
A modified endoscopic full-thickness resection for gastrointestinal
stromal tumors: A new closure technique based on the instruction
of super minimally invasive surgery

Endoscopic resection, including endo-
scopic submucosal excavation (ESE) and
endoscopic full-thickness resection
(EFTR), is an effective and safe method
for gastrointestinal stromal tumors
(GISTs). While during traditional EFTR,
closure of the defect using a loop-and-
clip closure technique or just clips always
follows the full-thickness resection, this
usually results in the occurrence of gas-
related complications, such as pneumo-
peritoneum [1, 2]. What is more, it is
time-consuming and not easy to perform
for some lesions larger than 2.0 cm.
In this study, we performed a modified
EFTR, whereby a full-thickness resection
and closure of the defect were performed
simultaneously until the lesion was
completely removed (▶Video 1). Conse-

E-Videos

Video 1 A modified endoscopic full-thickness resection for gastrointestinal stromal
tumors.

▶ Fig. 1 The procedure of modified endoscopic full-thickness resection for gastrointestinal stromal tumor (GIST). a The feature of the GIST was
revealed under white light endoscopy. b The margin of the GIST was marked by argon plasma coagulation. c A circumferential submucosal in-
cision was performed to adequately expose the lesion. d A clip was fixed to the surface of the lesion. e Full-thickness resection was performed to
resect the lesion. Clips were used to close the submucosal layer of the defect at the same time until the lesion was completely removed. f The
GIST was completely resected and the submucosal layer of the defect was sutured. g Other clips were used to close the mucosal layer. h The
morphology of the GIST was shown under white light.
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quently, both operating time and gas
flowing into intraperitoneal cavity were
reduced. In addition, the demix suture
method was another innovation closure
method based on the instruction of super
minimally invasive surgery, which means
the suture of the first layer during lesion
resection was the closure of the submu-
cosal layer. After removal of the lesion,
other clips were used to close the muco-
sal layer for preserving the integrity of
the gastric anatomy and full closure of
the defect (▶Fig. 1)
First the margin of the lesion was marked
by argon plasma coagulation (APC)
(▶Fig. 1b). Then sufficient submucosal
injection was conducted to separate the
mucosal and submucosal layer. Next, a
circumferential submucosal incision was
performed to adequately expose the
lesion (▶Fig. 1 c). A clip was then fixed to
the surface of the lesion, attaining full
traction of the lesion (▶Fig. 1 d). Full-
thickness resection was performed to
resect the lesion, and clips were used to
close the defect at the same time until
the lesion was completely removed
(▶Fig. 1 e, f). Finally, the defect was
sutured for a second time with clips
(▶Fig. 1g).
This study first proposes a modified EFTR
that is time-saving and decreases gas-
related complications. On the whole, it
is worthy of clinical promotion, and pro-
spective studies are needed to obtain
much more reliable evidence.
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