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Abstract

BACKGROUND
Hybrid endoscopic submucosal dissection (ESD) that comprises mucosal incision
and partial submucosal dissection followed by snaring in a planned manner, has
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been developed for endoscopic resection of gastrointestinal neoplasms to
overcome the technical barrier of ESD. Although the superiority of hybrid ESD
with SOUTEN, a single multifunctional device, over conventional ESD has been
indicated, the actual effect of snaring itself remains unclear since SOUTEN could
be applied to hybrid ESD group, but not to the conventional ESD group, due to
ethical issue in clinical practice.

AIM
To determine whether and how hybrid ESD was superior to conventional ESD in
the endoscopic treatment of gastric lesions in an ex vivo porcine model basic study.

METHODS

Sixteen endoscopists participated in this basic study in August 2020 at Kyushu
University, performing 32 procedures each for hybrid ESD and conventional ESD.
Mock lesions (10-15 mm, diameter) were created in the porcine stomach. The
primary outcome was total procedure time and secondary outcomes were en bloc
or complete resection, perforation, procedure time/speed for both, mucosal
incision, and submucosal dissection. Factors associated with difficulty in ESD
including longer procedure time, incomplete resection, and perforation, were also
investigated. Categorical and continuous data were analyzed using the chi-square
test or Fisher’s exact test and the Mann-Whitney U test, respectively.

RESULTS

The median total procedure time of hybrid ESD was significantly shorter than that
of conventional ESD (median: 8.3 min vs 16.2 min, P < 0.001). Time, speed, and the
amount of hyaluronic acid during submucosal dissection were more favorable in
hybrid ESD than conventional ESD (time, 5.2 min vs 10.4 min, P < 0.001; speed,
43.7 mm?/min vs 23.8 mm?/min, P < 0.00; injection volume, 1.5 mL vs 3.0 mL, P <
0.001), although no significant differences in those factors were observed between
both groups during mucosal incision. There was also no significant difference
between both groups in the en bloc/complete resection rate and perforation rate
(complete resection, 93.8% vs 87.5%, P = 0.67; perforation, 0% vs 3.1%, P = 1).
Selection of conventional ESD as the treatment method was significantly
associated with difficulties during ESD (odds ratio = 10.2; highest among factors).

CONCLUSION

Hybrid ESD with SOUTEN improves the treatment outcomes of gastric lesions. It
also has the potential to reduce medical costs since SOUTEN is a single multifunc-
tional device that is inexpensive.

Key Words: Endoscopic mucosal resection; Hybrid; Stomach neoplasms; Treatment
outcome; Animal experimentation; Logistic models

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Hybrid endoscopic submucosal dissection (ESD) is an intermediate technique
between endoscopic mucosal resection (EMR) and ESD, which has been developed to
overcome the curative barrier of EMR and the technical barrier of ESD in treating
gastrointestinal neoplasms. We conducted an ex vivo porcine model basic study to
determine the superiority of hybrid ESD with SOUTEN over conventional ESD in
treating gastric lesions. The 32 outcomes of each hybrid ESD and conventional ESD
were compared. Hybrid ESD had a significantly shorter total procedure time, favorable
curability, and low complication rates, compared to conventional ESD. Hybrid ESD
with SOUTEN could reduce the costs of ESD.
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gastric lesions: An ex vivo porcine model basic study. World J Gastrointest Surg 2021; 13(6):
563-573
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INTRODUCTION

Therapeutic endoscopic resection (ER) has been widely accepted as a local treatment
for early gastric neoplasms, with negligible risk of lymph node metastasis[1]. ER is less
invasive than surgery and preserves the patient’s quality of life after treatment[2,3].
Endoscopic mucosal resection (EMR) was the initial ER method employed; however, it
had limitations, such as poor histological assessment and high risk of local recurrence
due to piecemeal resection of large or ulcerative lesions[4]. Subsequently, an advanced
ER method, endoscopic submucosal dissection (ESD), was developed and this allowed
en bloc resection even for large or ulcerative lesions[5]. Previous comparison studies
and meta-analysis that evaluated EMR and ESD, preferred ESD over EMR for en bloc
resection, complete resection, and curative resection. Although less local recurrence
was reported with ESD, the procedure was more complicated and took a longer time
owing to its technical complexity[4,6]. According to the largest cohort study of gastric
endoscopic resection in Japan, ESD was indeed performed in more than 99% of
patients with gastric neoplasms treated with ER in spite of its technical complexity,
because ESD has a higher cure rate compared to EMR[7].

In order to overcome both the curative barrier of piecemeal resection in EMR and
the technical barrier of technical complexity in ESD, a more advanced technique,
termed hybrid ESD, was recently developed and was initially meant for the resection
of colorectal neoplasms[8]. Hybrid ESD is characterized by a combination of the ESD
procedure with snaring resection, where partial submucosal dissection is followed by
snaring resection in a planned manner. A meta-analysis reported that hybrid ESD had
a shorter procedure time, fewer adverse events, but similar recurrence rates compared
to conventional ESD in ER of colorectal neoplasms, although it was associated with a
lower rate of en bloc resection[9]. Furthermore, a recently developed single multifunc-
tional device (SOUTEN; Kaneka Medics, Tokyo, Japan) has enabled us to conduct
hybrid ESD at lower cost with a single device than with conventional ESD[10,11].
Recently, we conducted a retrospective study, and showed that hybrid ESD with
SOUTEN has shorter total procedure time than conventional ESD in ER for gastric
neoplasms, and this finding was consistent with those of other previously reported
studies on colonic neoplasms[8,12]. However, the real superiority of hybrid ESD with
SOUTEN over conventional ESD remains to be determined since the previously
conducted clinical studies had a limitation that SOUTEN was used only in hybrid the
ESD group and not in the conventional ESD group where other common endoscopic
knives, such as Dual knife, Flush knife and Splash-M knife were used, due to the
ethical issues. Therefore, we conducted this ex vivo porcine model basic study to
determine whether, and if so how, hybrid ESD with SOUTEN was actually superior to
conventional ESD.

MATERIALS AND METHODS
Study design

In this experimental study, the treatment outcomes between hybrid ESD and conven-
tional ESD, using ex vivo porcine gastric models, were compared. The study was
conducted by 16 endoscopists, in August 2020, at Kyushu University. Each
endoscopist performed a total of four ESDs; two hybrid ESDs and two conventional
ESDs. The schedule of ESD for each endoscopist was shown in Figure 1. The approval
of the Institutional Review Board was waived because this was a basic study. All
endoscopists participating in this study provided informed written consent prior to
study enrollment. This study was conducted in accordance with the guidelines of the
Animal Research Reporting In Vivo Experiments and we adhered to the guidelines as
much as possible, although this was an ex vivo animal model study using porcine
stomach originally harvested for food. This study was registered at the University
Hospital Medical Information Network (UMIN) Clinical Trials Registry.

Animal preparation
Domestic porcine, harvested for food, were slaughtered, before the ESD procedure, in

June 27,2021 | Volume13 | Issue6 |
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“

16 Endoscopists

8 Endoscopists

(1) Conventional ESD
(2) Hybrid ESD
(3) Conventional ESD
(4) Hybrid ESD

32 Conventional ESD

-

8 Endoscopists

(1) Hybrid ESD
(2) Conventional ESD
(3) Hybrid ESD
(4) Conventional ESD

——a

32 Hybrid ESD

Figure 1 Schedule of endoscopic submucosal dissection for each endoscopist. ESD: Endoscopic submucosal dissection.
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Fukuoka Meat Wholesale Market Corp. Resected porcine stomach with the esophagus
was transported to the endoscopic training room in Kyushu University (Figure 2A).
The inside of the porcine stomach and esophagus was sufficiently rinsed in a water.
An overtube (MD-48518, Sumitomo Bakelite, Tokyo, Japan) was inserted into the
esophagus, and the pylorus of the stomach was tied. The stomach with the esophagus
was set and fixed to a training kit for the endoscopic procedure (Figure 2B). Mock
lesions, 10-15 mm in diameter, were made in the stomach by marking dots with an
endo-knife.

Devices

An upper gastrointestinal endoscope (GIF-Q260], Olympus, Tokyo, Japan) with distal
attachments (D-201-11804; Olympus) was used in both hybrid ESD and conventional
ESD. ESG-100 (Olympus) was used as an electrical power unit. A multifunctional
endoscopic device, SOUTEN was used for all endoscopic procedures in both groups
(Figure 3A). An injection, using a needle (TOP Corp., Tokyo, Japan), was used to
administer hyaluronic acid in the submucosal layer.

Endoscopic procedures

The details of the ESD procedure are described elsewhere[5,13-16]. Marking dots, to
identify mock lesions, were made via coagulation using a distal needle-tip of SOUTEN;
for marking, the electric power source was set at 40 W in the forced coagulation 1
mode (Figure 3B). Hyaluronic acid was injected into the submucosa around the mock
lesion (Figure 3C). After confirming that the lesion had been lifted, a circumferential
mucosal incision was made using the distal needle-tip of SOUTEN (Figure 3D). During
mucosal incision, the electric power source was set at 60 W in the pulse cut first mode
or 40 W in the pure cut mode.

Subsequently, the submucosal layer was dissected using the distal needle-tip of the
SOUTEN (Figure 3E); for submucosal dissection, the electric power source was set at
60 W in the forced coagulation 2 mode or 40 W in the pure cut mode.

In the procedure of conventional ESD, submucosal dissection was continued until
the lesion was retrieved. In contrast, in the procedure of the hybrid ESD, snaring was
performed in a planned manner after adequate submucosal dissection; based on the
operator’s judgment when the lesion could be resected en bloc with snaring (Figure 3F
and G). In both procedures, submucosal injection was added when needed. Regarding
snaring for the target lesion, the electric power source was set at 60 W in forced
coagulation 2 followed by 40 W in the pure cut mode. The resected specimen was
flattened on a plastic plate, and its length (mm) was measured along its long and short
axes with a ruler.

Outcome measures

The primary outcome was the total of ESD procedure time beginning from the
commencement of mucosal incision to the complete retrieval of the lesion. Secondary
outcomes were procedure time and speed of each step, including mucosal incision,
submucosal dissection, en bloc resection and complete resection, intraoperative
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Figure 3 Procedure of hybrid endoscopic submucosal dissection. A: Image of SOUTEN (Kaneka Medics, Tokyo, Japan); B: A mock lesion made by
marking dots; C: Submucosal injection; D: Mucosal incision; E: Partial submucosal dissection; F: Snaring; G: Mucosal defect after endoscopic resection.
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perforation, and the volume of solution injected during the total procedure, mucosal
incision and submucosal dissection. The factors associated with difficulty in ESD,
including long procedure time, incomplete resection, and perforation, were also
investigated. Location of the lesion (upper/middle third in the stomach or lower),
position of the lesion (lesser curvature of the stomach wall or others), resected
specimen size (= 250 mm? or < 250 mm?), operator skill (expert or trainee), and the ESD
method used (hybrid ESD or conventional ESD) were included among the investigated
factors.

Definitions

Total procedure time was defined as the time from the start of mucosal incision to the
completion of lesion retrieval. En bloc resection was defined as non-piecemeal resection
of the lesion. Complete resection was defined as en bloc resection with all marking dots
in the resected specimen. Intraoperative perforation was defined as the occurrence of
an immediately recognizable hole in the stomach wall. The circumferential length
(mm) and resected area (mm? were calculated using the long and short axes of
resected specimens. The speed of mucosal incision was defined as “the circumferential
length of the resected specimen/incision time” (mm/min). The speed of submucosal
dissection was defined as “the area of resected specimen/dissection time” (mm?/min).
Difficulty of ESD was defined as a procedure with a long procedure time of > 20 min,
incomplete resection, or perforation. Location and position of the lesion was classified
according to the current Japanese classification of gastric carcinoma; location (upper,
middle, and lower thirds of the stomach); position (lesser curvature, greater curvature,
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anterior wall, and posterior wall)[17]. With regard to the operator skill, an expert was
defined as an operator with an experience of > 50 ESD cases[18,19], while a trainee was
defined as an operator with an experience of < 50 ESD cases.

Statistical analysis

Categorical data are described as frequencies with percentages and analysis of the two
groups was done using the chi-square test or Fisher’s exact test. Continuous data are
described as median with interquartile range and analyzed of both groups was
performed using the Mann-Whitney U test. The factors associated with difficulty
during ESD were investigated by univariate and multivariate logistic regression
analyses. Values of P < 0.05 were considered significant. All statistical analyses were
performed using the JMP Pro version 15.0 software (SAS, Cary, NC, 2019).

RESULTS

Baseline characteristics

A total of 64 lesions were treated with ESD (32 Lesions each with hybrid ESD and
conventional ESD). Baseline characteristics of enrolled lesions are shown in Table 1.
The proportion not only of upper or middle third in location but also of lesser
curvature in position was not significantly different between the two groups. The
proportion of trainees to experts in each procedure of treatment was also not different
between the two groups.

Treatment outcomes

Comparison of treatment outcomes between the two groups are shown in Table 2.
Hybrid ESD had a significant shorter total procedure time than conventional ESD [8.3
(6.6-12.0) min vs 16.2 (9.5-20.1) min, P < 0.001]. Although there was no significant
difference in the time for mucosal incision between hybrid ESD and conventional ESD
[3.5 (2.5-5.5) min vs 4.2 (2.7-5.3) min, P = 0.82], hybrid ESD had a shorter time for
submucosal dissection than conventional ESD [5.2 (3.7-6.6) min vs 10.4 (7.0-15.1) min, P
< 0.001]. The en bloc resection rate was 100% in both groups. There was no significant
difference in the complete resection rate and perforation rate between hybrid ESD and
conventional ESD (93.8% vs 87.5%, P = 0.67; 0.0% vs 3.1%, P = 1.0, respectively). Hybrid
ESD had a significant higher speed for submucosal dissection than conventional ESD
[43.7 (34.6-64.6) mm?/min vs 23.8 (17.0-30.1) mm?/min, P < 0.001], although no
difference in the mucosal incision speed was observed. The injection volumes in the
total procedure and submucosal dissection were significantly less in hybrid ESD group
than in conventional ESD group [total procedure; 8.3 (6.6-12.0) mL vs 16.2 (9.5-20.1)
mL, P <0.001, submucosal dissection; 1.5 (1.0-2.1) mL vs 3.0 (2.4-5.6) mL, P < 0.001),
although no significant difference in mucosal incision was observed.

Factors associated with difficulty during ESD

Results of the univariate and multivariate analyses of the factors associated with
difficulty during ESD are summarized in Table 3. In the multivariate analysis, lesions
located in the upper or middle third of the stomach [odds ratio (OR): 9.9], operators
that are still trainee (OR: 6.2), and conventional ESD in the treatment method (OR:
10.1) were independent factors associated with difficulty during ESD.

DISCUSSION

This is the first study that used an ex vivo porcine model to demonstrate the superiority
of hybrid ESD with SOUTEN, a single multifunctional device, over the conventional
ESD in terms of treatment outcomes of gastric ESD. We found that hybrid ESD with
SOUTEN had significantly shorter total procedure time compared to conventional ESD
with favorable curability and low perforation rate; this finding was similar to the
findings of previously conducted clinical studies.

Hybrid ESD is an intermediate technique between EMR and ESD; mucosal incision
and partial submucosal dissection are performed as in ESD, followed by final snaring
in a planned manner similar to that of EMR. During the procedure, the mucosa is
incised outside of the markings and the submucosa is partially dissected, this enables
subsequent snaring in order to achieve en bloc resection. Indeed, snaring replaces
submucosal dissection and tumor resection can be done in less time; this reduces the
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Table 1 Comparison of baseline characteristics of enrolled mock lesions and operators between two groups

Hybrid ESD (n = 32) Conventional ESD (n = 32) P value

Location, n (%) 1
Upper or middle third 15 (46.8) 15 (46.9)

Lower third 17 (53.1) 17 (53.1)

Position, 1 (%) 1

Lessor curvature 16 (50) 16 (50)

Others 16 (50) 16 (50)

Operator skills 1
Trainee 16 (50) 16 (50)

Expert 16 (50) 16 (50)

P value was calculated by Chi-square test. ESD: Endoscopic submucosal dissection.
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total procedure time. Therefore, hybrid ESD is expected to achieve not only higher
curability than EMR but also a shorter procedure time than ESD.

Initially, hybrid ESD was used unintentionally as a rescue treatment in cases of ESD
with technical difficulties[2,20]. A previous study indicated that most lesions that were
smaller than 2 cm could be removed in en bloc fashion by rescue hybrid ESD. However,
rescue hybrid ESD did not contribute reducing the procedure time because of its
unintentional applications in cases of ESD with technical difficulties. Subsequently,
hybrid ESD with SOUTEN in a planned manner has been used to treat gastric
neoplasms[2]. A retrospective study with propensity score matching analysis showed
that hybrid ESD with SOUTEN had a shorter procedure time, favorable curability, and
low complication rate compared to conventional ESD for ER of gastric neoplasms that
are smaller than 20 mm. Currently, a prospective randomized controlled trial to
confirm the superiority of hybrid ESD with SOUTEN over conventional ESD, with
regard to procedure time, is ongoing (UMIN000041244). However, in these clinical
studies, SOUTEN was used only in the hybrid ESD group while other common
endoscopic knives, such as Dual knife, Flush knife, and Splash-M knife were used in
the conventional ESD group. This was because SOUTEN could not be applied to
conventional ESD due to ethical issue in clinical practice. That is why we conducted
this basic study to determine whether and how hybrid ESD with SOUTEN was
actually superior to conventional ESD with SOUTEN.

As for a primary outcome, the total procedure time of hybrid ESD was notably
shorter than that of conventional ESD; the time and speed of submucosal dissection of
hybrid ESD were shorter and higher than those of conventional ESD, respectively,
while those of mucosal incision were not significantly different between the two
groups. Indeed, the outcomes of mucosal incision were reasonably quite similar in
both groups, due to the usage of the same device (SOUTEN) in this basic study. In
contrast, the outcomes of submucosal dissection of hybrid ESD were also reasonably
better than those of conventional ESD due to snaring of the submucosal layer during
dissection. This contributed to reducing the total procedure time in hybrid ESD.
Moreover, according to the multivariate analysis, selection of conventional ESD as a
treatment method was one of the independent factors associated with difficulty during
ESD, with the highest OR.

Previous studies that compared the efficacy of EMR and that of ESD have shown
that EMR has a lower rate of en bloc resection than ESD especially for the lesions larger
than 10 mm[4,21]. Although there were concerns about the curability of hybrid ESD
for lesion that were 10-15 mm in size, hybrid ESD achieved 100% en bloc resection and
93.8% complete resection, which were similar to what was obtainable with conven-
tional ESD. This result was consistent with that of previous clinical studies on hybrid
ESD and the treatment of gastric lesions[12,20]. Circumferential mucosal incision,
followed by partial mucosal dissection before snaring in a planned manner improves
curability using hybrid ESD.

One limitation of hybrid ESD is that it usually requires two endoscopic devices: One
for mucosal incision/submucosal dissection and the other for snaring. Since SOUTEN
is an inexpensive single multifunctional device originally designed for hybrid ESD, it
could be used to perform all steps associated with ESD except submucosal injection.
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Table 2 Comparison of treatment outcomes of endoscopic submucosal dissection between two groups

Hybrid ESD (n = 32) Conventional ESD (n = 32) P value
ESD procedure time, min
Median (IQR) 8.3 (6.6-12.0) 16.2 (9.5-20.1) <0.001"
En bloc resection, n (%) 32 (100) 32 (100)
Complete resection, n (%) 30 (93.8) 28 (87.5) 0.67
Perforation, n (%) 0(0) 1(3.1) 1
Mucosal incision time, min
Median (IQR) 3.5 (2.5-5.5) 4.2 (2.7-5.3) 0.82
Submucosal dissection time, min
Median (IQR) 5.2 (3.7-6.6) 10.4 (7.0-15.1) <0.001°
Resected specimen size, mm?
Median (IQR) 254.3 (201-282.6) 247.3 (201.0-254.3) 0.44
Circumferential length, mm
Median (IQR) 56.5 (50.3-59.7) 55.8 (50.3-56.5) 0.49
Mucosal incision speed, mm/min
Median (IQR) 15.3 (10.8-20.1) 13.0 (10.0-20.3) 0.67
Submucosal dissection speed, mm?2/min
Median (IQR) 43.7 (34.6-64.6) 23.8 (17.0-30.1) <0.001"
Total injection volume, mL
Median (IQR) 8.3 (6.6-12.0) 16.2 (9.5-20.1) <0.001°
Injection volume during mucosal incision, mL
Median (IQR) 5.0 (4.5-7.0) 6.0 (4.8-7.6) 0.40
Injection volume during submucosal dissection, mL
Median (IQR) 1.5 (1.0-2.1) 3.0 (2.4-5.6) <0.001°

P value was calculated by chi-square test, Fisher’s exact test and Mann-Whitney U test.
“Significant value.
ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

Similar to other commonly used endoscopic knives, SOUTEN has a knife with a distal
tip at the top of the snare that is suitable for mucosal incision and submucosal
dissection[13,14]. Therefore, a single SOUTEN device enables us to conduct hybrid
ESD at a lower cost not only compared to hybrid ESD with two endoscopic devices,
but also to conventional ESD with a single, commonly used endoscopic knife.
Therefore, hybrid ESD with SOUTEN will contribute to reduction in the total medical
cost for the local treatment of gastric neoplasms.

There are several limitations to this study. First, this was an ex vivo porcine model
basic study that used an isolated stomach without any blood flow. An in vivo porcine
model basic study and clinical study in human should be conducted in future. Second,
the subjects were not randomized in this study. There remains a confounding bias
although multivariate logistic regression analyses were performed to reduce the bias.
As a result, selection of conventional ESD as the treatment method was revealed to be
associated with difficulties during the procedures. Third, lesions were limited to those
that were 10-15 mm in size without ulceration. Furthermore, the depth of the resected
specimens was not investigated. The findings of this study are not applicable to large
lesions, or those lesions with ulcers and/or deep invasion. Fourth, both procedures of
hybrid ESD and conventional ESD were performed with SOUTEN. It remains to be
determined whether the curative efficacy for early gastric neoplasms using hybrid ESD
with SOUTEN is equivalent to conventional ESD using conventional endoscopic
knives in clinical practice. We are expecting the result of a prospective randomized
controlled trial currently conducted to confirm the superiority of hybrid ESD with
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Table 3 Univariate and multivariate analysis for the factors associated with the difficulty of endoscopic submucosal dissection

including long procedure time (2 20 min), incomplete resection and perforation

Univariate Multivariate
No. of patients  No. of events
OR 95%Cl P value OR 95%Cl P value
Location
L 34 6 1 Ref 0.25 1 Ref 0.72
UorM 30 9 2.0 0.62-6.5 1.32 0.28-6.3
Position
GorAorP 32 & 1 Ref 0.01" 1 Ref 0.004"
Lessor 32 12 5.8 1.4-23.2 9.9 2.0-71.4
Size
<250 mm? 31 6 1 Ref 0.45 1 Ref 0.33
> 250 mm? 33 9 1.6 0.48-5.1 2.1 0.48-10.1
Operator skill
Expert 32 4 1 Ref 0.05 1 Ref 0.015°
Trainee 32 1 3.7 1.0-13.1 6.2 1.4-37.7
Method
Hybrid ESD 32 3 1 Ref 0.01° 1 Ref 0.002°
Conventional ESD 32 12 5.8 1.4-23.2 10.1 2.2-67.5

“Significant value.

ESD: Endoscopic submucosal dissection, OR: Odds ratio, L: Lower third of the stomach; U: Upper third of the stomach; M: Middle third of the stomach; G:
Greater curvature; A: Anterior wall; P: Posterior wall.

JBaishideng®

SOUTEN over conventional ESD with conventional endoscopic needle-knives for
gastric neoplasms in clinical practice.

CONCLUSION

Hybrid ESD with SOUTEN, a single multifunctional device, has a significantly shorter
total procedure time, with favorable curability, and a low complication rate compared
to conventional ESD. Furthermore, hybrid ESD with SOUTEN could reduce the costs
of ESD since it uses a single multifunctional device, and is less expensive compared to
other commonly used endoscopic knives. Based on this basic study, randomized
controlled trials in humans on the use of SOUTEN in hybrid ESD for gastric neoplasms
are warranted.

ARTICLE HIGHLIGHTS

Research background

Hybrid endoscopic submucosal dissection (ESD) has been developed as an advanced
technique combining conventional ESD and endoscopic mucosal resection procedures.
A multifunctional device called SOUTEN has been invented for hybrid ESD
procedures.

Research motivation
It is unclear whether hybrid ESD using SOUTEN is superior to conventional ESD for
gastric lesions.

Research objectives
This study aimed to determine whether and how hybrid ESD is superior to conven-
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tional ESD in the endoscopic treatment of gastric lesions in an ex vivo porcine model
basic study.

Research methods

A total of 32 ESD on mock lesions in an ex vivo porcine stomach model were
performed using SOUTEN; 16 hybrid ESD and 16 conventional ESD. Technical
outcomes were compared between the two groups.

Research results

Hybrid ESD achieved significantly shorter procedure time than conventional ESD,
with favorable curability, and a low complication rate. The selection of conventional
ESD as the treatment method was significantly associated with the difficulties during
ESD on multivariate analysis.

Research conclusions
Hybrid ESD with SOUTEN improves the technical outcomes of ESD for gastric lesions.

Research perspectives
A randomized controlled trial in humans is expected to be conducted to confirm that
hybrid ESD using SOUTEN is superior to the conventional ESD in the future.
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