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Abstract
Background and aims  Currently, published data of endoscopic resection (ER) for giant (≥ 6 cm) gastric subepithelial tumors 
originating from the muscularis propria layer (MP-SETs) are extremely rare and limited to only case reports. The aim of this 
study was thus to assess the feasibility of using ER for giant (≥ 6 cm) gastric MP-SETs in a case series.
Methods  Between July 2013 and December 2020, a total of 23 patients with giant (≥ 6 cm) gastric MP-SETs were treated 
with ER in the endoscopic center of Taizhou hospital. The study assessed outcomes of en bloc resection, complete resection, 
total complications, and local residual/recurrence of tumors.
Results  The mean procedure time was 112.2 min. En bloc resection was achieved in 22 tumors (95.7%). En bloc removal 
from the stomach and complete resection were achieved in 6 patients (26.1%). The rate of complete resection differed signifi-
cantly depending on the minimum tumor diameter (P < 0.001). During hospitalization, 4 patients had complications, includ-
ing localized peritonitis (3/23, 13.0%) and pulmonary infection (1/23, 4.3%). These 4 patients recovered successfully after 
conservative medical treatment. Histopathological examination revealed that 18 tumors were gastrointestinal stromal tumors 
(GISTs), and 5 tumors were leiomyoma. No patients were observed to have residual or recurrent tumors during the follow-up.
Conclusions  Although ER for giant (≥ 6 cm) gastric MP-SETs was associated with several technical challenges and a rela-
tively low complete resection rate, this technique was found to be a feasible therapeutic method for selected patients with a 
giant (≥ 6 cm) gastric MP-SETs when performed by an experienced endoscopic team.

Keywords  Giant gastric subepithelial tumors · Endoscopic resection · Endoscopic full-thickness resection · Endoscopic 
submucosal dissection

Although endoscopic resection (ER) is performed around 
the globe for the treatment of gastric subepithelial tumors 
originating from the muscularis propria layer (MP-SETs), 
published data of ER for giant (≥ 6 cm) gastric MP-SETs are 

extremely rare and limited to only case reports [1, 2]. This 
is mainly due to several technical challenges of using ER 
to remove giant (≥ 6 cm) tumors in the stomach. The major 
technical challenges include acquiring a clear endoscopic 
procedure view, en bloc removal of the large tumor from the 
narrow cardia and esophageal cavity, and closing the large 
gastric wall defect after tumor resection [1, 3, 4]. Therefore, 
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laparoscopic resection is still the prevailing treatment for 
patients with giant (≥ 6 cm) gastric MP-SETs [4–6].

Our endoscopic center is one of the endoscopic submu-
cosal dissection (ESD) training centers within the Chinese 
Medical Doctor Association. Our endoscopic center has 
treated more than 1900 cases of gastric MP-SETs using the 
ER method since 2005. In 2020, our recent study reported 
that our endoscopic center had treated 101 cases of large 
(≥ 4 cm) upper gastrointestinal MP-SETs with ER between 
June 2012 and December 2018. However, in that study, only 
4 tumors were larger than 6.0 cm [7]. Based on our previ-
ous successes using ER for gastric MP-SETs, from March 
2019, we began routinely applying ER to treat giant (≥ 6 cm) 
gastric MP-SETs in patients who preferred ER treatment. In 
this study, we evaluated the short-term oncologic outcomes 
of ER for treating patients with giant (≥ 6 cm) gastric MP-
SETs and then assessed the safety and feasibility of ER in a 
case series of 23 patients.

Patients and methods

Study design and patients

The ethics committee of Taizhou Hospital of Zhejiang Prov-
ince, Wenzhou Medical University (K.20210810) approved 
this retrospective study. The inclusion criteria were as fol-
lows: (1) gastric MP-SETs with clear boundaries and with-
out lymph node or distant metastasis confirmed by endo-
scopic ultrasonography (EUS) and computed tomography 
(CT), (2) a maximum tumor diameter of more than or equal 
to 6.0 cm in diameter (if the tumor could not be removed 
from the stomach with en bloc, the tumor size was measured 
by CT 3D reconstruction before the procedure), (3) patients 
that could tolerate anesthesia with tracheal intubation with 
no blood coagulation disorders before the procedure, and 
(4) patients with a preference for endoscopic resection of 
the tumor.

Between July 2013 and December 2020, a total of 23 
patients with giant (≥ 6 cm) gastric MP-SETs were treated 
with ER in our endoscopic center. Before the endoscopic 
resection procedure, signed informed consent forms were 
obtained from all patients after they were informed of other 
possible treatment options, including laparoscopic resec-
tion or laparotomy. Patients who chose endoscopic resec-
tion were informed of the chance that the tumor might not 
be able to be removed en bloc by endoscopy. In this case, 
there were three alternative methods, including laparoscopic 
removal, piecemeal removal, and affixing the resected tumor 
to the stomach with clips temporarily to be removed en bloc 
with endoscopy on the second day. In addition, patients 
were advised that surgical intervention might be required 
in the event of complications that could not be managed 

successfully by conservative medical therapy and/or endo-
scopic methods.

ER procedure

We performed ER for giant (≥ 6 cm) gastric MP-SETs using 
a single-channel endoscope (Q-260J, Olympus, Tokyo, 
Japan) with a transparent cap (ND-201-11802, Olympus) 
attached to the tip. First, a high-frequency electronic cut-
ting device (VIO 200D; ERBE, Tübingen, Germany) was 
set to the forced coagulation mode (effect 2, output 40 W) 
before several dot marks were made around the lesion mar-
gin with a needle knife or a hybrid knife (ERBE, Germany). 
Next, several milliliters of a solution (100 mL saline + 2 mL 
indigo carmine + 1 mL epinephrine) were injected, and cir-
cumferential mucosal resection was performed along with 
the marked dots with a hybrid knife in the ENDO CUT Q 
mode (effect 3, duration 3, interval 2). If the tumor exhibited 
intraluminal growth or was not connected to the MP layer, 
the ESD technique was used in resection. In cases where 
the tumor exhibited extraluminal growth or was tightly con-
nected to the MP layer, the endoscopic full-thickness resec-
tion (EFTR) technique was used in resection (Fig. 1). When 
performing the EFTR technique, we used a dual-channel 
endoscope (GTF-2TQ260M, Olympus) in order to take 
hold of the tumor and acquire a clear endoscopic resection 
view. If necessary, we had the option of using a position 
change or clip-with-thread traction method to acquire a clear 
endoscopic resection view. If the tumor was resected from 
the stomach, loop-and-clips closure or over-the-scope clip 
(OTSC) was applied to close the mucosal defect or to rees-
tablish the full thickness of the stomach. Finally, in the case 
that the resected tumor was removed from the stomach, an 
endoscopic lithotripter (BML-4Q, Olympus) was used to 
hold the tumor steady during its removal. If it was unlikely 
that the resected tumor could be removed from the stomach, 
the tumor was removed in pieces or temporarily affixed to 
the stomach with clips (Fig. 2). This removal method led 
to the resected tumor being corroded by stomach acid and 
becoming smaller, which then allowed removal of the tumor 
from the stomach using an endoscopic lithotripter the fol-
lowing day (Fig. 3).

Definitions

This study assessed the outcomes of en bloc resection and 
complete resection while also observing total complications 
and local residual or recurrence of tumors. En bloc resection 
was characterized by tumors being resected en bloc with no 
apparent residual tumor at the resection site, as evaluated by 
the endoscopic operator. Complete resection was character-
ized by the en bloc removal of a resected tumor with negative 
margins, as evaluated by 2 pathologists[8]. A complication 
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Fig. 1   A Endoscopy showed a giant gastric subepithelial tumor 
located in the fundus of stomach. B The tumor was evaluated by 
EUS. C Ulceration could be found at the overlying mucosa of the 
tumor. D An insulated-tip knife being used to make a circumferen-

tial resection along the edge of the tumor. E–G OTSC combined with 
clips being performed to close the gastric wall defect. H The largest 
size of the tumor was 6.5 cm, and the shortest size of the tumor was 
5.2 cm

Fig. 2   A A giant gastric subepithelial tumor was found in the anterior 
wall of the gastric body. B The tumor was evaluated by EUS. C After 
measurement by CT, the largest size of the tumor was revealed to be 
8.6 cm and the shortest size of the tumor was 5.8 cm. D, E An insu-

lated-tip knife being used to make a circumferential resection along 
the edge of the tumor. F The tumor was completely resected from the 
stomach. G, H The loop-and-clips method being used to close the 
large gastric mucosal defect

was defined as a procedure-related adverse event, which 
occurred intraoperatively or postoperatively and required 
additional treatments, such as a prolonged duration of anti-
biotics and endoscopic or surgical intervention[7].

A residual tumor was defined as a tumor found within 
the endoscopic resection site within 6 months after the 
procedure. Local recurrence was defined as a tumor that 
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reappeared within the endoscopic resection site more than 
6 months after the procedure[7].

Postoperative management

After the endoscopic procedure, patients were directed to 
fast and underwent gastrointestinal decompression and 
intravenous infusion of esomeprazole and antibiotics. Every 
patient within the study underwent a routine abdominal CT 
examination the day following the procedure. If no abnor-
mal radiographic results were found and if the patient had 
no symptoms of a stomach ache or abdominal distension, 
the nasogastric tube was removed, and a fluid-only diet was 
prescribed for the patient. Generally, if the patients under-
went ESD without gas-related adverse events, a fluid-only 
diet was prescribed the day following the procedure. If the 
patients underwent EFTR and had gas-related adverse events 
during the procedure, gastrointestinal tract leakage or distur-
bance of gastric emptying needed to first be ruled out before 
a fluid-only diet could be prescribed.

Follow‑up

Endoscopy was performed to check whether there was 
a residual local tumor or tumor recurrence at 3, 6, and 
12 months, and abdominal CT scans were performed to 
monitor for residual tumor, tumor recurrence, or distant 
metastasis at 3 and 12 months over the year following dis-
charge. Subsequently, for patients with GISTs, endoscopy 

and/or EUS was performed to detect for recurrent lesions, 
while abdominal CT was used to evaluate distant metastasis 
every year for at least 5 years, indefinitely. Meanwhile, for 
patients with leiomyoma, endoscopy and/or abdominal CT 
was performed to find recurrent lesions every 1 or 2 years 
for 5 years.

Statistical analysis

For descriptive statistics, normally distributed variables are 
expressed as mean ± SD, while those with a skewed distribu-
tion are expressed as median (interquartile range). Associa-
tions involving parametric data were assessed with Student’s 
t test. Dichotomous nonparametric data were assessed with 
the χ2 test or Fisher’s exact test. Statistical analysis was 
performed using SPSS 24.0 software (IBM Corp., Armonk, 
NY, USA).

Results

Clinical characteristics of patients

In this study, 23 patients with giant (≥ 6 cm) gastric MP-
SETs were treated with ER. The clinical characteristics 
and therapeutic outcomes of these 23 patients are shown 
in Table 1. The median age of the patients was 61 years 
(interquartile range 46–70 years). Of these 23 patients, 
10 patients had symptoms of gastrointestinal bleeding, 

Fig. 3   A A giant gastric subepithelial tumor was detected in the 
gastric fundus. B After measurement by CT, the largest size of the 
tumor was revealed to be 6.7 cm and the shortest size of the tumor 
was 5.4  cm. C The tumor was resected by ESD technique. D The 
large gastric mucosal defect was closed by loop-and-clips method. E 

the resected tumor was temporarily affixed to the stomach with clips. 
F, G The resected tumor was removed en bloc using an endoscopic 
lithotripter on the following day. and then H The largest size of the 
tumor was about 3.3 cm and the shortest size of the tumor was about 
2.5 cm
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including 2 cases of hematemesis and melena and 8 cases 
of melena. One patient had taken aspirin 1 week prior to the 
endoscopic procedure. The mean maximum tumor diameter 
was 6.4 ± 0.5 cm, and the mean minimum tumor diameter 
was 4.8 ± 0.8 cm. Of the 23 tumors, 12 tumors were located 
in the fundus of the stomach, 8 in the body, and 3 in the 
antrum. Endoscopic findings showed ulceration on the sur-
face mucosa of 13 tumors. The mucosa of the remaining 10 
tumors were intact. In all, 15 tumors showed intraluminal 
growth while the remaining 8 tumors showed extraluminal 
growth.

Therapeutic outcomes and complications

In this study, 12 tumors were treated with ESD, and the other 
11 tumors were treated with EFTR. The mean procedure 
time was 112.2 min. En bloc resection was achieved in 22 
tumors (95.7%), and piecemeal resection was performed in 
1 tumor. In the 22 tumors that underwent en bloc resection, 
en bloc removal from the stomach and complete resection 

were achieved in 6 patients (26.1%). The other 16 tumors 
were temporarily affixed to the stomach with clips and then 
removed en bloc using an endoscopic lithotripter on the fol-
lowing day.

Of the 23 patients, the mucosal defect or the gastric wall 
defect was closed with clips (in 4 cases), loop-and-clips clo-
sure (in 14 cases), OTSC combined with clips (in 4 cases), 
and OTSC combined with loop-and-clips closure (in 1 case). 
During the stay in the hospital, 4 patients presented with 
complications (17.4%), which included localized peritonitis 
(3/23, 13.0%) and pulmonary infection (1/23, 4.3%). These 
4 patients recovered successfully after conservative medical 
treatment. The median hospital stay following the ER proce-
dure was 8 days (interquartile range 7–11 days).

Factors associated with complete resection 
and the total complications

The rate of complete resection differed significantly depend-
ing on the minimum tumor diameter (P < 0.001). Other 

Table 2   Factors related to 
complete resection of ER 
for giant (≥ 6 cm) gastric 
subepithelial tumors originating 
from the muscularis propria 
layer

Complete resection

Risk factors Yes (n = 6) No (n = 17) P value

Age, mean (years) 47.8 ± 16.4 60.7 ± 14.7 T =  − 1.846 P = 0.079

Gender P > 0.999
 Male, n (%) 4 (26.7) 11 (73.3)
 Female 2 (25.0) 6 (75.0)

GI bleeding symptom
 Yes, n (%) 0 7 (100) P = 0.124
 No, n (%) 6 (37.5) 10 (62.5)

Maximum tumor diameter,
mean ± SD (cm)

6.3 ± 0.3 6.4 ± 0.6 T =  − 0.412 P = 0.684

Minimum tumor diameter,
mean ± SD (cm)

3.9 ± 0.7 5.1 ± 0.5 T =  − 4.171 P < 0.001

Tumor location
 Fundus 3 (25.0) 9 (75.0) P = 0.680
 Body 3 (37.5) 5 (62.5)
 Antrum 0 3 (100)

Tumor growth pattern P = 0.369
 Intraluminal growth 5 (33.3) 10 (66.7)
 Extraluminal growth 1 (12.5) 7 (87.5)

Mucosal ulceration P = 0.341
 Yes 2 (15.4) 11 (84.6)
 No 4 (40.0) 6 (60.0)

Histologic diagnosis
 GIST 3 (16.7) 15 (83.3) P = 0.089
 Leiomyoma 3 (60.0) 2 (40.0)
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analyzed factors in this study, including (P = 0.079), gender 
(P > 0.999), GI bleeding symptom (P = 0.124), maximum 
tumor diameter (P = 0.684), tumor location (P = 0.680), 
tumor growth pattern (P = 0.369), and tumor mucosal ulcera-
tion (P = 0.341; Table 2), showed no statistical relation to 
complete resection. Among the analyzed factors associ-
ated with the total complications (Table 3), there were no 
statistical differences in the total complications depend-
ing these factors, which included age (P = 0.274), gender 
(P = 0.565), GI bleeding symptom (P = 0.557), maximum 
diameter of tumor (P = 0.060), minimum tumor diameter 
(P = 0.330), tumor location (P = 0.300), tumor growth pat-
tern (P = 0.589), tumor mucosal ulceration (P = 0.604), 
histologic diagnosis (P > 0.999), and resection method 
(P = 0.317). 

Follow‑up

Following histopathology examination, 18 tumors were 
found to be GISTs with a mitotic count of < 5 per high power 
field, and the remaining 5 tumors were leiomyoma. Among 
the 18 patients with GISTs, 8 patients with uncomplete 

resection were treated with imatinib mesylate to prevent 
recurrence or metastasis after the ER procedure, and the 
10 other patients with GISTs were unable to take imatinib 
mesylate due to the expense of medications. In this study, 
all 23 patients were followed up regularly by our follow-
up team after discharge, and the median follow-up period 
after the ER procedure was 18 months (interquartile range 
13–24 months). During the follow-up period, no patients 
presented with residual tumor or recurrence.

Discussion

ER was originally used for the treatment of patients with 
superficial GI lesions, such as GI polyps or early GI can-
cer. With the application of new endoscopic accessories for 
ER and the development of endoscopic techniques, ER has 
recently been used for removing large (≥ 4.0 cm) upper GI 
MP-SETs [1, 2, 7, 9]. It should be noted that in these studies, 
only a few tumors were larger than 6.0 cm in size [1, 2]. Sev-
eral previous studies have reported on techniques involved in 
laparoscopic and endoscopic combined surgery for treating 
giant gastric MP-SETs [10]. Compared with laparoscopic 

Table 3   Factors related to total 
complications of ER for giant 
(≥ 6 cm) gastric subepithelial 
tumors originating from the 
muscularis propria layer

Total complications

Risk factors Yes (n = 4) No (n = 19) P value

Age, mean (years) 49.5 + 20.0 59.0 + 14.5 T = 1.123 P = 0.274
Gender P = 0.565
 Male, n (%) 3 (20.0) 12 (80.0)
 Female 1 (12.5) 7 (87.5)

GI bleeding symptom P = 0.557
 Yes, n (%) 2 (28.6) 5 (71.4)
 No, n (%) 2 (12.5) 14 (87.5)

Maximum tumor diameter, mean ± SD (cm) 6.9 ± 1.2 6.3 ± 0.3 T = 1.988 P = 0.060
Minimum tumor diameter, mean ± SD (cm) 5.1 ± 0.8 4.7 ± 0.7 T = 0.997 P = 0.330
Tumor location P = 0.300
 Fundus 1 (8.3) 11 (91.7)
 Body 3 (37.5) 5 (62.5)
 Antrum 0 3 (100)

Tumor growth pattern P = 0.589
 Intraluminal growth 2 (13.3) 13 (86.7)
 Extraluminal growth 2 (25.0) 6 (75.0)

Tumor mucosal ulceration P = 0.604
 Yes 3 (23.1) 10 (76.9)
 No 1 (10.0) 9(90.0)

Histologic diagnosis  > 0.999
 GIST 3 (16.7) 15 (83.3)
 Leiomyoma 1 (20.0) 4 (80.0)

Resection method P = 0.317
 ESD 1 (83) 11 (91.7)
 EFTR 3 (27.3) 8 (72.7)
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resection in treating gastric MP-SETs, laparoscopic and 
endoscopic combined surgery allows for more accurate 
resection, reducing the risk of potential complications. 
However, laparoscopic and endoscopic combined surgery 
requires greater coordination between the endoscopic and 
laparoscopic teams. Moreover, several complications related 
to laparoscopic resection are unavoidable. In this study, we 
applied endoscopic resection without laparoscopic assis-
tance for giant (≥ 6 cm) gastric MP-SETs, which provides 
a new therapeutic option for patients with giant (≥ 6 cm) 
gastric MP-SETs.

In this study, a total of 23 patients with giant (≥ 6 cm) 
gastric MP-SETs were treated with ER. En bloc resection 
was achieved in 22 tumors (95.7%), and en bloc removal 
from the stomach with complete resection was achieved in 
6 patients (26.1%). During the stay in the hospital, 4 patients 
had complications (17.4%) but recovered successfully after 
conservative medical treatment. In this study, 16 tumors with 
en bloc resection could not be removed from the stomach, 
resulting in a reduced rate of complete resection. Impor-
tantly, no patient from this subgroup presented with residual 
tumors or recurrence throughout the 18-month median fol-
low-up period. Therefore, in regard to long-term outcomes, 
endoscopic resection without laparoscopic assistance may be 
a useful therapeutic option for patients with giant (≥ 6 cm) 
gastric MP-SETs.

The main challenges of using ER for giant (≥ 6 cm) gas-
tric MP-SETs involves the risk of intraoperative pulsating 
bleeding, difficulties in closing a large gastric wall defect 
after tumor resection, and managing the resected tumor 
specimen if it is impossible to remove it entirely from the 
stomach. Pulsating bleeding often occurred during ER for 
giant (≥ 6 cm) gastric MP-SETs, which usually could be 
managed effectively by coagrasper (FD-410LR; Olympus) 
and/or clips. This occurrence required urgent attention 
because of the risk of massive bleeding blurring the endo-
scopic resection view. In the event of this situation, it is 
advised to halt the ER procedure and switch to the laparo-
scopic resection technique [8, 11]. In this study, all pulsating 
bleeding that occurred during the procedure was managed 
successfully with coagrasper and/or clips.

The closure of large gastric wall defects is a major chal-
lenge of using ER for giant (≥ 6 cm) gastric MP-SETs [12]. 
The defects can be closed with clips, loop-and-clips closure, 
OTSC, or OTSC combined with loop-and-clips closure [7, 
13–16]. Because there is no standard for the selection of 
closure methods for gastric wall defects following EFTR, 
the experience of individual endoscopists and the size of the 
gastric wall defect are the main factors in choosing which 
method to employ. In this study, the most useful method 
for large gastric wall defects was the loop-and-clips closure 
method. Compared to the OTSC method, the loop-and-
clips closure was not dependent on the size of the gastric 

wall defect. When the defect was too large and could not be 
entirely closed the first time with loop and clips, additional 
application of loop and clips was conducted to secure the 
first loop and clips and the remaining unclosed site of the 
defect. Where necessary, we used loop-and-clips a third time 
to reinforce the closure site of the defect. Recently, several 
previous studies have reported the use of an endoscopic 
suturing device, such as that from Apollo Endosurgery, for 
closure larger gastric wall defects [17, 18]. However, these 
endoscopic suturing devices have only been approved for 
use in a small number of countries. In addition, the omen-
tal-patch method could be an alternative suture method for 
closure of the defect [14, 19]. However, there have been 
few cases reported in the literature relating to the use of the 
omental-patch method for large gastric wall defects due to 
the difficulties of performing this technique.

Another major controversy in the use of ER for giant 
(≥ 6 cm) gastric MP-SETs involves the best way to manage 
large tumors after complete resection [1, 12]. In this study, 
a small portion of giant (≥ 6 cm) gastric MP-SETs could be 
removed from the stomach to facilitate complete resection. 
Our analyses showed that the minimum diameter of tumor 
was an independent risk factor for incomplete resection. 
This result indicates that the minimum diameter of tumor 
is important for the assessing the risk related to whether 
a tumor can undergo en bloc removal from the stomach to 
achieve complete resection. When giant (≥ 6 cm) gastric 
MP-SETs could not be removed from the stomach, several 
clips were used to affix the tumor to the gastric wall so that 
it could be removed from the stomach 1 day after the initial 
procedure. It is important to note that the outer membrane 
of tumor was corroded by stomach acid, which might lead to 
tumor implantation metastasis in the GI tract due to GISTs 
having malignant potential. In addition, this tumor removal 
method had also impacted on the pathological assessment 
of the tumor. In this study, all 23 patients were followed 
up regularly by our follow-up team. Although no patients 
who underwent this tumor resection method presented with 
residual tumors or recurrence during follow-up, the safety 
of the method requires rigorous investigation.

Abdominal infection relating to the ER procedure is 
another major concern. In previous studies, the rate of 
abdominal infections, including peritonitis and abdomi-
nal abscesses ranged from 0% to 10.0%, indicating a high 
degree of variability [13–15, 20]. In a previous study 
where EFTR was used to treat 69 patients with gastric MP-
SETs, 2 patients (2/69, 2.9%) developed peritonitis [15]. 
In another similar study, 4 patients (4/61, 6.6%) developed 
abdominal infection [21]. In our study, 3 patients devel-
oped peritonitis (3/23, 13.0%). The differences in the rate 
of abdominal infection may be due to the variability in 
inclusion criteria and definitions of abdominal infection in 
these studies. In the present study, most of the abdominal 



3627Surgical Endoscopy (2022) 36:3619–3628	

1 3

infections were mild and were able to be cured success-
fully after intravenous infusion of antibiotics without the 
need for abdominal drainage or surgical intervention. Only 
a few abdominal infections associated with delayed perfo-
ration are relatively severe, and these cases usually need 
to treated with peritoneal catheterization and endoscopic 
repair of the gastric defect [15]. In this study, all 3 patients 
with localized peritonitis recovered successfully after con-
servative medical treatment without surgical intervention.

Several limitations of this study should be noted. First, 
as patients with giant (≥ 6 cm) gastric MP-SETs were 
referred for surgical resection in our institution, selection 
bias might an issue. Second, 17 tumors (GISTs, 15 cases; 
leiomyoma, 2 cases) could not be removed from the stom-
ach via en bloc due to their large size. Although no patient 
presented with residual tumors or recurrence, a larger, ran-
domized, controlled and multicenter study is still needed to 
ascertain the long-term safety of the method of removing 
tumors that may be malignant, such as GISTs, on the day 
after the initial procedure. Finally, our endoscopic center 
and endoscopists are highly experienced in the treatment 
of gastric MP-SETs with ER. In this study, all procedures 
were performed by an experienced endoscopist (LP Ye). 
Therefore, the results of this study may not be applicable 
to other endoscopic centers. Other limitations include the 
lack of randomization and control samples, the relatively 
small sample size, and the short follow-up period.

In conclusion, ER without laparoscopic assistance for 
giant (≥ 6 cm) gastric MP-SETs has several drawbacks 
related to its technical challenges and its relatively low 
complete resection rate. However, this technique seems 
to be a feasible therapeutic option for a select number of 
patients with giant (≥ 6 cm) gastric MP-SETs when per-
formed by an experienced endoscopic team.
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