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Preoperative virtual reality-guidance for safe gastric endoscopic
full-thickness resection with a suitable closure strategy

Gastric endoscopic full-thickness resec-
tion (gEFTR) is an advanced endoscopic
technique for gastric subepithelial tu-
mors (gSETs) [1]. However, unlike
surgeons, endoscopists often are not
thoroughly familiar with the anatomy
outside the gastric wall. Furthermore,
during full-thickness resection, this lack
of familiarity carries a high risk of damag-
ing large arteries and veins that supply
the tumor, leading to the loss of visualiza-
tion and conversion to open surgery.
Therefore, to perform gEFTR safely, it is

ideal to assess the surrounding anatomy
and feeding vessels preoperatively.
Three-dimensional (3D) holograms with
virtual reality (VR) and mixed reality
technology as surgical navigation sup-
port tools [2, 3] have been currently
introduced in endoscopic biliary proce-
dures [4]. We report the first known case
in which VR was used for gEFTR.
A 74-year-old man presented with ante-
rior wall gSET in the upper stomach
(▶Fig. 1 a, b). 3D images of the stomach
and surrounding organs were created

preoperatively from contrast-enhanced
computed tomography images using
Ziostation2 (Ziosoft, Inc., Tokyo, Japan).
The images were converted to 3D poly-
gon data using the Holoeyes XR system
(Holoeyes Inc., Tokyo, Japan) installed in
a head mount display (Meta Quest3;
Meta Platforms, Menlo Park, CA, USA)
(▶Fig. 2). The tumor location was con-
firmed close to the liver, and a feeding
artery and vein were identified from the
forward and retroflexed views (▶Fig. 3,

▶Fig. 4 a, b). gEFTR (▶Video 1) was then
completed safely, with no bleeding. The
diameter of the anticipated full-thickness
gastric wall defect was estimated at 2 cm
preoperatively (▶Fig. 5 a, b), suggesting
the closure strategy; inverted closure
using two over-the-scope clips was
achieved.
Reviewing VR images preoperatively
enabled the endoscopist to visualize the
anatomy surrounding the tumor and
plan a suitable closure strategy.
VR systems using 3D holograms could be
useful for safe and reliable gEFTR, with
greater operator confidence.
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▶ Fig. 1 a Endoscopic image showing a 2-cm diameter subepithelial tumor (SET) at the ante-
rior wall in the upper stomach. The green arrow indicates the tumor. b Contrast-enhanced
computed tomography (CT) image showing a 2-cm diameter mass with intra- and extramural
growth in the upper body of the stomach. The green arrow indicates the tumor.

▶ Fig. 2 Intraabdominal three-dimen-
sional (3D) holographic image installed in
a head mount display using Meta Quest3.

▶ Fig. 3 A preoperative multidisciplinary conference was held to review the constructed
three-dimensional (3D) hologram.

E-Videos
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Video 1 Virtual reality (VR) system
using a three-dimensional (3D) holo-
gram for endoscopic full-thickness re-
section (EFTR).

▶ Fig. 4 Holographic and endoscopic images. a Identifying a tumor-feeding artery and vein
from the forward view from three-dimensional (3D) holographic image. b In the endoscopic
forward image, an artery feeding the tumor is identified, corresponding to the 3D holo-
graphic image. The red arrow indicates the artery.

▶ Fig. 5 Holographic and endoscopic images. a The diameter of the anticipated full-thick-
ness gastric wall defect was estimated at 2 cm preoperatively. The green arrow indicates the
tumor. b The actual defect after EFTR was approximately 2 cm.
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