8%) in the extraintestinal areas (2 in the mesentery and 2 
in the liver), 2 (7.4%) in the intestine, 2 (7.4%) in the esopha-
gus, and 2 (7.4%) in the rectum (Figure 2). Twenty-four patients 
were classified according to the Fletcher system (3 patients 
were classified as stage 4). Of all 27 patients, 7 (25.9%) were 
classified as very low risk, 8 (29.6%) as low risk, 7 (25.9%) as in-
termediate risk, and 2 (7.4%) as high risk (Figure 3).

The mean Ki-67 of the patients with stage 4 cancer was 15.6 (7–
25), whereas it was 9.6 (2–25) for both intermediate and high-
risk patients. The Ki-67 level was >7% in all patients with meta-
static GISTs but in only 6 (54%) of the intermediate and high-risk 
patients. The Ki-67 staining ratio was <1% for 7 (25.9%) patients, 
2%–7% for 13 (48.1%) patients, and >7% for 7 (25.9%) patients. 
Staining was not observed in >7% of the tumors located in the 
esophagus; however, staining >7% was observed in only 1 pa-
tient among those with intestinal tumors (Figure 4).

The mean tumor diameter was 5.45 (0.5–18) cm, and the larg-
est tumors were observed among those with an extraintestinal 
localization (average tumor diameter: 13.2 (8–18) cm) (Figure 
5). Seven tumors were <2 cm, 3 were classified as micro-GISTs 
(<1 cm), and 4 were classified as mini-GISTs (1–2 cm).

Fifteen (55.5%) tumors were spindle cell tumors, 7 (25.9%) were 
epithelioid tumors, and 5 (18.5%) were mixed form tumors (Fig-
ure 6). Nine of the 17 GISTs located in the stomach were spindle 
cell tumors. All esophageal tumors were epithelioid tumors, and 
tumors localized in the colon or extraintestinal regions were ei-
ther spindle cell tumors (75%) or epithelioid tumors (25%).

Three out of the 27 patients were lost to follow-up. Two patients 
developed recurrent disease, and one died of GIST. The 5-year 
survival rate was 89.3% (Figure 7). Twenty-four (88.8%) patients 
underwent surgery. Of the 3 patients who did not undergo sur-
gery, 1 had metastatic disease at the time of diagnosis, and 2 had 
a mini- or micro-GIST localized in the stomach. On endoscopic sur-
veillance, the tumors remained stable. All patients with high-risk 
disease and metastatic disease underwent imatinib treatment.

DISCUSSION

Gastrointestinal stromal tumors are rare and constitute <1% of 
the primary tumors of the gastrointestinal system, 2.2% of the 
stomach tumors, 13.9% of the intestinal tumors, and 0.1% of 
the colorectal tumors (12). GISTs are most frequently located in 
the stomach (50%–60%), intestine (20%–30%), colon and rec-

Figure 1. CD117 staining of a gastrointestinal stromal tumor 
(×200 magnification)

Figure 3. Risk groups according to the Fletcher classification
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Figure 2. Locations of gastrointestinal stromal tumors
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tum (10%), and esophagus (5%). They are rarely located in the 
extraintestinal regions, such as the mesentery, omentum, and 
retroperitoneum (5%) (13). GISTs in the bladder and gallblad-

der have only been described in case reports (14). Consistent 
with the literature, most GISTs in our series were localized in 
the stomach (62%), yet our high ratio of extraintestinal GISTs 
(14.8%, 4 liver and retroperitoneal tumors) is a different finding.

Gastrointestinal stromal tumors are equally observed in both 
sexes. They are more frequent between aged 50 and 70 years. 
However, the development of GISTs in pediatric patients has 
also been reported (9). The incidence of GISTs in a Swedish 
study was 13 per million (15). In other studies, the annual in-
cidence in North America was 3.2 to 7.0 per million, whereas 
that in Hong Kong was 15 to 20 per million (2). Most GISTs 
(80%) are found incidentally; only a small ratio is observed as a 
component of a familial disease (e.g., neurofibromatosis type 
1 and Carney complex) (9).

Gastrointestinal stromal tumors were historically classified as 
soft tissue sarcomas (e.g., leiomyosarcoma, leiomyoma, and 
leiomyoblastoma) owing to their CD34 staining, but the c-
Kit mutation was demonstrated in 1990, after which the term 
“GIST” began to be used more frequently as a tumor group 
separate from leiomyosarcoma, schwannoma, and neurofi-
broma, all of which are c-Kit-negative (4). The Armed Forces 
Institute for Pathology reviewed 1765 patients who were di-
agnosed with smooth muscle tumors from 1979 to 1996 and 
classified 94% of them as GISTs (2, 3).

Histologically, GISTs are classified as spindle cell tumors (70%), 
epithelioid cell tumors (20%), and mixed-type tumors, which 
are rarely observed. Spindle cell tumors are large in volume, 
most frequently localized in the stomach and intestines, exhib-
it KIT and PDGFRα mutations, and respond well to treatment 
with imatinib mesylate. In contrast, the epithelioid subtype 
is less frequently observed, does not exhibit KIT and PDGFRα 
mutations, and co-occurs with lymph node metastases. Spin-
dle cell tumors were observed in 55.5% (n=15) of the patients, 
epithelioid in 25.9% (n=7) of the patients, and mixed in 18.5% 
(n=5) of the patients in the present study. Nine of the 17 GISTs 
were spindle cell tumors, whereas all esophageal tumors were 
epithelioid. Of those located in the colon or extraintestinally, 261
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Figure 4. Correlations between Ki-67 index and risk group
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Figure 5. The mean size of gastrointestinal stromal tumors
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Figure 7. The 5-year survival rate
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Figure 6. Histological types of gastrointestinal stromal 
tumors
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75% were spindle cell tumors, and 25% were epithelioid tu-
mors. In contrast to previous studies, mixed tumors had larger 
volumes in the present study (average diameter: 6.8 cm). c-Kit 
and CD34 were positive in 86.6% of the spindle cell tumors, 
and CD34 was negative in 2 tumors. Additionally, 54.1% of the 
epithelioid tumors were positive for both c-Kit and CD34. One 
case was c-Kit-negative, and the other case was CD34-nega-
tive. Among the mixed tumors, c-Kit/CD34 staining was posi-
tive in 80% of the cases, whereas 1 tumor was CD34-negative.

The prognosis and prognostic factors of GISTs have long been 
the subject of debates. Many parameters have been discussed, 
but four risk groups were recently accepted based on the tumor 
size and mitotic index (11). In addition to these two parameters, 
mucosal invasion, presence of tumor necrosis, increased cellu-
larity, and immunohistochemical markers of cell proliferation 
(Ki-67, MIB-I, PCNA, and DOG) have been considered as other 
potentially effective factors in the evaluation of malignancy risk.

The Ki-67 proliferative index is not included among the ac-
cepted prognostic factors, yet many studies (15, 16) have re-
vealed that it is more valuable than the mitotic index. Nilsson 
et al. (16) found that in patients with a Ki-67 index >7, GIST re-
currence is observed in 63%, and 47% die of this tumor. On the 
other hand, in patients with a Ki-67 index <7, the recurrence 
rate was only 4%, and only 1% died of the tumor. Zhao et al. 
(15) suggested that patients with a Ki-67 index >8 respond less 
to treatment with tyrosine kinase inhibitors. In our series, the 
Ki-67 index was >7% in 7 patients who were classified as low 
risk (n=1), intermediate risk (n=3), high risk (n=1), and phase 4 
(n=2) based on the Fletcher stratification.

Extraintestinal GISTs develop from multipotent stem cells, 
which are the precursors of the interstitial Cajal cells. Immu-
nohistochemical studies have shown that they are CD117-
positive, and according to a previous study, they constitute 
10% of all GISTs (17). In the 2012 San Francisco Gastrointestinal 
Cancers Symposium, Guye et al. (18) reported that based on the 
Surveillance, Epidemiology and End-Results records, 261 out of 
the 2951 patients who underwent surgery from 1996 to 2008 
had extraintestinal GISTs with a higher average diameter and 
were in advanced stages. The 5-year survival rate was 32% for 
extraintestinal GISTs and 49% for GISTs (18). Their report sug-
gested that extraintestinal localization is an independent factor 
for a poor prognosis. In our series, 4 patients had extraintestinal 
tumors, 3 had spindle cell tumors, and 1 had an epithelioid stro-
mal tumor. All cases were CD34- and CD117-positive, with an 
average diameter of 13.2 (8–18) cm. Two had necrosis, and the 
Ki-67 ratio was 14.8% (2%–25%). Two were localized in the liver 
(one was intermediate risk and the other was stage 4 with lung 
and adrenal metastases). Three were localized in the retroperi-
toneum or mesentery (intermediate and high risk). Recurrence 
was observed after 1 year in 1 patient with an intermediate-risk 
tumor. These patients were followed up for an average of 4 
(1–6) years, and all were alive at the time of the present study.

Although GISTs reach a larger volume than other gastrointesti-
nal tumors with adenocarcinoma qualities, they do not lead to 
lymphatic metastasis, making surgical procedures easier and the 
prognosis more favorable (8). Their biological behavior varies; 
only 10% to 30% of all GISTs progress to malignancy (13). There 
is still a lack of consensus on prognostic factors, but the risk clas-

sification described by Fletcher et al. (11) is an accepted guide-
line (18). Tumors displaying malignant behaviors are assessed by 
tumor size and the mitotic index per 50 high power field (HPF). 
When the tumor diameter alone is evaluated, a diameter <5 cm 
generally indicates a good prognosis, whereas a diameter >5 cm 
signifies a malignant prognosis. A mitotic index >5/50 HPF sug-
gests malignancy. However, these parameters have been shown 
to vary according to localization, and Miettinen et al. (19) of the 
Armed Forces Institute of Pathology added the GIST localization 
to the parameters indicated by Fletcher et al. (11). In our series, 
the use of the Fletcher classification revealed that 25.9% (7/27) 
of the cases were very low risk, 29.0% (8/27) were low risk, 25.9% 
(7/27) were intermediate risk, and 7.4% (2/27) were high risk.

The Memorial Sloan–Kettering Cancer Clinic has developed 
prognostic nomograms for calculating the 2-year and 5-year 
recurrence-free rates by evaluating the tumor diameter, mi-
totic index, and localization findings (2, 3).

The fundamental treatment method for most GISTs is surgi-
cal resection with clear surgical margins. The extreme fragility 
of the tumor requires special attention to prevent its rupture 
(8, 13) during the procedure with resultant intra-abdominal 
seeding. If the tumor ruptures, and if there is no indication for 
the tyrosine kinase inhibitor imatinib, then it should be noted 
as an epicrisis and brought to the oncologist’s attention; such 
cases are considered for imatinib treatment regardless of the 
Fletcher classification (8). Since the possibility of lymphatic 
metastasis is low in patients with sporadic GISTs (8, 13), lymph-
adenectomy is not necessary (2, 8, 13, 20, 21). However, case 
reports have indicated that the rate of lymph node metasta-
sis is higher in pediatric patients with GISTs that are c-Kit- and 
PDGFRα-negative, multifocal, or familial (22-24).

Laparoscopic procedures are not recommended for especially 
large tumors (8). Radiotherapy is ineffective (9). After surgical 
treatment, recurrence is observed mostly in the peritoneum 
(50%), liver (65%), or both (13). A review of the previous study 
suggests that omental tumors recur frequently, and this may 
be due to rupture and unseen implants. De Matteo et al. (25) 
reported that among their patients who underwent R0 resec-
tion, 35% have local recurrence, and 44% had local recurrence 
with liver metastases. The tumor diameter is more important 
than the surgical margin negativity for local recurrence accord-
ing to their results. We observed recurrence in 2 of the patients. 
In the first patient, a Fletcher low-risk epithelioid tumor in the 
stomach fundus was treated by proximal gastrectomy, and re-
currence developed at the resection line 4 years later despite 
the fact that the surgical margin was negative. In the second 
patient who was determined to have a retroperitoneal spindle 
cell tumor with intermediate risk, recurrence developed 1 year 
later and displayed high-risk tumor qualities. Interestingly, two 
neuroendocrine tumors, each with a diameter of 1 cm, were in-
cidentally detected in the intestine of the second patient.

The 5-year overall survival rate was 63% for patients with low-
risk tumors (<5 cm) and 34% for those with high-risk tumors 
(>10 cm) in the present study (26).

Patients with high-risk tumors (>5 mitoses/50 HPF, tumor di-
ameter >5 cm, tumor rupture during surgery, or R1-type resec-
tion and exon 11 mutation) are considered for adjuvant treat-262
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ment (8). In the present series, 5 out of the 27 patients had 
high-risk stage 4 GISTs according to the Fletcher classification 
and received imatinib treatment.

We were able to surgically treat 88.8% (24/27) of the patients, 
and the 5-year survival rate was 89.3%. Most of the tumors were 
resectable at the point of diagnosis. Most of the tumors (62.9%) 
were located in the stomach, and 81.4% (22/27) of the patients 
were classified as very low, low, or intermediate risk based on 
the Fletcher criteria. All of these factors can explain the high 
survival rate. De Matteo et al. (25) reported a 54% survival rate 
and 45% 5-year remission rate following radical surgery (R0).

CONCLUSION

We analyzed the clinical and pathological characteristics of 
GIST admitted and treated during the past 13 years. The most 
common site of tumor origin was the stomach. The size, mi-
totic index, and Ki-67 values were found to be high in interme-
diate- and high-risk groups and metastatic diseases.
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