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Endoscopic resection of gastric submucosal tumor
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Background: With advances in oesophagogastroduodenoscopy (OGD), incidental finding of submucosal
tumor (SMT) in upper gastrointestinal tract is increasingly reported. These lesions are usually small and
the patients are generally asymptomatic, conservative management is commonly practiced before the era of
endoscopic surgery. Nonetheless, with the rapid development in endoscopic instruments and techniques,
endoscopic resection of SMT is frequently performed worldwide. We herein present a patient with
endoscopic resection of an antral SMT.
Method: A 68-year-old woman presented with upper abdominal pain for 3 months. Upper endoscopy
showed a 3 cm SMT at the antero-superior part of the antrum. Endoscopic ultrasound and CT scan were
performed and the preliminary diagnosis was gastric wall lipoma. Endoscopic resection of the SMT was
performed and the procedure was described.
Results: The operation was performed under general anesthesia uneventfully. The patient resumed fluid
diet on the first post-operative day and was discharged on the fourth day after the procedure.
Conclusions: Endoscopic resection of gastric SMT can be performed safely. This is associated with quick
recovery and definitive histopathological diagnosis can be obtained.
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Introduction

Case presentation

Submucosal tumors (SMT) are occasionally found in the
esophagus and stomach during diagnostic endoscopy
with reported incidence of 0.36% (1). There was no
consensus on the management of incidental SMT as the
histopathologic nature of such tumor is often uncertain.
Attempt in obtaining adequate samples for tissue diagnosis
is associated with risk of hemorrhage and perforation.
The reported diagnostic yield was inconsistent and often
disappointing (2). With the advancement of endoscopic
instruments, numerous studies have reported the feasibility
of endoscopic treatment of gastric SMT (2-5). We herein
report endoscopic resection of a 3 cm SMT located in
gastric antrum.

A 68-year-old woman presented with upper abdominal
pain for 3 months. There was no constitutional symptom.
Oesophagogastroduodenoscopy (OGD) was performed and
a 3 cm bulge was noted at the antero-superior part of the
antrum (Figure 1). The overlying mucosa was intact. There
was no other mucosal lesion seen in the esophagus, stomach
and proximal duodenum. Endoscopic ultrasound showed a
hyperechoeic lesion located mostly at deep mucosal layer
(Figure 2). CT scan showed a hypoenhancing lesion in
antrum (Figure 3). The preoperative diagnosis was gastric
wall lipoma. The patient was interviewed and different
treatment options including conservative treatment,
tumor biopsy and resection were discussed. She was well
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Figure 3 CT scan showed a hypo-enhancing lesion in antrum.

Figure 1 Submucosal bulge in antrum on upper endoscopy.

Figure 2 Endoscopic ultrasound showed a hyperechoic lesion
located in deep mucosal layer with focal involvement of muscularis
propria.

informed of the differential diagnosis, potential need of
additional surgery in case of malignant tumor or incomplete
resection. The patient opted for upfront resection of
without preoperative biopsy of the tumor, as she worried
about the suboptimal diagnostic yield of endoscopic biopsy
and preferred tumor removal for definitive diagnosis.
Endoscopic resection was considered suitable in view of the
endoscopic ultrasound findings.
The procedure was performed under general anesthesia
with endotracheal intubation. The patient was placed in
left lateral position. An upper endoscope (GIF-Q260J;
Olympus, Japan) with a water jet function was used and
a transparent hood (D-201-11304; Olympus, Japan) was
attached at its distal end. The electrosurgical unit used
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was ERBE (VIO 200D; Germany). The endoscopic
instruments used were Dual knife (KD-650L; Olympus,
Japan), injector (NM-200L-0423; Olympus, Japan) and
snare (SD-210U-25; Olympus, Japan). Carbon dioxide
insufflation was used during the whole procedure. The
procedure started with circumferential marking with
Dual knife at the margin of the target lesion. A mixture of
250 mL mannitol with adrenaline 1mg and methylene blue
was prepared. A submucosal cushion was then created by
injection of the above solution to the submucosal plane.
It was followed by mucosal incision along the marking
dots. A whitish tumor was exposed after completion of
circumferential mucosal incision. Submucosal dissection
was carried out and additional submucosal injections were
used to facilitate separation of the tumor from muscularis
propria (MP). Dissection was continued with the Dual
knife at a direction parallel to the MP layer. The tumor
was resected en bloc. Careful hemostasis was secured. The
procedure was completed and the tumor was removed with
a snare. Nasogastric tube was not inserted at the end of the
procedure (Figure 4).
The endoscopic resection was completed in 90 minutes
with minimal blood loss. The patient was managed
according to a standardized postoperative protocol including
intravenous proton pump inhibitor and metoclopramide for
2 days. A liquid diet was allowed on the first postoperative
day and soft diet on the third day after surgery. There was
no complication. The patient was discharged on the fourth
day after surgery with oral proton pump inhibitor for
6 weeks. The pathology of the resected specimen confirmed
the diagnosis of lipoma with clear resection margins. The
wound healed well with a scar seen on reassessment OGD
performed 6 months after the procedure (Figure 5).
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Video 1. Video showing endoscopic
resection of an antral submucosal tumor
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Figure 4 Video showing endoscopic resection of an antral submucosal
tumor (6). Available online: http://www.asvide.com/articles/1550

Figure 5 Reassessment upper endoscopy showed a scar in antrum.

Discussion
Gastric SMTs comprise tumors locating in the submucosa,
muscularis mucosa or MP layers and are thus sometimes
referred as subepithelial tumors (SETs). Incidental finding
of SMT is increasingly encountered at diagnostic upper
endoscopy. To formulate a management plan is difficult as
the histopathological nature of the tumor is often uncertain.
Tumors with malignant potential, include gastrointestinal
stromal tumor (GIST), glomus tumors and carcinoids,
are not uncommonly encountered. A tissue diagnosis is
preferred but not always successful without resection of
the tumor. Various methods of tissue sampling have been
evaluated for SMTs, including the bite-on-bite biopsy,
EUS-guided FNA and EUS-guided trucut biopsy. The data
on diagnostic yield were inconsistent and many studied had
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reported disappointing results (2). Moreover, attempt in
obtaining adequate samples for tissue diagnosis is associated
with risk of hemorrhage and perforation. Even for small
and clinically benign lesion, regular interval surveillance
is commonly performed. This imposes emotional burden
on patients and potentially delays diagnosis in case of
malignancy. A safe and effective method for endoscopic
removal of these tumors is desired.
With the rapid development of endoscopic imaging
technique and endoscopic instruments, resection of
submucosal lesions is feasible and increasingly performed
worldwide. It allows a definitive histopathological diagnosis
and is less invasive when comparing with surgical resection.
Nonetheless, it is a time-consuming procedure and is
associated with risk of perforation and bleeding. Endoscopic
enucleation of gastric GIST is usually performed without
excision of surrounding normal tissue. Therefore,
complete resection of this potentially malignant lesion is
not guaranteed (4). The reported complete resection rate
ranged from 68–94% (2,7,8). Further surgical resection may
be required.
Routine workup of gastric SMT includes OGD,
endoscopic ultrasound and CT scan. Treatment options
include conservative treatment with regular surveillance,
endoscopic resection or surgical resection. The decision
was made mainly based on the size and origin of tumor
from which gastric layer. It was reported that perforation
often occurs if ESD is performed for SMT arising from the
MP layer. In a study of ESD for SETs originating in the
MP layer, intraluminal SETs up to 5cm in size and without
ulceration were included. ESD was performed for 145
gastric SETs in 144 patients. Perforation and intraoperative
bleeding occurred in 21 patients (14.48%) and 7 patients
(4.83%) respectively. These complications were successfully
managed endoscopically (5). On the other hand, Chun et al.
advocated that ESD should only be performed for those
gastric SMT, originate from MP, with size less than 20 mm
and a positive rolling sign (8).
For larger SMT with relatively extensive involvement
of MP layer, the treatment options are endoscopic fullthickness resection or combined endoscopic-laparoscopic
resection (9,10) depending on the availability of endoscopic
and surgical specialists.
Endoscopic resection for SMTs is often a challenging
procedure. Refined endoscopic technique is a basic
requirement for performing ESD procedures. Ample
experience in ESD for mucosal lesions is a prerequisite for
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performance of ESD for SMTs. Selection of endoscope is
important. An endoscope with water jet function and a big
working channel allows irrigation and adequate suction,
which maintains a clear view throughout the procedure.
Endoscopes with double bending sections provide flexibility
and enable precise positioning during dissection of lesions at
cardia or fundus. The selection of endoscopic knife depends
on the preference of endoscopist and combination of knifes
are sometimes required. Creation of a submucosal cushion
by injection of sufficient volume of solution is essential for
initial puncture and subsequent full incision of the mucosa.
This greatly facilitates the exposure of SMT and makes
further dissection easier. Further injection during procedure
may facilitate separation of the SMT from MP layer. This
allows dissection of tumor in a safe and precise manner.
While the mucosal defect is not usually closed, careful
hemostasis should be secured after resection of the tumor.
Conclusions
We report endoscopic resection of a gastric SMT located
in antero-superior part of the gastric antrum. With careful
dissection, the tumor was resected without perforation of
gastric wall and a quick recovery was observed.
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