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that 43% of patients had tumors < 5 cm in size. Jumniensuk 
and Charoenpitakchai26 found the median size of GIST 
was 6.8 cm. However, Kim et al27 evaluated 1,057 GISTs and 
found median tumor size was 4 cm. Park et al28 reported the 
median tumor size was 3.1 cm. The median tumor size was 
smaller in the Eastern studies conducted in Korea and Japan 
due to improved nationwide surveillance for gastric cancer 
leading to earlier detection.

Lin et al24 reported that CD117 was positive in 89% of tissue 
samples and there were 72.8% positive for CD34. Consistently, 

in the present study, tumors stained positive for CD117 in 
95.7%. However, CD34 stained positive in only 46% of cases as 
CD34 was not routinely done in our hospital due to financial 
reasons and CD34 staining was unknown in about one third 
of cases.

In the current study, about 44% of patients had high risk 
tumors and 20% had intermediate risk tumors. Compared to 
published literature, very low risk group was not represented 
in our data likely due to lack of screening program and late 
diagnosis. Wang et al14 reported the distribution of very low-, 

Table  2  Multivariate analysis of disease-free survival and overall survival

Disease-free survival Overall survival

Variables p-Value HR 95% CI for HR p-Value HR 95% CI for HR

Margin status 0.006 4.373 1.536–12.448 0.003 5.135 1.756–15.015

Site 0.005 8.173 1.888–35.382 0.028 6.346 1.218–33.057

Size 0.003 1.146 1.047–1.255 0.002 1.196 1.069–1.338

Mitotic count 0.001 1.367 1.130–1.653 0.056 1.235 0 .994–1.533

NIH risk score 0.026 5.566 1.227–25.250 0.008 8.745 1.740–43.944

Abbreviations: CI, confidence interval; HR; hazard ratio; NIH, National Institutes of Health.

Fig. 2 Overall survival for 93 patients with nonmetastatic gastrointestinal stromal tumors according to age (A), sex (B), performance status 
(C), presentation (D), margin status (E), tumor location (F ), tumor size (G), mitotic count (H), and risk score (I).
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low-, intermediate-, and high-risk groups was 8.0, 36.4, 15.7, 
and 39.8%, respectively. Huang et al25 reported that the risk 
categories of 333 GIST patients were very low risk (4.8%), low 
risk (18.9%), intermediate risk (17.7%), and high risk (47.7%).

In the present study, the 5-year DFS was 74.5% and 
the 5-year OS was 80%. Consistent with our study, Wang 
et al14 reported the 5-year DFS and OS of 401 patients with 
operable GIST were 77.4 and 84.8%, respectively. Huang et 
al25 reported that the 5-year DFS was 70.9%. Call et al16 found 
that 5-year OS for 1,215 patients with GIST was 79%.

Different prognostic factors identified previously were 
investigated in the current study. On univariate and multivar-
iate analyses, margin status, tumor site, tumor size, mitotic 
counts, and NIH risk score were significantly associated with 
both DFS and OS. Our results regarding these factors reached 
a general agreement with prior reports, showing that larger 
tumor size, high mitotic counts, and nongastric locations and 
positive resection margin were steadily indicative of unfavor-
able DFS and OS for patients with GIST. Favorable prognosis 
of gastric GISTs might be related to early presentation, diag-
nosis, and treatment. Mitotic count is among the important 
prognostic factors in GIST and listed in NIH criteria. However, 
it is unreliable and subjective index and the number of mito-
ses detected depends on the tissue fixation time, the magni-
fication of the field under the microscope, and the experience 
of the examiner.

This is in concordance with prior studies and the data 
of others. Several studies indicated that tumor size, mitotic 
count, and primary tumor location were significant and reli-
able prognostic factors for OS. Lin et al24 found that tumor size, 
mitotic count, and resectability correlated significantly with 
tumor recurrence and survival. Wang et al14 demonstrated 
that nongastric origin, larger tumor size, higher mitotic rate, 
higher risk grade, adjacent organ involvement contributed to 
poorer outcome (lower DFS and OS) in univariate analysis.

Wang et al29 evaluated the prognostic factors for GISTs in 
84 patients after R0 resection and demonstrated on univari-
ate analysis that GI bleeding, nongastric tumor location, large 
tumor size, high mitotic count were poor prognostic indica-
tors for DFS.

Our findings confirmed that complete resection of the 
tumor with R0 is one of the most important prognostic fac-
tors for OS. Similarly, DeMatteo et al30 found on univariate 
analysis that tumor size and complete resection of gross dis-
ease were significant predictors of survival. Lin et al24 found 
that complete resection of the tumor is one of the most 
important factors related to survival.

This study has certain limitations including being a retro-
spective study with a relatively smaller sample size, a large 
proportion of censored cases and lack of data about other risk 
factors like tumor rupture and serosal invasion. However, our 
study was conducted in a single tertiary hospital including 
homogenous population cohort with long-term follow-up 
period and uniform treatment. Despite these caveats, it 
appears that our results can contribute to the growing body of 
evidence about the prognostic factors in patients with GISTs.

In conclusion, surgical resection with negative margin is the 
mainstay treatment for nonmetastatic GISTs with additional 

imatinib mesylate as adjuvant therapy for intermediate and 
high-risk groups. Large tumor size, nongastric tumor location, 
positive tumor margin, high mitotic count, and high NIH risk 
score are predictive for unfavorable DFS and OS of GISTs.
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