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Safe resection of gastrointestinal stromal tumor 
adjacent to the esophagogastric junction: 
Endoscopic transgastric wedge resection
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ABSTRACT
Introduction: Gastrointestinal (GI) tumors are submucosal lesions with malignant potential, most commonly 
found in the stomach.

Materials and Methods: Between 2017 and 2023, patients with a pre-diagnosis of GI stromal tumors (GISTss) 
located adjacent to the gastroesophageal junction, exophytic growth into the stomach and masses below 5 
cm were excised with endoscopic stapler placed transgastrically under endoscopic vision. The gender, age, 
length of hospitalization, post-operative complications, and pathology results of the patients were recorded 
retrospectively.

Results: 58 patients with a pre-diagnosis of GIST were operated. 19 of them were located adjacent to the 
esophagogastric junction. 2 of 19 patients underwent total gastrectomy and 3 underwent proximal gastrec-
tomy. 14 patients underwent transgastric resection and 2 of these patients were excluded from the study 
because the pathology result could not be GIST. No significant complications were observed in any of the 12 
patients included in the study. 

Conclusion: Transgastric wedge resection under endoscopic visualization is a safe and organ-sparing sur-
gical method for GISTs below 5 cm located adjacent to the esophagogastric junction.
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Introduction

Gastrointestinal stromal tumors (GIST) are lesions aris-
ing from Cajal cells located in the myenteric plexus of the 
muscular layer of the gastrointestinal (GI) tract.[1] GISTs 
are the most common premalignant subepithelial lesions 
and are most commonly located in the stomach (60%).
[2] Approximately 10–30% of GISTs have the potential to 

be malignant. Malignancy risk is classified according to 
size and mitotic index.[1] GISTs usually present with non-
specific GI symptoms such as bleeding, abdominal pain, 
and distension. However, up to 30% of patients may be 
completely asymptomatic and are incidentally detected 
during other GI tract surgery or autopsy.[3,4]

Surgical resection is performed in GISTs over 2 cm or in 
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those with a risk of malignancy. Since the possibility of 
lymph node metastasis is very low, lymph node dissection 
is not required. The surgical margin was previously set as 
1 cm, but, nowadays, removal of the mass with a clear sur-
gical margin seems to be sufficient.[5,6]

The most commonly preferred surgical procedure for gas-
tric GISTs is laparoscopic wedge resection, but depending 
on the location of the mass, wedge resection cannot be 
performed and wider resections can be performed. Total 
or subtotal resections, especially in GISTs located adja-
cent to the gastroesophageal junction, will both increase 
early complications and impair the patient’s comfort in 
the remaining period of life.[3] Therefore, combinations of 
endoscopic and laparoscopic surgical methods have been 
described in the literature for these premalignant lesions 
which may require extensive organ resections due to their 
location.[7] In our clinic, we aimed to state that endoscop-
ically assisted transgastric wedge resection is a safe and 
organ-sparing method in patients with a pre-diagnosis of 
GIST located adjacent to the gastroesophageal junction.

Materials and Methods

We conducted our study with the decision of the ethics 
committee of Antalya Training and Research Hospital 
(Ethical number is 2023-178). Patients who were endo-
scopically detected, evaluated with cross-sectional imag-
ing method or endoscopic ultrasound (EUS), and operated 
with a pre-diagnosis of GIST between 2017 and 2023 were 
retrospectively reviewed. None of the patients underwent 
EUS sampling and GIST was diagnosed by radiologic eval-
uation. Patients who were not suitable for laparoscopic 
surgery in the pre-operative evaluation, who had a loca-
tion other than adjacent to the gastroesophageal junction, 
who were not considered to have GIST in the pre-operative 
evaluation, who were larger than 5 cm, who had suspicion 
of metastasis, and who did not have a mass probe into the 
lumen in the endoscopy performed peroperatively were 
excluded from the study. The gender, age, pathology re-
sults, removal methods, and post-operative complica-
tions of the patients included in the study were evaluated 
retrospectively.

Surgical Technique

In all patients, one 10 mm trocar was inserted through 
the umbilicus and the abdomen was inflated with CO2 
insufflation. Then, one 5 mm and 1 12 mm trocars were 
inserted. Endoscopy was performed into the stomach and 

a gastrotomy of approximately 1 cm from the anterior as-
pect of the stomach was performed and a 12 mm long bal-
loon trocar was inserted into the stomach. After the trocar 
balloon was inflated, an endoscopic stapler was inserted 
through the trocar placed into the stomach under endo-
scopic visualization and the mass was manipulated and 
resected with instruments placed through the channels 
of the gastroscope if necessary (Fig. 1). If the mass could 
be removed endoscopically by oral route, it was removed 
by endoscopy and if it was thought that it could not be 
removed by endoscopic method, it was removed from the 
abdomen through the gastrotomy area with the help of an 
endobag placed through a 12 mm trocar into the stomach. 
The gastrotomy area was closed with v-lock suture. No in-
tra-abdominal drain or nasogastric catheter was placed 
into the stomach in any of the patients.

All of the patients started oral on post-operative day 1. 
Patients who tolerated oral were discharged on post-op-
erative day 3.

Results

Between 2017 and 2023, a total of 58 patients with a pre-
diagnosis of GIST were operated in the Gastroenterology 
Surgery Clinic of Antalya Training and Research Hospi-
tal. Of these, 39 were located adjacent to the gastroe-
sophageal junction and 19 were located adjacent to the 
esophagogastric junction. 2 of 19 patients underwent total 
gastrectomy and 3 underwent proximal gastrectomy. 14 
patients underwent transgastric resection and 2 of these 
patients were excluded from the study because the pathol-
ogy result could not be GIST. The gender, age, length of 
hospitalization, post-operative complications, size, Ki 67, 
mitotic index, and surgical margin neighborhood of the 12 
patients were recorded retrospectively.

Figure 1. Esophagogastric junction and stapler line.
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Of the 12 patients, 7 were female and 5 were male. The 
mean age of the patients was 54.7 (34–70) years. When the 
pathology results were evaluated, the mean size of the di-
ameters was 3.41 (3–5) cm. There was 1 patient in whom 
the closest neighborhood to the clean surgical margin was 
<0.1 cm. In this patient, the diameter of the mass was mea-
sured as 5 cm in the pathology report.

The median duration of hospitalization was 3.7 (2–5) days. 
None of the patients required post-operative intensive 
care unit hospitalization. In 3 patients, post-operative 
complications were encountered. In 1 patient, erythro-
cyte suspension and endoscopic sclerotherapy were re-
quired due to hemorrhage, and in one patient, there was 
prolonged hospitalization due to instrument ectasia. In 1 
patient, there was purulent discharge from the wound. No 
leakage was detected on imaging and medical treatment 
was applied (Table 1).

In 7 of 12 patients, the pies were removed orally by en-
doscopy, while in 5 patients, the pies were removed ab-
dominally. In the evaluations of these patients, the mean 
size of the pies was 3.2 (3–3.5) cm in patients with oral 
removal and 3.7 (3–5) cm in patients with abdominal re-
moval (Table 2).

Discussion

When the diagnosis is confirmed, surgical resection 
should be the first option for GISTs without metastasis.[1] 
Although GISTs smaller than 2 cm have a low incidence 
of metastasis, close follow-up or early aggressive treat-
ment should be considered, especially for patients with 
difficult localization and obstruction. Endoscopic pro-
cedures or hybrid (laparoscopic-endoscopy) techniques 
have recently shown favorable clinical results, especially 
for difficultly located GISTs.[3,4] We found that endoscopy-

Table 1. Demographic characteristics of the patients, pathological data, and post-operative hospital process

      Case

 1 2 3 4 5 6 7 8 9 10 11 12 Mean 
             (min.- 
             max.)

Gender F F M M F F F M F M M F 
Age (years) 45 51 63 59 70 34 69 55 58 70 29 54 54.75 
             (34–70)
Additional 0 HT DM HT HT, CAD 0 KAH Ast 0 0 0 DM 
illness
ASA I II II II III I II II I II I II 
Complaint 0 Pain Bloating Bleeding Bleeding 0 Bloating 0 0 Dysphagia 0 0 
Mass Removal A O A O A O O A O A O O  
Methods
Diameter (cm) 5 3 4 3.5 3 3 3 3 3.5 3.5 3 3.5 3.41 
             (3–5)
Mitotic index 3 1 1 1 5 1 3 1 1 1 2 4 2
Ki 67 (%) 4 1 5 5 5 1 3 1 1 1 2 4 2.75 
             (1–5)
Surgical margin 0.1 1.1 1 1.5 0.7 1 1.2 0.9 1 0.8 1.5 1.9 1.05 
(cm)
Duration of 3 3 4 3 5 2 5 4 4 5 2 4 3.7 
hospitalization             (2–5) 
(day)
Morbidity/ 0 0 0 0 Hemorrhage 0 0 0 0 0 0 0  
Mortality

M: Average; F: Female; M: Male; HT: Hypertension; DM: Diabetes Mellitus; CAD: Coronary Artery Disease; Asthma: Ast; A: Abdominal; O: Oral.
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assisted transgastric wedge resection is a minimally inva-
sive organ-sparing method that can be preferred instead 
of extensive resections in patients with a pre-diagnosed 
GIST mass located close to the esophagogastric junction.

For tumors close to the EGJ, early resection is necessary 
to avoid total or proximal gastrectomy.[8] After wedge re-
sections in these patients, the possibility of stenosis or 
deformity at the gastric inlet is high. Therefore, total la-
paroscopic proximal gastrectomy has been recommended 
by surgeons in some publications.[9] Nevertheless, this 
procedure is considered too aggressive for GIST resection.
[10,11] To solve this problem, Tagaya et al. reported the intra-
gastric resection technique in 2002. In this technique, the 
mass was resected through the stomach with gastrotomy, 
but difficulties were encountered due to equipment and 
surgical deficiencies.[12-15] Although the method described 
in 2002 is similar to the hybrid surgical methods applied 
today, it has been moved to a minimally invasive form 
with the increase in available surgical technology. In our 
method, we resected the masses with a pre-diagnosis of 
GIST in the neighborhood of the esophagogastric junc-
tion with safe and clean surgical margins with the help of 
endoscopic stapler placed into the stomach under endo-
scopic visualization. With this technique, especially the 
integrity of the stomach was preserved and we were able 
to apply traction to the mass with the instruments placed 
through the channels of the endoscope.

There are many advantages of performing surgery under 
endoscope vision. The most important of these is that 
the distance between the mass and EGJ is widened after 
air insufflation and resection is performed more safely. 
Determination of the surgical margin under direct vision 
is another advantage of the endoscope’s simultaneous 
involvement in the surgical procedure. In addition, com-
plications such as bleeding or leakage that may occur in 
the stapler line after resection can be seen and intervened 
simultaneously with the endoscope. In addition, since the 
endoscope is on the EGJ line, stenosis that can be created 
with a stapler in this area becomes impossible.

The use of stapler with endoluminal method in exophytic 

growth masses outside the stomach is not recommended 
since resection of more intact gastric tissue will be per-
formed and it will be difficult to maintain the safety of the 
EGJ. A similar situation exists in pylorally located masses 
with exophytic growth. One of the most important com-
plications in these tumors is stenosis in these important 
anatomical regions after wedge resections performed 
abdominally.[16,17] In line with our experience, we recom-
mend simultaneous endoscopic evaluation even if wedge 
resection is performed abdominally near the pylorus or 
EGJ to minimize possible strictures.

The uncertainty of adequate surgical margins in GISTs 
has persisted for years. Especially with the publication 
of the results of studies showing close surgical margins 
in resections performed with the help of a stapler during 
laparoscopic surgery, the views on the surgical margin 
were revised and the adequacy of a clear surgical mar-
gin was accepted. Later, with the introduction of gastric 
GIST resections with endoluminal methods, the concept 
of surgical margin was further clarified and the adequacy 
of negative margin was fully accepted.[18] The method we 
use is based on the principle of applying the wedge resec-
tion method, which is performed from outside the stom-
ach, from inside the stomach, especially for GISTs that 
grow into the stomach. The most important advantage of 
this technique is mass resection with secure surgical mar-
gins under endoscopic visualization. However, with the 
increase in the size of the mass, inadequate opening of 
the stapler opening may cause surgical margin closeness. 
In our series, we believe that surgical margin security de-
creased in lesions of 5 cm or more.

Our study has some limitations. The most important of 
these is the small number of patients. The other is that 
there is no data other than the pathology result evaluating 
the size of the mass as an obstacle to the surgical proce-
dure.

Conclusion

Endoscopic transgastric wedge resection is a reliable 
method for GISTs located at the esophagogastric junc-
tion instead of total gastrectomy or proximal gastrectomy 
which severely impairs the quality of life of the patient. 
It can be preferred especially in the resection of masses 
below 5 cm with a pre-diagnosis of GIST, which is a pre-
malignant lesion with a tendency to grow into the lumen. 
However, further studies with larger series and longer fol-
low-up periods are needed.

Table 2. Resin removal methods and diameters

Way of removal Number Average diameter

Abdominal 5 3.7 (3–5) cm
Oral 7 3.2 (3–3.5) cm



134 Laparosc Endosc Surg Sci

Disclosures

Ethichs Committee Approval: We conducted our study 
with the decision of the ethics committee of Antalya Train-
ing and Research Hospital (Ethical number is 2023-178).
Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.
Authorship Contributions: Concept – R.Y., O.A.; Design 
– O.A., T.Ç.; Supervision – R.Y., O.A., İ.G.; Materials – H.Ç., 
R.Y.; Data collection and/or processing – R.Y., H.Ç.; Anal-
ysis and/ or interpretation – H.Ç.; Literature search – R.Y., 
İ.G.; Writing – R.Y., O.A.; Critical review – H.Ç., İ.G.

References
1. Akahoshi K, Oya M, Koga T, Shiratsuchi Y. Current clinical 

management of gastrointestinal stromal tumor. World J Gas-
troenterol 2018;24:2806–17.

2. Theiss L, Contreras CM. Gastrointestinal stromal tumors of 
the stomach and esophagus. Surg Clin 2019;99:543–53. 

3. Sharma NR, Gopakumar H, Harrison S, Ehmke N, Zelt C. Gas-
tric gastrointestinal stromal tumors (GIST): A case series and 
current state of the art in the workup and treatment of this 
rare disease. J Gastrointest Canc 2017;50:548–55.

4. Xu X, Chen K, Zhou W, Zhang R, Wang J, Wu D, et al. Laparo-
scopic transgastric resection of gastric submucosal tumors 
located near the esophagogastric junction. J Gastrointest 
Surg 2013;17:1570–5.

5. Sharma AK, Kim TS, Bauer S, Sicklick JK. Gastrointestinal 
stromal tumor: New insights for a multimodal approach. Surg 
Oncol Clin N Am 2022;31:431–46.

6. Rutkowski P, Skoczylas J, Wisniewski P. Is the surgical mar-
gin in gastrointestinal stromal tumors different? Visc Med 
2018;34:347–52.

7. Law JH, Han NX, So JBY, Kim G, Shabbir A. Single-incision 
transgastric resection for gastric gastrointestinal stromal 
tumors in anatomically challenging locations. Surg Today 
2023.

8. Shimizu S, Noshiro H, Nagai E, Uchiyama A, Mizumoto K, 
Tanaka M. Laparoscopic wedge resection of gastric submu-
cosal tumors. Dig Surg 2002;19:169–73.

9. Wakamatsu K, Lo ME, Szomstein S, Seto Y, Chalikonda S, 
Rosenthal RJ. Feasibility of laparoscopic resection of gas-
trointestinal stromal tumor of the stomach. J Laparoendosc 
Adv Surg Tech 2018;28:569–73.

10. Shen KR, Cassivi SD, Deschamps C, Allen MS, Nichols FC, 
Harmsen WS, et al. Surgical treatment of tumors of the prox-
imal stomach with involvement of the distal esophagus: A 
26-year experience with Siewert type III tumors.  J Thorac 
Cardiovasc Surg 2006;132:755–62.

11. Ismael H, Ragoza Y, Caccitolo J, Cox S. Optimal management 
of GIST tumors located near the gastroesophageal junction: 
Case report and review of the literature. Int J Surg Case Rep 
2016;25:91–6.

12. Tagaya N, Mikami H, Kogure H, Kubota K, Hosoya Y, Nagai H. 
Laparoscopic intragastric stapled resection of gastric sub-
mucosal tumors located near the esophagogastric junction. 
Surg Endosc Other Interv Tech 2001;16:177–9. 

13. Hiki N, Yamamoto Y, Fukunaga T, Yamaguchi T, Nunobe S, 
Tokunaga M, et al. Laparoscopic and endoscopic coopera-
tive surgery for gastrointestinal stromal tumor dissection. 
Surg Endosc 2008;22:1729–35.

14. Xiong W, Zhu J, Zheng Y, Luo L, He Y, Li H, et al. Laparoscopic 
resection for gastrointestinal stromal tumors in esopha-
gogastric junction (EGJ): How to protect the EGJ. Surg En-
dosc 2018;32:983–9. 

15. Agha RA, Franchi T, Sohrabi X, Mathew G, Kerwan A; SCARE 
Group. The SCARE 2020 guideline: Updating consensus sur-
gical case report (SCARE) guidelines. Int J Surg 2020;84:226–
30. 

16. Yahya Z, Liu DS, Foo G, Aly A. Transgastric laparoendo-
scopic approach to tumours of the stomach. ANZ J Surg 
2022;92:759–63. 

17. Harada H, Ohashi M, Hiki N, Fujisaki J, Hirasawa T, Yamamoto 
Y, et al., Excellent oncological outcomes besides short-term 
safety of laparoscopic and endoscopic cooperative surgery 
for gastric gastrointestinal stromal tumor. Endosc Int Open 
2022;10:e1254–60.

18. Liu Z, Zhang Y, Yin H, Geng X, Li S, Zhao J, et al. Corrigendum: 
Comparison of prognosis between microscopically positive 
and negative surgical margins for primary gastrointestinal 
stromal tumors: A systematic review and meta-analysis. 
Front Oncol 2023;12:1110168.


