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Abstract
AIM: To review a single institutional experience in cli
nical management of gastrointestinal stromal tumors 
(GIST) and analyze for factors determining treatment 
outcome.

METHODS: Clinicopathological data of patients with 
a diagnosis of GIST who were treated at our institute 
during November 2004 to September 2009 were retro
spectively reviewed.

RESULTS: Ninetynine cases were included in the ana
lysis. Primary tumor sites were at the stomach in and 
small bowel in 44% and 33%, respectively. Thirtyone 
cases already had metastasis at presentation and the 
most common metastatic site was the liver. Sixtyfour 
cases (65%) were in the highrisk category. Surgical 
treatment was performed in 77 cases (78%), 3 of whom 

received upfront targeted therapy. Complete resection 
was achieved in 56 cases (73% of operative cases) and 
of whom 27 developed local recurrence or distant me
tastasis at a median duration of 2 years. Imatinib was 
given as a primary therapy in unresectable cases (25 
cases) and as an adjuvant in cases with residual tumor 
(21 cases). Targeted therapy gave partial response in 
7 cases (15%), stable disease in 27 cases (57%) and 
progressive disease in 13 cases (28%). Fouryear over
all survival was 74% (95% CI: 61%83%). Univariate 
survival analysis found that lowrisk tumor, gastric site, 
complete resection and response to imatinib were as
sociated with better survival.

CONCLUSION: The overall outcomes of GIST can be 
predicted by riskcategorization. Surgery alone may not 
be a curative treatment for GIST. Response to targeted 
therapy is a crucial survival determinant in these pa
tients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are relatively 
uncommon mesenchymal neoplasms arising primarily in 
the wall of  the stomach, small intestine, and colon, and 
other sites within the abdomen[1]. Although GIST com-
prises only 0.2% of  all gastrointestinal tumors, it is the 
most common mesenchymal tumor, accounting for 80% 
of  gastrointestinal tract sarcomas. Recent studies have 
found incidence rates of  GISTs of  10-20, 7-15, and 14 
cases/million per year in the United States[2], Europe[3], 
and Taiwan[4], respectively. The primary tumor is most 
commonly located in the stomach (50%-65%) or small 
intestine (25%-30%), however it has also been reported 
in the colon, esophagus and a number of  extra-gastroin-
testinal sites[5-7]. 

Surgery is the mainstay treatment with a curative aim 
for localized GISTs without metastasis. Previous stud-
ies have found five-year disease free survival in primary 
GISTs in whom complete surgical resection could be 
achieved to be 65%[8,9], although another study found 
recurrent disease in a number of  cases after complete 
surgical resection at a median time of  20 mo[9]. In pri-
marily unresectable or metastatic disease, the current 
first line treatment is a tyrosine kinase inhibitor, ima-
tinib mesylate. Such molecular targeted therapy gives a 
varying response rate depending on the tumor location, 
histological risk stratification and mutation status of  the 
receptor tyrosine kinase KIT. In general, symptomatic 
GIST cases who were in the high risk group have shown 
poorer disease free survival rates even when complete 
surgical resection could be achieved[9-12]. Other than 
histopathological criteria, risk determinants for disease 
specific survival include non-gastric primary location, 
macroscopic residual tumor and tumor rupture. In un-
resectable cases, various studies have found that factors 
determining response were primarily biological charac-
teristics, including a high mitotic index and KIT muta-
tion status[13,14]. 

This study aimed to review the clinical presentations, 
pathological characteristics and treatment outcomes of  
GIST cases in a university hospital setting in Southern 
Thailand, analyzed for factors effecting treatment out-
comes.

MATERIALS AND METHODS
The study was approved by the Institutional Ethic Com-
mittee of  the Faculty of  Medicine, Prince of  Songkla 
University. A list of  patients with the pathological di-
agnosis of  GIST during November 2004 to September 
2009 was obtained from the Department of  Pathology 
and the Tumor Registry Unit of  our institution, Song-
klanagarind Hospital. Details on sociodemographic and 
clinical data, pathological and laboratory findings, and 
treatment were retrieved from the hospital information 
system. A diagnosis of  GIST was based on a histopatho-
logical appearance that was compatible with GIST (spin-
dle or epithelioid cell type) and was confirmed by posi-

tive immunohistochemical staining for CD117. Patients 
who were referred to our institute after a diagnosis was 
made were included only if  the pathological slides were 
available for review. Patients without adequate follow-up 
were excluded from this review.

The morphological characteristics of  the tumors 
were evaluated according to the risk stratification criteria 
of  the National Institutes of  Health (NIH) consensus 
(Fletcher’s criteria 2002)[10], which classifies GISTs into 
very low, low, intermediate, and high risk categories. Our 
treatment usually began with surgical removal of  the 
tumor if  possible. In cases with unresectable tumor or 
distant metastasis, treatment began with a daily dose of  
400 milligrams of  imatinib, a tyrosine kinase inhibitor. 
Response to the treatment was evaluated and assessed by 
a radiologist, beginning at 12 mo after treatment initia-
tion, based on the Response Evaluation Criteria In Solid 
Tumors (RECIST) method[15]. Long-term treatment out-
comes included overall survival (OS) and progress free 
survival (PFS) with recurrence, progressive disease and 
death set as sensors for the PFS analysis.

The mutation status of  the tumors was analyzed in 
cases in which a specimen was available. For analysis, 
tumor DNA was extracted from formalin-fixed paraffin 
embedded tissue using a DNeasy Blood and Tissue Kit 
(Qiagen). The mutation study covered exons 9 and 11 
of  KIT. The studies used polymerase chain reaction and 
direct nucleotide sequencing method.

Descriptive statistics were used to describe the base-
line characteristics and clinical information of  each pa-
tient. Univariate survival analysis used the Log-rank test 
and a stepwise Cox proportional hazard analysis was used 
for multivariate survival analysis. The statistical signifi-
cance of  each variable was tested by a log-likelihood ratio 
of  successive models at a P value < 0.05. All analysis was 
done using the Stata version 6.0 program (Stata Corpora-
tion, TX).

RESULTS
From November 2004 to September 2009, 100 patients 
were diagnosed with GIST. One patient was excluded 
due to being lost to follow up before receiving any treat-
ment, leaving 99 cases in the analysis. Patients who were 
referred after initial diagnosis accounted for 51% of  
the total. Gender distribution was 55 male: 44 female or 
1.25:1. The median age at diagnosis was 58 years (range 
10-82 years). The only case of  pediatric GIST was a girl 
who presented at the age of  10 years. Almost all patients 
(87%) were symptomatic and about half  (57%) present-
ed with an abdominal mass. Twenty-six patients (26%) 
came with gastrointestinal bleeding, 2 had gut obstruc-
tion and 2 had intestinal perforation. 

The most common primary tumor sites were the sto-
mach (43 cases, 44%) and small bowel (33 cases, 33%). 
The other sites were the rectum (5 cases), omentum (2 
cases), retroperitoneal (3 cases) and unknown primary (13 
cases). Thirty-one cases already had metastasis at presen-
tation and the most common metastatic site was the liver. 
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When the NIH risk criteria was used to categorize the 
cases, 65% of  the patients were in the high risk group, 
with 17%, 12% and 6% in the intermediate, low and very 
low risk groups, respectively. On histopathology, 98% of  
cases were positive for CD117 immunohistochemistry, 
positive staining for CD34 was 79%, smooth muscle actin 
30%, S100 24% and desmin 9%. Mutations of  KIT were 
studied in 35 cases whose specimens were available. The 
study detected KIT mutations in 19 cases; 17 in exon11 
and 2 in exon9. 

Surgical treatment
The seventy-seven cases who underwent surgical treat-
ment included 74 cases who had primary surgery and 
3 cases who received upfront tyrosine kinase inhibitor 
therapy prior to their operation (Figure 1). Fifty-six cases 
in this group (73% of  operative cases) achieved com-
plete resection. About half  of  these 56 (29 cases) were in 
the high risk group according to the NIH risk classifica-
tion. Seven of  the patients who had a complete resection 
later developed local recurrence, and 14 distant metasta-
ses. Twenty of  these 21 cases were in the high risk cat-
egory and the median time to recurrence was 23.3 mo. 
In the 25 unresectable cases, 16 cases (64%) originally 
presented with metastasis, all of  which were categorized 
as high risk according to the NIH risk classification. In 
the 9 of  these cases without metastasis, the main reason 
for unresectability was structure involvement.

We achieved complete resection in the majority of  
gastric GIST cases (70%), the complete resection rate 
was 46% in extra-gastric tumors (Table 1). 

Response to tyrosine kinase inhibitors
Tyrosine kinase inhibitor therapy was given to our pa-
tients when they had an unresectable tumor, residual 
disease, or recurrence after primary surgical resection. 
According to the RECIST, of  the 47 patients who re-
ceived tyrosine kinase inhibitor therapy, 7 cases (15%) 
had partial response, 27 cases (57%) had stable disease, 
and 13 cases (28%) had progressive disease. Of  the 3 
cases in which surgical exploration was performed after 
targeted therapy and the radiologic diagnosis scored sta-
ble disease or partial response, one achieved a complete 

pathological response (Figure 2). Adverse reactions were 
recorded in 18 cases (38%). The three most common 
adverse reactions were edema (6 cases, 13%), anemia (5 
cases, 11%) and skin rash (3 cases, 6%)

When the primary tumor site was considered, 4 cases 
(31%) of  gastric GIST achieved a partial response, which 
was significantly higher than in the other sites (P = 0.047) 
(Table 2).

Survival analysis
Until the preparation of  this manuscript in September 
2011, the mean follow-up period was 49 mo. The four-
year overall OS and PFS rates (Figure 3) were 74 % (95% 
CI: 61%-83%) and 72 % (95% CI: 59%-82%), respec-
tively.

On univariate analysis, presence of  liver metastasis, 
presence of  residual disease or unresectability, high risk 
disease, non-gastric primary site, presence of  liver me-
tastasis and unresponsiveness to targeted therapy were 
factors that were significantly associated with poorer OS 
(Table 3). High risk disease, unresponsiveness to targeted 
therapy and gastric GIST had significantly poorer PFS. 
High risk categorization reduced 4-year PFS from 95% 
in other risk groups to 61 (P < 0.01). Gastric GIST had 
a 4-year PFS of  89%, compared to 63% in other pri-
mary sites (P = 0.04). On multivariate analysis, the NIH 
risk category was the only factor that most fit the Cox 
regression model at the hazard ratio of  6.12 (95% CI 
1.4-26.4) 

Considering cases who were primarily resectable, the 
4-year recurrent free survival (RFS) was 76.5%. 4-year 
RFS in cases with high NIH risk (94.1%) was also signif-
icantly better than those in other risk categories (62.9%) 
(P < 0.01) (Figure 3C).

DISCUSSION
It has only been since around the year 2000 that the term 
GIST began to appear in pathological reports in our 
institute. The diagnosis became more common in the 
following years, possibly due to increasing awareness of  
this diagnosis of  both the pathologists and the clinicians. 
In general, the tumor is defined as a mesenchymal neo-
plasm arising in the gastrointestinal tract and expressing 
KIT (CD117)[16]. The mainstay treatment for a GIST is 
surgical removal. The five-year survival rate after com-
plete surgical resection was reported at 48%-79%[17]. In 
situations where complete resection is not possible, tyro-

GIST
N: 99

Resectable
N: 74 + 3

Unresectable
N: 25

Neoadjuvant
3 cases

Complete
resection

N: 56 (73%)

Residual
disease

N: 21 (27%)

Figure 1  Categorization of 99 cases of gastrointestinal intestinal tumor ac-
cording to their resectability. GIST: Gastrointestinal stromal tumor; N: Number.
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Primary sites No. of 
cases

Complete 
resection

Residual 
disease

Unresectable

Stomach 43 30 (70) 9 (20) 4 (9)
Small bowel 33 20 (61) 6 (18)    7 (21)
Rectum   5   2 (40) 1 (20)    2 (40)
Extra-gastrointestinal 18   4 (22) 5 (28)    9 (50)

Table 1  Resectability of gastrointestinal stromal tumor 
according to primary tumor sites  n  (%)
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sine kinase targeted therapy is the current treatment of  
choice.

In our study, a majority of  our patients were symp-
tomatic cases that belonged to the high risk category. At 
presentation, 25% of  the cases were considered unre-
sectable, either due to anatomical difficulty or presence 
of  distant metastasis. Surgery was performed in 78% and 
complete resection was achieved in 73% in cases who 
underwent surgical exploration. However, we found that 
48% of  the patients who achieved complete tumor re-
moval developed local recurrence or distant metastasis at 
a median duration of  2 years. This figure was consistent 
with previous studies that also experienced a medium-
term recurrence after the surgical treatment alone[18-20]. 
Our analysis showed that almost all these failure cases 
were in the original high risk category, according to the 
NIH criteria, which raises a question concerning the role  

Table 2  Response to targeted therapy according to site of 
primary tumor  n  (%)

PR1 SD PD

All 47 cases   7 (15)  27 (57)2 13 (28)
Stomach (13 cases)   4 (31)   7 (54)   2 (15)
Small bowel (19 cases) 1 (5) 10 (53)   8 (42)
Rectum (2 cases) -     2 (100) -
Extra-gastrointestinal (13 cases)   2 (15)   8 (62)   3 (23)

1Response as evaluated by the response evaluation criteria in solid tumors 
method; 2One case in this group had complete histopathological response. 
SD: Stable disease; PD: Progressive disease; PR: Partial response.

Pornsuksiri K et al . Gastrointestinal stromal tumor in southern Thailand

Figure 2  Abdominal computerized tomography and histopathological pictures of a 68-year-old male patient who presented with abdominal mass. A: Com-
puterized tomography (CT) shows a large enhancing solid mass (T), measuring 11.2 cm × 11.9 cm × 10.7 cm, occupying the left upper quadrant between the stomach 
and the spleen. A liver nodule is also visible in segment Ⅳ; B: Forty months following the beginning of imatinib therapy, a follow-up CT showed partial tumor response; 
C, D: Image-guided tissue biopsy revealed a spindle cell tumor (arrows) that marked CD117. The mitotic cell count was 2 cells/50 high power fields; E, F: Following an 
en bloc resection including a total removal of the stomach together with the spleen and a wedge resection of hepatic metastasis, the pathological tissue showed only 
a stromal hyalinization and dystrophic calcification with a scanty number of differentiated spindle cells that marked S-100, but not CD117. 

Spleen

T

Spleen

A B

C D

E F

Spleen
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of  postoperative adjuvant treatment in the high risk pa-
tient. Two recent studies have suggested that adjuvant 
imatinib therapy may improve RFS after the resection of  

a primary gastrointestinal stromal tumor[21-23], although 
these studies had only a limited follow-up duration, thus 
the findings are still not confirmed.

The GIST is not a chemosensitive tumor. Never-
theless, small molecule targeting the specific tyrosine 
kinase is an effective adjuvant treatment and is a proto-
type of  targeted therapy in human neoplasms. Imatinib 
mesylate is a compound known to be active against  
BCR-ABL, KIT receptors and platelet-derived growth 
factor receptor-α[23]. Imatinib clearly has a role in unre-
sectable GISTs and also resectable GISTs with residual 
disease after surgery. A number of  studies examining 
the efficacy of  imatinib in advanced GISTs found that it 
gave 5% complete response, 45%-65% partial response 
and 18%-32% stable disease[24-26]. The 15% partial re-
sponse and 56% stable disease rates in our patients were 
relatively low. However, the 4-year OS of  74% in our 
patients was compatible with other major studies in the 
post-imatinib era[19,27,28]. We had 3 patients in whom up-
front imatinib converted the tumor from unresectable to 
removable. As mentioned earlier, one of  these cases had 
pathologically complete remission and 2 cases had tumor 
shrinkage, to an extent that then allowed their complete 
removal, suggesting a positive role for this drug in pre-
operative down-staging of  GISTs. In addition, our study 
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Figure 3  Kaplan-Meier survival probability curves. Kaplan-Meier survival probability curves showing overall survival (OS) (A) progress free survival (PFS) (B), sig-
nificant difference in the recurrent free survival (RFS) after surgery in primary resectable cases, comparing between the cases in the high risk group according to the 
National Institute of Health risk categorization, and the cases in the other risk groups (C) and significant difference in the OS (D).

Four-year OS (%) P  value

OS (99 cases) 72.4
Primary tumor site     0.02
   Stomach 86.5
   Non-stomach 64.5
Risk category1 < 0.01
   Non-high risk (35 cases)                    92
   High risk (64 cases) 60.9
Liver metastasis at diagnosis < 0.01
   Absent (72 cases) 86.3
   Present (27 cases) 44.6
Residual disease after surgery     0.04
   Absent (56 cases) 84.1
   Present (21 cases) 61.5
Response to targeted therapy     0.03
   CR + PR (8 cases) 88.9
   SD + PD (40 cases) 64.2

Table 3  Univariate survival analysis of factors associated with 
survival in 99 cases of gastrointestinal stromal tumors

1Risk categorization according to the United States National Institute 
of Health consensus 2002. OS: Overall survival; SD: Stable disease; PD: 
Progressive disease; CR: Complete response; PR: Partial response.
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found that gastric GISTs responded to the treatment 
better than other sites, which may explain the better 
prognosis of  GISTs in this location[29]. A recent multi-
institutional trial suggested that extension of  imatinib 
treatment duration to 36 mo significantly improved RFS 
for operable GISTs[30].

On survival analysis, the study found associations 
between certain clinical parameters and survival, includ-
ing gastric site, risk categorization and treatment factors. 
An excellent outcome could be expected if  complete 
resection could be achieved. Up to 95% 3-year OS was 
observed in cases with complete tumor removal. In cases 
that could not have their tumor removed in the first 
place, disease control depended solely on the response 
to targeted therapy. Unresectable cases which imatinib 
failed to control the tumor growth had an average 3-year 
OS of  less than 60%, compared to 80% in those who 
achieved at least stable disease status. Although the re-
sectability and targeted therapy response were crucial 
outcome determinants, analysis of  the whole series show-
ed that the NIH risk categorization was an independent 
factor that predicted survival probability in our patients. 
On average, patients who were not in the high-risk group 
had more than 90% survival probability. This could be 
partly at least explained by noting that high risk patients 
were less likely to have a complete tumor removal, as 
tumor size is one parameter that determines risk in the 
NIH risk consensus.

In conclusion, our study examined the treatment 
outcomes of  GISTs over a 5-year period in a teaching 
hospital in southern Thailand. The study found that the 
outcomes were mainly determined by tumor resectability 
and response to targeted therapy and that NIH risk cat-
egorization could predict the overall prognosis. 
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