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Abstract

Various traction devices have been developed to secure a visual field and sufficient
tension at the dissection plane during endoscopic submucosal dissection (ESD).
However, few large-scale studies have investigated the effectiveness of traction devices
in gastric ESD. Clip-with-line (CWL) is one such traction device that is widely used in
cases of gastric ESD. The CONNECT-G trial was the first multicenter randomized
controlled trial to compare conventional ESD with CWL-assisted ESD (CWL-ESD) for
superficial gastric neoplasms. Overall, no significant intergroup difference was
observed in terms of the gastric ESD procedure time. However, subgroup analysis
according to lesion locatign revealed a significant reduction in the procedure time of
gastric ESD for the lesion ﬁcated at the greater curvature of the middle and upper third
of the stomach in the -ESD group. In this subgroup analysis, lesion location was
categorized as follows: anterior wall, posterior wall, lesser curvature, and greater
curvature of the upper, middle, and lower thirds of the stomach. However, the gastric
ESD procedure time showed no significant difference, except for lesions located at the
greater curvature of the upper and middle thirds of the stomach. The traction direction
of CWL in the stomach was limited to the cardia and changed depending on the lesion
location. Therefore, outcomes of the CONNECT-G trail suggest that the effectiveness of
CWL was influenced by lesion location, i.e., traction direction. Further studies are

warranted to investigate the optimal traction direction in gastric ESD.
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INEPODUCTION

Endoscopic submucosal dissection (ESD) allows en bloc resection of superficial
gastriﬁneoplasms. However, gastric ESD is a challenging procedure. Surgeons can use
their nondominant hand to generate traction for lesions while they resect using their
dominant hand. Meanwhile, endoscopists cannot use their nondominant hand to
generate traction because they cannot insert their hand into the stomach. Therefore,
endoscopists occasionally cannot secure a visual field and sufficient tension at the
dissection plane, resulting in a long ESD procedure time and a high perforation rate.
Recently, many traction devices were reported to overcome these problems, but few

large-scale studies investigated the effectiveness of traction devices in gastric ESD.

CONNECT-G TRIAL

The CONNECT-G trial was the first multicenter randomized controlled trial to
compare conventional ESD with traction-assisted ESD for the treatment of superficial
gastric neoplasms ['l. In this study, clip-with-line (CWL) was used as a traction device
(Figure 1), and its traction direction is restricted to the direction where the line is drawn
[2.3], The primary endpoint was the mean gastric ESD procedure time, which was 58.1
min in the conventional ESD group and 60.7 min in the CWL-assisted ESD (CWL-ESD)
group, with no significant difference (P = 0.45). RO resection was not statistically
significant in both groups (96.8% vs. 97.8%, P = 0.45). However, the perforation rate was
significantly lower in the CWL-ESD group (0.3% vs. 2.2%, P = 0.04), suggesting that

may have improved the field of vision and reduced blind submucosal dissection.

For lesions located at the greater curvature of the middle and upper third of the
stomach, the CWL-ESD group had a significantly shorter gastric ESD procedure time
than the conventional ESD group (57.2 min vs. 104.1 min, P = 0.01). This part of the
stomach is a challenging area for conventional ESD because it is basically a gravitational
lower side, so a mucosal flap is difficult to deploy, and the visual field tends to

deteriorate due to fluid retention. Nevertheless, CWL-ESD is particularly useful in this
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area. In this subgroup analysis, lesion location was divided into the anterior wall,
posterior wall, lesser curvature, and greater curvature of the upper, middle, and lower
third of the stomach. I—Iow&ver, no significant difference was found in the procedure
time of gastric ESD, except for lesions located at the greater curvature of the middle and

upper third of the stomach.

TRACTION DIRECTION OF CWL DIFFERS DEPENDING ON THE LESION
LOCATION AND ENDOSCOPIC POSITION
The results of the CONNECT-G trail suggest that the effectiveness of CWL-ESD

varies depending on the lesion location. Traction direction can be classified into five
categories (Figure 2) 4. Since CWL is a per-oral traction device, its traction direction is
limited to the cardia and varies depending on the lesion location. Another consideration
for the traction direction of CWL is the endoscopic position during submucosal
dissection. Because of the large lumen of the stomach, there are two possible endoscopic
positions: forward and retroflexed. Therefore, the traction direction also varies
dependinﬁon the endoscopic position even if the lesion is in the same location. For
example, for lesions located at the lesser curvature of the middle third of the stomach,
CWL commonly provides a distal traction in retroflexed endoscopic position (Figure

3A) and proximal traction in forward endoscopic position (Figure 3B).

WHAT IS THE OPTIMAL TRACTION DIRECTION IN GASTRIC ESD?

The optimal traction direction in gastric ESD was not yet fully investigated.
However, several studies indicated that a vertical traction is the optimal traction
direction. The CONNECT-G trial suggests that CWL is effective for lesions located at
the greater curvature of the upper and middle third of the stomach, and vertical traction
is frequently performed in this area from an anatomical point of view (Figure 3C). CWL
can essentially only provide vertical traction for lesions located até'le greater curvature
of the stomach, but multidirectional traction devices, such as a spring-and-loop with

clip (Figure 4; SLC; S-O clip; Zeon Medical, Tokyo, Japan), may provide a vertical
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traction for lesions in other areas. The SLC allows the traction direction to be controlled
in any direction. This clip was developed as a traction device to provide traction for
colorectal ESD. Hence, we have devised a novel usage of the SLC with both forward
and retroflexed endoscopic positions for gastric ESD [ ¢l. A single-center randomized
controlled trial comparing conventional ESD and SLC-assisted ESD (SLC-ESD) was
conducted. In SLC-ESD, a vertical traction was selected using the multidirectional
traction function. This study demonstrated that the median gastric ESD procedure time
was significantly shorter in SLC-ESD than in conventional ESD (29.1 min vs. 52.6 min; P
= 0.005) I7l. However, SLC-ESD was not associated with a reduction in the gastric ESD
procedure time for lesions >20 mm. As submucosal dissection progresses, the distance
between the SLC attachment site and the anchor site diminishes gradually, resulting in
weaker traction force due to the spring shortening. For larger lesions, diagonally
proximal traction may be preferable to vertical traction to maintain spring extension
even as submucosal dissection progresses or an additional SLC should be considered
when traction force becomes weaker. Overall, considering the results of these two
randomized controlled trials, vertical traction may be the optimal traction direction for
most cases of gastric ESD.

It is unclear whether other traction directions are effective in gastric ESD. Especially
in distal traction, as the submucosal dissection progresses, the dissection plane falls
toward a distal direction, which may be counterproductive because it may not provide
an effective tension on the dissection plane. In CWL-ESD, a retroflexed endoscopic
position occasionally results in a distal traction, and this position is common in gastric
ESD. It is possible that a distal traction was provided for a relatively large number of
cases in the CONNECT-G trial, and this could cause no significant difference in gastric
ESD procedure time between conventional ESD and CWL-ESD in the total population
of the CONNECT-G trial. However, the traction direction and endoscopic position were
not reported, so this point should be further investigated.

In CWL-ESD, combined with the pulley method © 9, the traction direction can be

controlled, and vertical traction can be obtained. Therefore, the pulley method may
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improve the gastric ESD procedure time in CWL-ESD. However, since the pulley
method in gastric ESD has been reported mainly in case series studies or ex-vivo

studies, its feasibility and effectiveness should be further investigated.

CONCLUSION

Vertical traction may be the optimal traction direction in traction-assisted ESD for
gastric neoplasms. Further studies are needed to investigate the effectiveness of other

traction directions.
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