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Background/Aims: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal 
tumors in the stomach. We evaluated the clinical outcomes of endoscopic treatment for gastric 
GISTs.
Methods: This is a single center, retrospective study that enrolled 135 cases of gastric subepi-
thelial tumors (SETs) resected by endoscopic procedures and confirmed as GISTs by histopa-
thology from March 2005 to July 2019. The immediate and long-term clinical outcomes were 
analyzed retrospectively. 
Results: The mean patient age was 57.9 years, and the mean tumor size was 2.1 cm. Of the tu-
mors, 43.0% were located in the body, followed by the fundus (26.7%) and cardia (17.0%). Most 
tumors (85.2%) were resected by endoscopic submucosal dissection, followed by endoscopic 
mucosal resection (6.7%), submucosal tunneling endoscopic resection (5.9%), and endoscopic 
full-thickness resection (2.2%). Macroperforation occurred in 4.4% and microperforation in 6.7% 
of the cases. The R0 resection rate was 15.6%. However, the rate of complete resection by the 
endoscopic view was 90.4%, of which 54.8% of cases were in the very-low-risk group, followed 
by the low-risk group (28.1%), intermediate-risk group (11.9%), and high-risk group (5.2%). Dur-
ing 36.5 months of follow-up, recurrence was found in four (3.4%) of the 118 patients who were 
monitored for more than 6 months (low-risk group, 1/37 [2.7%]; intermediate-risk group, 2/11 
[18.2%]; high-risk group, 1/6 [16.7%]). 
Conclusions: Endoscopic treatment of a GIST appears to be a feasible procedure in selected 
cases. However, additional surgery should be considered if the pathologic results correspond to 
intermediate- or high-risk groups. (Gut Liver 2023;17:217-225)
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the most 
common mesenchymal tumors and originate from the 
interstitial cells of Cajal in the gastrointestinal (GI) tract. 
In several studies, the endoscopic ultrasonography (EUS) 
characteristics that could predict the malignant potential 
of GISTs included large size (>3 cm), heterogeneous echo-
genicity, irregular extraluminal borders, cystic changes, 
calcification, exogastric growth, echogenic foci, lobulation, 

and ulceration.1-3 It is generally known that gastric GISTs 
show better prognosis than those of the small intestine, if 
the mitotic count is identical, and recent guidelines rec-
ommend surveillance monitoring rather than resection if 
gastric GIST is smaller than 2.0 cm and has no suggestive 
features of malignancy such as presence of symptoms, 
increase in size or high risk findings of EUS.4-8 However, 
even small gastric GIST may have high mitotic count >5/
high power field (HPF), and repeated surveillance without 
resection may lead to patient’s anxiety and poor compli-
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ance to examination. Thus, several researchers suggest ear-
lier resection of small GIST less than 2.0 cm.

To date, surgical resection is considered the main treat-
ment modality of GISTs.9 However, as endoscopic tech-
niques have advanced rapidly, en bloc resection of GISTs 
by endoscopic procedures has been available. In particu-
lar, several endoscopists have suggested that endoscopic 
treatment would be useful for tumors in areas where a 
laparoscopic approach is thought to be difficult such as 
in the cardia or esophagogastric junction.10 Moreover, 
previous studies showed that major complications such as 
macroperforation, major bleeding, pneumoperitoneum 
or intra-abdominal infection were generally managed by 
conservative medical treatment, and oncologic outcomes 
such as recurrence rate was relatively favorable, which was 
reported around 5%.11-14 Nonetheless, there is still some 
debate on the role of endoscopic treatment mainly because 
long-term follow-up data are insufficient.

In our retrospective study, we evaluated the feasibility, 
long-term efficacy, and safety of the endoscopic treatment 
of gastric GISTs.

MATERIALS AND METHODS

1. Patients’ characteristics
Between March 2005 and July 2019, 296 cases of sub-

epithelial tumors (SETs) were resected by endoscopic pro-
cedures such as endoscopic submucosal dissection (ESD), 
endoscopic full-thickness resection (EFTR), submucosal 
tunneling endoscopic resection (STER), endoscopic mu-
cosal resection, and polypectomy at Korea University Guro 
Hospital. Patient who had SET in upper GI tract initially 
underwent esophagogastroduodenoscopy (EGD) and EUS 
before the procedure. If patients agreed to undergo endo-
scopic resection for pathologic confirmation and therapeu-
tic purpose, we performed the procedure under informed 
contents.

Patients underwent EGD and EUS before the pro-
cedure. We analyzed the size, location, and layer of the 
tumor by EUS. After excluding esophageal or duodenal 
SETs, a total of 135 patients were diagnosed as GIST, and 
107 patients were diagnosed as non-GIST (leiomyoma 57, 
ectopic pancreas 27, neuroendocrine tumor 10, schwan-
noma 5, gastritis cystica profunda 4, duplication cyst 3, 
and lipoma 1). If SETs were diagnosed as GIST after the 
procedure, surveillance EGD and abdominal computed 
tomography (CT) were performed during the follow-up 
periods. We previously reported that recurrence rate of 
endoscopic treatment of GISTs in the upper GI tract was 
not significantly different with that of surgical resection, 

comparing 90 cases of endoscopic resection and 40 cases 
of surgical resection.14 In this study, we further followed 
up 84 of 90 patients and their clinical outcomes focusing 
on recurrence, and additionally enrolled 51 patients who 
underwent endoscopic resection for treatment of gastric 
GIST. Thus, we retrospectively analyzed the 135 cases of 
gastric GIST including immediate clinical outcomes such 
as the procedure type, complete resection rate, R0 resec-
tion rate, complications, and long-term clinical outcomes 
such as the recurrence rate were also included. This study 
was approved by the Institutional Review Board of Korea 
University Guro Hospital (IRB number: 2020GR0027).

2. Endoscopic procedures
An experienced endoscopist (J.J.P.) who experienced 

more than 2,000 ESD cases for lesions in the upper GI 
tract performed all procedures. In ESD, the endoscopist’s 
preferred technique, which was different from the standard 
ESD, was used. At first, peeling the mucosa off of the over-
lying peripheral margin was performed using a snare and 
grasping forceps. After injection into the submucosal layer, 
the SET was dissected using an insulated tip or a needle 
knife (Fig. 1). In the STER procedure, a submucosal entry 
was made by a mucosal incision 5 cm proximal to the SET, 
and a submucosal tunnel was created until the tumor was 
noted by endoscopic view. After exposure of the SET, the 
tumor was dissected completely. Finally, closure of the 
submucosal entry was performed using hemostatic clips. 
For the EFTR procedure, we made a circumferential inci-
sion around the tumor as deep as the muscularis propria 
layer, then a perforation hole to allow an incision into the 
serosal layer. We resected the tumor with the muscularis 
propria and serosal layer together using a snare. Finally, we 
completely closed the iatrogenic perforation using hemo-
static clips.14 All procedures were performed with written 
informed consent from the patient and guidance.

3. Histopathology
The pathologic diagnosis was made by hematoxylin and 

eosin staining and immunochemical findings. The mitotic 
count was measured in 50 HPFs, and we classified the risk 
of malignancy into four categories of very low, low, inter-
mediate, and high-risk groups by evaluating the mitotic 
counts and measuring the largest tumor size, based on the 
National Institutes of Health Consensus.15 

4. Definitions
R0 resection was defined as a resection with a clear mar-

gin microscopically. R1 resection was defined as the state 
where resection of the tumor was achieved macroscopi-
cally, but the tumor margins were positive microscopically. 



Joo MK, et al: Endoscopic Treatment of Gastric GIST

https://doi.org/10.5009/gnl210454  219

R2 resection was defined as the state in which the tumor 
remained grossly.4 We defined complete resection as the 
removal of the entire tumor, which was judged by the en-
doscopic view, including R0 and R1 resections. Macroper-
foration was defined when mesenteric tissue was identified 
in an endoscopy. Microperforation was defined as perfora-
tion that was not identified during the procedure, but free 
air was identified on radiologic findings after the proce-
dure.14 Major bleeding was defined as massive bleeding 
requiring surgery or transfusion. The procedure time was 
defined as the time from marking to complete removal, 
including the time required for hemostasis.16 The follow-
up period was defined as the duration from the time of the 
procedure to the last EGD or CT. Recurrence was defined 
if at least one of the following is found during surveillance: 
(1) gross tumor or SET-like bulging of mucosa is noted by 
EGD; (2) definite tumor is noted by CT scan; or (3) if the 
biopsy result from resection site suggests GIST (i.e., spindle 
cell), even post-procedure scar is clean by endoscopic view.

5. Follow-up
After endoscopic removal of the tumor, an endoscopic 

evaluation was performed the next day to identify whether 

there was bleeding and to examine ulcer formation. To 
evaluate healing of the tumor resection site, a follow-up en-
doscopy was performed 4 and 12 weeks after the resection. 
After that, the patients underwent an endoscopy every year 
for surveillance and CT scans were also performed.

6. Statistical analysis
We used SPSS 20.0 (IBM Corp., Armonk, NY, USA) 

for statistical analysis. Discontinuous data were assessed 
by using the chi-square test. Recurrence-free survival rate 
was assessed by using the Kaplan-Meier survival analysis 
and log-rank test. A p-value less than 0.05 was considered 
statistically significant.

RESULTS

1. Patient characteristics
The mean patient age was 57.9±12.2 years. Females 

represented 57.8% of the patients. Most patients were 
asymptomatic (120 patients, 88.9%), with epigastric dis-
comfort (11 patients, 8.1%), GI bleeding (3 patients, 2.2%), 
and jaundice (1 patient, 0.8%). The most frequent tumor 

A B C

D E F

Fig. 1.Fig. 1. A gastric subepithelial tumor (SET) was resected by the endoscopist’s preferred submucosal dissection technique. (A) Esophagogastroduo-
denoscopy showed a large SET at the lesser curvature side of the antrum in the stomach. (B, C) Peeling the mucosa from the overlying peripheral 
margin rather than the whole overlying mucosa was performed using a snare and grasping forceps. (D, E) The SET was dissected using an insulat-
ed-tip knife. (F) After resection of the tumor, no adverse events occurred.
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location was the body (58 patients, 43.0%), followed by the 
fundus (36 patients, 26.7%), cardia (23 patients, 17.0%), 
and antrum (18 patients, 13.3%). On the pre-procedure 
EUS, the tumor layer was the muscularis propria in 84 
patients (62.2%), submucosa in 49 patients (36.3%), and 
muscularis mucosa in one patient (0.7%) (Table 1).

2. Pathologic outcomes
The mean tumor size was 2.1±1.1 cm. Most of the 

patients had complete resections (122 patients, 90.4%), 
which were judged by the endoscopic view, and 21 patients 
(15.6%) had R0 resections. More than 50% of the patients 
(74 patients, 54.8%) were classified in the very-low-risk 
group, followed by the low-risk (38 patients, 28.1%), inter-
mediate-risk (16 patients, 11.9%), and high-risk groups (7 
patients, 5.2%) (Table 2).

3. Procedure-related outcomes
Most patients were treated by ESD (115 patients, 

85.2%), followed by endoscopic mucosal resection (9 
patients, 6.7%), STER (8 patients, 5.9%), and EFTR (3 
patients, 2.2%). The mean procedure time was 44.9±33.5 
minutes. Nineteen patients (14.1%) had complications, 
with microperforation occurring in nine patients (6.7%), 
followed by macroperforation (6 patients, 4.4%) and major 
bleeding (4 patients, 3.0%) (Table 2). When comparing 
complication rates between GIST and non-GIST, no sta-
tistical significance was found (macroperforation 4.4% vs 
2.8%, p=0.503; microperforation 6.7% vs 1.9%, p=0.075; 
major bleeding 3.0% vs 2.8%, p=0.941). To further analyze 
complication rates by tumor size, we classified the enrolled 
patients into three groups (<1 cm [n=16], 1 cm to ≤3 cm 
[n=101], >3 cm [n=18]), and found that complication rates 
among three groups were not significantly different (mac-
roperforation 0% vs 4.0% vs 11.1%, p=0.253; microperfo-
ration 11.8% vs 5.0% vs 11.1%, p=0.412; major bleeding 
0% vs 3.0% vs 5.6%, p=0.623). We also sub-analyzed the 
perforation rate by procedure type, and found that macro-
perforation was frequently found in STER (1/8, 12.5%) or 
ETFR (1/3, 33.3%) than ESD (4/115, 3.5%). Microperfora-
tion was found in eight cases (6.9%) by ESD, and one case 
by ESTD (12.5%). We consider that both complications 

Table 1.Table 1. Baseline Characteristics of Gastric Gastrointestinal Stromal 
Tumors 

Variable Data (n=135)

Age, mean±SD, yr 57.9±12.2
Sex, No. (%)
    Male 57(42.2)
    Female 78(57.8)
Symptoms, No. (%)
    No symptom 120 (88.9)
    Epigastric discomfort 11 (8.1)
    Bleeding  3 (2.2)
    Jaundice  1 (0.8)
Tumor location, No. (%)
    Fundus 36 (26.7)
    Cardia 23 (17.0)
    Body 58 (43.0)
    Antrum 18 (13.3)
Layer, No. (%)*
    Muscularis mucosa 1 (0.7)
    Submucosa 49 (36.3)
    Muscularis propria 84 (62.2)

*Evaluated in 134 patients.

Table 2.Table 2. Pathologic and Clinical Outcomes of Endoscopic Resection of 
Gastric Gastrointestinal Stromal Tumor 

Variable Data

Size, mean±SD, cm 2.1±1.1
Resection, No. (%)
    R0  21 (15.6)
    Complete resection 122 (90.4)
NIH risk group, No. (%)
    Very low 74 (54.8)
    Low 38 (28.1)
    Intermediate 16 (11.9)
    High 7 (5.2)
Procedure type, No. (%)
    ESD 115 (85.2)
    STER 8 (5.9)
    EFTR 3 (2.2)
    EMR 9 (6.7)
Procedure time, mean±SD, min 44.9±33.5
Complication, No. (%) 19 (14.1)
    Macroperforation 6 (4.4)
    Microperforation 9 (6.7)
    Major bleeding 4 (3.0)

NIH, National Institutes of Health; ESD, endoscopic submucosal dis-
section; STER, submucosal tunneling endoscopic resection; EFTR, en-
doscopic full-thickness resection; EMR, endoscopic mucosal resection.
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Fig. 2.Fig. 2. Kaplan-Meier graph of the recurrence-free survival rate after 
endoscopic resection of gastric gastrointestinal stromal tumors.
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would be inevitable during STER or EFTR. 

4. Recurrence during follow-up
The recurrence rate was analyzed for 118 patients who 

were followed up more than 6 months by EGD and CT scans. 
Among them, the mean follow-up period was 36.5±30.1 
months (range, 6 to 124 months) and a total of four patients 
(3.4%) had recurrences during the follow-up period. By 
Kaplan-Meier analysis, the 5-year and 10-year recurrence-
free survival rates were 92.5% and 77.1%, respectively (Fig. 
2). All the recurrent cases were larger than 2.0 cm, and the 
recurrence rate among subgroup of tumor size ≥2.0 cm and 
those who were followed up more ≥6 months was 6.8% (4/59). 
In terms of National Institutes of Health risk group, there was 
no recurrent case in very low-risk group (0/64, 0%), one in 
low-risk group (1/37, 2.7%), two in intermediate-risk group 
(2/11, 18.2%), and one in high-risk group (1/6, 16.7%) (Fig. 
3).

Three recurrences were noted in patients with R1 resec-
tion and one in those with R2 resection. The first recurrent 
case was a 56-year-old female, who had a 2.4-cm GIST at 
the posterior wall of the high body that was resected by ESD 
and classified as low risk because of a low mitotic count (4/50 
HPF). Recurrence was not found during 2.5 years of follow-
up. However, the patient did not visit after 31 months from 
the procedure. The patient revisited our hospital after 33 
months from the last follow-up because a newly developed 
SET was found at the previous ESD site in a local clinic. The 
tumor was re-resected by the ESD technique and confirmed 
as a GIST with high risk due to a high mitotic count (38/50 

HPF). The second case was a 56-year-old male, who had a 
3.1-cm GIST at the cardia that was resected by ESD method, 
and histopathologic evaluation showed high mitotic count 
(35/50 HPF) thus the tumor was classified as high-risk 
group. After 31 months of follow-up, surveillance EGD and 
CT found a recurrent tumor. The patient was transferred to 
another hospital at the patient’s request. The third case was a 
72-year-old female, who had a 4-cm GIST at the fundus that 
was resected by ESD and classified as an intermediate risk 
due to the relatively high mitotic count (9/50 HPF). After 
the procedure, the patient did not visit our hospital. After 92 
months from the procedure time, the patient revisited and a 
recurrent tumor was noted by EGD and CT. The tumor was 
resected by laparoscopic wedge resection and confirmed as 
a GIST with high risk due to the high mitotic count (14/50 
HPF). The fourth case was a 59-year-old male, who had a 2.5 
cm, located at low body, anterior wall side and mitotic count 
was 7/50 HPF that was corresponding to intermediate risk. 
A gross recurrent SET was noted at 45 months after endo-
scopic resection. The patient underwent additional surgery, 
and its pathologic result was as follows; size: 2.5 cm, mitotic 
count: 5/50 HPF, very low-risk group.

DISCUSSION

In our study, the endoscopic resection of GISTs was 
technically feasible. The recurrence rate was relatively low, 
and the complete resection rate was high, even though the 
R0 resection rate was low. In previous studies where GISTs 

Very low risk
(n=74)

Low risk
(n=38)

Intermediate risk
(n=16)

High risk
(n=7)

Follow-up <6 mo (n=10)

No recurrence (n=64)

Surgery due to
Perforation (n=1)

Surgery due to
Perforation (n=1)
Incomplete resection (n=1)

Follow-up <6 mo (n=3)

Surgery due to
Perforation (n=1)

No recurrence (n=36)
Recurrence (n=1)
- Re-do endoscopic resection

No recurrence (n=9)
Recurrence (n=2)
- Additional surgery (n=1)
- Palliative management (n=1)

No recurrence (n=5)
Recurrence (n=1)
- Loss of follow-up

GIST
(n=135)

Endoscopic resection of gastric SET
(n=242)

Non-GIST (n=107)

Leiomyoma (n=57)
Ectopic pancreas (n=27)
NET (n=10)
Schwannoma (n=5)
Gastritis cystica profunda (n=4)
Duplication cyst (n=3)
Lipoma (n=1)

Fig. 3.Fig. 3. Flowchart of enrolled patients according to risk stratification by National Institutes of Health Consensus. 
SET, subepithelial tumor; GIST, gastrointestinal stromal tumor.
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were resected by endoscopic procedures such as ESD, 
EFTR, and STER, recurrence was rarely reported (0% to 
2.7%).11,17-23 In this study, we enrolled a larger number of 
endoscopic cases (135 cases) including our previous cases, 
and the follow-up period was relatively longer than in the 
other studies (3.3 to 23.3 months). To our knowledge, this 
is the first study that followed up more than 100 patients 
who underwent endoscopic resection of gastric GIST 
with mean duration of follow-up longer than 3 years. The 
follow-up duration of current study is 36.5±30.1 months 
that is shorter than our previous report which compared 
endoscopic resection with surgery (45.5±29.1 months). We 
consider that newly enrolled patients after August 2014 
may affect this shortening. However, we believe that our 
current study still has strengths in that it demonstrated 
clinical outcomes of GIST resected by endoscopic proce-
dures during relatively long-term period.

Currently, the standard treatment for GISTs larger than 
20 to 30 mm is surgical resection according to several 
guidelines,6,9,24-27 and endoscopic resection might be tech-
nically unavailable or cause serious complications if the 
tumor is large (>30 to 40 mm).28,29 In general, periodic sur-
veillance is recommended in cases of SETs less than 20 mm 
in the stomach.6,9,24-27 However, there is no gold standard 
management strategy in such cases and we should consider 
that all GISTs have the potential for malignant transfor-
mation and distant metastasis.15,30 Furthermore, when we 
choose periodic surveillance, several issues such as the risk 
associated with repeated endoscopic procedures, delayed 
diagnosis of malignancy, low compliance and stress of the 
patient, and cost-effectiveness are involved.31,32 Considering 
possible recurrence, patients who underwent endoscopic 
resection of gastric GIST need to be closely followed up 
with annual endoscopic surveillance and CT scan, which is 
not different from clinical process of patients who do not 
undergo endoscopic resection of SET and are followed up 
with annual EGD. However, these patients may have anxi-
ety that they still have SET and do not know its definite 
diagnosis, which may cause poor compliance to annual 
EGD. Endoscopic resection can be helpful to patients in 
that it solves these problems.

Considering the malignant potential of GISTs and the 
problems with surveillance, a definitive diagnosis is neces-
sary for a small GIST, obtaining appropriate tissue is essen-
tial. However, the diagnostic yields of other methods such 
as “bite on bite” (<38%), jumbo forceps (60%), and EUS-
guided fine needle aspiration (38% to 84%) are unsatisfac-
tory.26 In this situation, endoscopic resection, another tech-
nique to obtain tissue, may provide an accurate diagnosis 
and appropriate therapy as well. It also avoids frequent 
re-examinations and reassures patients and has several 

advantages over surgical approaches as it is minimally 
invasive and reduces hospital stays and cost.14,33-35 Given 
the aforementioned concerns, we suggest that endoscopic 
resection would be an alternative treatment strategy for 
gastric GISTs according to a definite diagnosis, although 
careful patient selection considering tumor size and the 
presence of high-risk features at the pre-procedure EUS 
findings is necessary. Endoscopic resection of gastric GIST 
may have strengths over laparoscopic approach if tumors 
are located in the cardia or esophagogastric junction where 
laparoscopic approach is difficult. However, two of our 
recurrent cases were located in the cardia and high body, 
and all tumors were larger than 2.0 cm. Therefore, it would 
be more appropriate to consider surgical resection rather 
than endoscopic procedure regardless of tumor location, 
if tumor size is larger than 2.0 cm and pre-procedural EUS 
findings suggest high risk of malignancy.

When we resect GISTs endoscopically rather than surgi-
cally, the safety of the endoscopic treatment becomes a ma-
jor concern. The safety of endoscopic treatment for GISTs 
should be evaluated in terms of the clinical outcomes such 
as complications and oncological safety regarding the risk 
of recurrence during the long-term follow-up period. The 
most common complication was microperforation in 6.7% 
of the patients, but all were successfully treated by endo-
scopic closure using hemostatic clips and recovered with 
conservative care. Macroperforation occurred in 4.4% of 
the patients, for which laparoscopic closure was needed. 
Although the microperforation rate was relatively high as 
a complication after endoscopic resection, it can be man-
aged conservatively without surgical intervention in most 
patients. However, more than half of patients with SET 
who underwent endoscopic resection were diagnosed as 
non-GIST. Considering similar complication rate during 
endoscopic resection of non-GIST gastric SETs, this pro-
cedure needs to be carefully performed after sufficient pre-
procedural evaluation and selection of cases with a high 
possibility of gastric GIST.

In our study, the histopathologic evaluation showed low R0 
resection rates and high R1 resection rates. The endoscopic 
resection method mostly used was ESD (85.2%), and a por-
tion of gastric GISTs are widely connected with muscularis 
propria layer or even outpouching, which would be difficult 
to secure negative resection margin and contribute to low R0 
resection rate. However, a relatively low rate of recurrence 
(3.4%) was found during the mean 36.5-month follow-up 
period. A previous study analyzed the predictive factors of 
recurrence after resection in 136 patients with small (5 cm or 
less) primary gastric GISTs who underwent mainly surgical 
resections. Microscopically positive resection margins were 
noted in 10.3% of the patients. However, there was no recur-
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rence during a mean follow-up of 32 months. Interestingly, 
five patients (4%) who had tumors with a high mitotic index 
but free resection margins, showed recurrence during a me-
dian follow-up of 23 months. Thus, the authors concluded 
that the main predictor of recurrence was tumor biology such 
as abnormal p53 expression and a high mitotic index but not 
the microscopic marginal status.36 Another prospective study 
reported the clinical outcomes of 200 patients who under-
went surgical resection of gastric GISTs. In this study, a trend 
of early recurrence of tumors larger than 10 cm was shown. 
However, other factors including microscopically positive 
resection margins did not predict recurrence. Furthermore, 
only tumor size was a predictive factor for disease-specific 
survival, and microscopic margins did not influence survival 
outcome.5 Based on these previous studies and our current 
data, we suggest that careful surveillance after the endoscopic 
resection of GISTs may be considered even when R1 resection 
is noted. Considering our recurrent cases, particularly careful 
follow-up is necessary for patients in relatively high National 
Institutes of Health risk groups. Among the four recurrent 
cases, two were corresponding to intermediate risk, and each 
one from the other two was low and high risk, respectively. 
Therefore, it would be necessary to recommend additional 
surgery if pathologic finding of endoscopic resection is not 
corresponding to very low-risk group. Additionally, if tumor 
has typical EUS findings suggesting malignancy such as ir-
regular border, cystic spaces, echogenic foci and heterogene-
ity, surgery would be a better option than endoscopic resec-
tion. In addition, the current guidelines recommend imatinib 
therapy for at least 3 years in patients diagnosed with a high-
risk GIST after surgery.27,37 However, little is known about 
adjuvant imatinib therapy after endoscopic resection. Further 
large-scale studies are needed.

In conclusion, the endoscopic resection of gastric GISTs 
appeared to be feasible and safe when performed in se-
lected patients by skilled endoscopists, and oncologically 
safe with a low risk of recurrence once complete resection 
was achieved, even though the R0 resection rates were 
low. However, additional surgery should be considered if 
pathologic outcomes are corresponding to intermediate- 
or high-risk groups considering higher recurrence rate in 
those subgroups.
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