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Abstract

AIM: To evaluate efficacy and safety of clip-and-snare
method using pre-looping technique (CSM-PLT) for
gastric endoscopic submucosal dissection (ESD).

METHODS: In the CSM-PLT method, a clip attached to
the lesion side was strangulated with a snare, followed
by application of an appropriate tension to the lesion
independent of an endoscope. Twenty consecutive
lesions were resected by ESD using CSM-PLT (CSM-PLT
group) and compared with a control group, including
20 lesions that were resected by conventional ESD.
The control group was matched based on the size and
location of the lesion, presence of pathologic fibrosis,
and experience of endoscopists. Total procedure time of
ESD, proportion of en bloc resection, and complications
were analyzed.

RESULTS: The total procedure time for the CSM-PLT
group was significantly shorter than that for the control
group (38.5 min vs 59.5 min, 2 = 0.023); all lesions
were resected en bloc by ESD. There was no significant
difference in complications between the two groups.
Moreover, there was no complication in the CSM-PLT
group. In one large lesion (size: 74 mm) that underwent
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extensive CSM-PLT during ESD, we used an additional
CSM-PLT on another edge of the lesion after achieving
submucosal resection to the maximum extent possible
during initial CSM-PLT. In two lesions, the snare came
off the lesion together with the clip after a sudden pull;
nevertheless, ESD was successful in all lesions.

CONCLUSION: CSM-PLT was an effective and safe
method for gastric ESD.

Key words: Endoscopic submucosal dissection; Clip-
and-snare method; Pre-looping technique; Endoscope;
Dissection

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This was a retrospective matched-pair analysis
to evaluate the efficacy and safety of clip-and-snare
method using pre-looping technique (CSM-PLT) for
gastric endoscopic submucosal dissection (ESD). CSM-
PLT is one of the traction methods that was developed
to perform gastric ESD more effectively. Compared with
conventional ESD, ESD using CSM-PLT had significantly
shorter total procedure time (38.5 min vs 59.5 min, P =
0.023). With regard to proportion of en bloc resection
and complications, there was no significant difference
between the groups. Hence, CSM-PLT is a promising
method for gastric ESD.
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INTRODUCTION

Endoscopic submucosal dissection (ESD) was developed
in the late 1990s for the purpose of en bloc and less
invasive resection of early gastric cancer!'. In the
earliest years, some problems including difficulty of
the procedure and high risk of complications were
encountered. Over the years, ESD has evolved to
become an easier and safer procedure due to establish-
ment of strategies, improvement of devices and injection
solution?, and use of CO: insufflation pump®.

Although ESD is performed for early gastric cancer,
which satisfies the indication criteria of Japanese
guideline™, difficulty in technicalities of the procedure
are still occasionally encountered. The difficulty of
gastric ESD depends on the size and location of a tumor,
presence of ulceration, or the endoscopist’s skills. There-
fore, an innovative technique is necessary to constantly
make ESD a safer and more effective procedure,
regardless of the characteristic of the lesions or skills of
the operator.
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Traction method has been described as a technique
for an effective ESD; with this technique, an approp-
riate tension is applied to the lesion to visualize the
submucosal layer and effectively perform submucosal
dissection. Recently, several traction methods have
been reported for use in gastric ESD such as internal
traction™, medical ring™, clip-with-line (including
“dental floss clip traction”)”*%, use of double-channel
endoscope!'", external grasping forceps?, magnetic
anchor™®*! and the double-scope method!®. Each
method has its advantages and disadvantages!®’;
therefore, the most ideal method has not yet been
established.

Recently, as new traction method, the clip-and-
snare method (CSM), has been reported. CSM is a
concept that includes “clip and snare lifting**”? and “yo-
yo technique™™®. In this technique, the clip attached
to the side of the lesion is strangulated with a snare,
followed by application of an appropriate tension to
the lesion independent of an endoscope. CSM does not
only facilitate control of the degree of strength but also
of the direction of traction by pulling and pushing the
snare. The major difference between “clip and snare
lifting”""” and “yo-yo techniqgue”® is the course through
which the snare passes. The snare passes through the
oral cavity in the “clip and snare lifting""”!, whereas it
passes through the nostril in the “yo-yo technique'®,
Conventional CSM™”*® entails the use of forceps to
derive the snare to the clip; this technique is not easy,
particularly for lesions in the upper third of the stomach.
We improved this method with a new and easy techni-
que for snare derivation, which we reported as pre-
looping technique (PLT)™ to simplify the CSM technique
during gastric ESD on all sites.

The aim of this study was to evaluate the efficacy
and safety of CSM using PLT (CSM-PLT) for gastric ESD.

MATERIALS AND METHODS

General
This retrospective study was conducted at the Ishikawa
Prefectural Central Hospital, a tertiary referral center in
Japan. In accordance with the Declaration of Helsinki,
the protocol was approved by the Institutional Review
Board of the said institution. Patients were not required
to provide informed consent to the study because
the analysis used anonymous clinical data that were
obtained after each patient agreed to treatment by
written consent. For complete disclosure, the details of
the study were published on the home page of Ishikawa
Prefectural Central Hospital.

In this manuscript, we reported a retrospective
matched-pair comparison of ESD using CSM-PLT with
conventional ESD.

Lesion selection

From January 2014 to March 2014, 20 consecutive
gastric lesions resected by ESD using CSM-PLT were
included in the CSM-PLT group. From 1033 gastric
lesions resected by conventional ESD between January
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Figure 1 Clip-and-snare method using pre-looping technique. A: The
transparent cap is tightened with a snare from the outside of the endoscope
(pre-looping technique) after completion of a circumferential incision; B: A
tumor is seen on the lesser curvature of the upper third of the stomach. The
endoscope is bent to a maximum. A hemoclip with a reusable clip deployment
device is inserted through the endoscope channel and is used to grasp the
edge of the tumor while avoiding its detachment from its deployment device;
C, D: The pre-looped snare is loosened from the transparent cap and moved
along the device toward the hemoclip; E, F: The hemoclip is tightened with
the snare and released from the clip deployment device; G: The endoscopist
can apply appropriate tension to the lesion using the snare independent of the
endoscope. The slider of the snare is fixed with clothespins.

2009 and December 2013, we set a control group that
included 20 lesions, which matched those of the CSM-PLT
group in terms of tumor size, location, pathologic fibrosis,
and endoscopist’s experience with ESD. The location
and presence of pathologic fibrosis were completely
matched. Regarding the location of the lesion, the
stomach was divided into the following three longitudinal
sections: Upper, middle, and lower; the cross-sectional
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circumference of the stomach was divided into four
equal parts according to the Japanese classification of
gastric cancer: Lesser curvature, greater curvature,
anterior wall, and posterior wall*”’. Depending on the
experience of endoscopists on ESD, further matching
was performed. ESD experience was classified into "3
years or under”, “more than 3 years and less than 7
years”, and “7 years or over”. To minimize differences
in specimen size, definitive matching was performed.
Lesions that extended to the esophagus or duodenum
were excluded.

Endoscopists

The endoscopists who performed ESD in this study had
enough knowledge and skills related to conventional
gastric ESD. To ensure the quality of gastric ESD,
all of the participated endoscopists were required to
have a level of knowledge and skills commensurate
with those of a specialist accredited by the Japan
Gastroenterological Endoscopy Society. In actuality, they
had an experience of 4 years or more in gastroscopy.
Endoscopists with less than 7 years of experience
performed ESD procedures under the supervision of
experts with more than 7 years of experience. For the
CSM-PLT group, we retrospectively collected consecutive
data immediately after the establishment of CSM-PLT.
Therefore, all endoscopists who participated in the study
had little experience on the established CSM-PLT.

ESD using CSM-PLT

A single-channel endoscope (GIF-Q260]; Olympus
Co., Tokyo, Japan) with a disposable transparent cap
(D-201-11804, Olympus Co.) on the endoscopic tip
was used. A mixture of saline solution, 0.4% sodium
hyaluronate, and indigo carmine was injected into
the submucosal layer surrounding the lesion, and a
circumferential incision was made using an insulation-
tipped scalpel (IT knife2, Olympus Co) on ENDO CUT
Q mode (effect 2) of the electrosurgical generator
(VIO300D, ERBE Co, Tubingen, Germany). The
endoscope was withdrawn and the transparent cap was
tightened with a snare (SD-221U-25, Olympus Co.)
from the outside of the endoscope (Figure 1A); this
technique was named PLT™., Then, the endoscope and
snare were reinserted into the lesion before inserting a
hemoclip (HX-610-090, Olympus Co.) with a reusable
clip deployment device (EZ CLIP, Olympus Co.) through
the endoscope channel. The hemoclip was used to
grasp the edge of the tumor while taking utmost care
to avoid complete detachment from its deployment
device (Figure 1B). The pre-looped snare was loosened
from the transparent cap and moved along the device
toward the hemoclip (Figure 1C and D). The hemoclip
was tightened with the snare and released from the clip
deployment device (Figure 1E and F). After this, the
endoscopist was able to apply an appropriate tension to
the lesion using the snare independent of the endoscope
and could incise the submucosal layer effectively (Figure
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A ?F’

Figure 2 Pushing and pulling by the clip-and-snare method. A: Clip-and-
snare method using pre-looping technique (CSM-PLT) for a tumor located on
the greater curvature of the middle third of the stomach; B: The endoscopist is
able to obtain good visibility of the submucosal layer by pulling the snare; C:
CSM-PLT was performed for another tumor located on the anterior wall of the
middle third of the stomach; D: The endoscopist is able to obtain good visibility
of the submucosal layer by pushing the snare (yellow arrowheads).

1G). The submucosal layer was dissected using an
IT knife 2 on SWIFT COAG mode (effect 4, 60W) of
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VIO300D. Because the snare had moderate rigidity, the
endoscopist could not only pull but also push the lesion
through the snare (Figure 2). Fixing the slider of the
snare with clothespins reduced the number of assistants
needed for the procedure (Figure 1G). The use of
an overtube was not necessarily required. All ESD
procedures were performed under unconscious sedation
without intubation. We used midazolam, pentazocine,
and propofol for appropriate sedation during ESD.

Data evaluation

The primary endpoint of this study was comparison
of total procedure time of gastric ESD. As secondary
endpoints, the proportion of en bloc resection and
complications were evaluated.

All videos of ESD procedure have been stored in
an electronic archive. From these recorded videos,
we measured the total time of the procedure from
precutting up to tumor removal. En bloc resection was
defined as a one-piece resection of the entire lesion that
was endoscopically recognized. Complications included
intractable bleeding during ESD, perforation during ESD,
delayed perforation, delayed bleeding, and anesthesia-
related complications. Intractable bleeding during ESD
was defined as operative hemorrhage that required
more than 1 min for hemostasis. Delayed perforation
was defined as perforation occurring after the day of
ESD. Delayed bleeding was defined as bleeding from an
ulceration of ESD, which manifested as hematemesis
or melena after the day of ESD. Anesthesia-related
complications were defined as circulatory disturbance
(systolic blood pressure < 90 mmHg or heart rate
< 50 beats/min) or respiratory depression (oxygen
saturation < 90% in spite of appropriate oxygen
support) that were associated with anesthesia and
occurred during the procedure.

Statistical analysis

All descriptive comparisons between the CSM-PLT lesions
and their matched controls were made by Wilcoxon
signed-rank test for continuous variables and by McNe-
mar test or Bowker test for categorical variables. All
P values calculated in this study were two-sided and
were not adjusted for multiple testing. P values of <
0.05 were considered to be statistically significant. All
analyses were performed using the statistical software
JMP 11 (SAS Institute Inc., Cary, NC, United States).
The statistical methods of this study were reviewed
by Dr. Kunihiro Tsuji from the Department of Clinical
Chemotherapy, Ishikawa Prefectural Central Hospital,
Ishikawa, Japan.

RESULTS

According to match pairing, the demographics of both
groups were completely similar in location, ulceration,
specimen size, and experience of operators (Table 1).
Additionally, macroscopic type, histologic type, and
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Table 1 Comparison of lesion characteristics in patients who underwent gastric endoscopic submucosal dissection 7 (%)

CSM-PLT group Control group P value
(n = 20) (n = 20)
Location 1.000
Upper third 7 (35) 7 (35)
Middle third 7 (35) 7 (35)
Lower third 6 (30) 6 (30)
Macroscopic type 0.475
0-TTa 8 (40) 7 (35)
0-II'b 2 (10) 0(0)
0-Tc 10 (50) 13 (65)
Specimen size in mm, median (range) 35.5 (25-74) 34 (23-75) 0.999
Ulceration 1(5) 1(5) 1.000
Histologic type 0.783
Adenoma 4 (20) 2 (10)
Tubl 14 (70) 15 (75)
Tub2 2 (10) 2 (10)
Por 0 (0) 1(5)
Tumor depth 0.655
Mucosal 17 (85) 18 (90)
Submucosal 3 (15) 2 (10)
Experience of ESD, yr 1.000
<3 6 (30) 6 (30)
4-6 10 (50) 10 (50)
=7 4 (20) 4 (20)

Tubl: Well-differentiated adenocarcinoma; Tub2: Moderately differentiated adenocarcinoma; Por: Poorly differentiated adenocarcinoma;

CSM-PLT: Clip-and-snare method using pre-looping technique; ESD: Endoscopic submucosal dissection.

Table 2 Comparison of clinical outcomes between the two techniques of gastric endoscopic submucosal dissection

CSM-PLT group Control group P value
(n = 20) (n = 20)

Total procedure time in minutes, median (range) 38.5 (8-145) 59.5 (19-132) 0.023
En bloc resection, number of lesion (%) 20 (100) 20 (100) -
Complications

Intractable bleeding during ESD, number of times, median (range) 0 (0-4) 1(0-5) 0.086
Perforation during ESD, number of lesion (%) 0(0) 0 (0) -
Delayed perforation, number of lesion (%) 0(0) 0 (0) -
Delayed bleeding, number of lesion (%) 0(0) 2 (10) 0.157
Anesthesia-related complications, number of lesions (%) 0(0) 0 (0) -

CSM-PLT: Clip-and-snare method using pre-looping technique; ESD: Endoscopic submucosal dissection.

tumor depth were comparable in both groups.

The total procedure time for the CSM-PLT group
was significantly shorter than that for the control group
(38.5 min vs 59.5 min, P = 0.023). All lesions were
resected en bloc by ESD. There was no significant
difference between the two groups with regard to the
complications. In particular, there was no complication
in the CSM-PLT group (Table 2).

In one large lesion (size: 74 mm) that underwent
CSM-PLT during ESD, we used an additional CSM-PLT on
another edge of the lesion after achieving the maximum
possible submucosal resection during initial CSM-PLT. In
two lesions, the snare came off the lesion together with
the clip after a sudden pull; CSM-PLT was performed
again for one lesion, whereas the other lesion did not
undergo additional CSM-PLT because submucosal
resection was almost completed with initial CSM-PLT.

Baishidenge ~ WJGE | www.wjgnet.com
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DISCUSSION

The results of this retrospective study have demon-
strated that CSM-PLT was able to shorten the total
procedure time for gastric ESD without a decline in
the proportion of en bloc resection and no increase in
complications. A Shortening of the procedure time is
clinically significant because it facilitates reduction in
dose, duration of exposure, and risks of sedative use
during ESD. Furthermore, a shortened procedure time
can reduce the working hours of medical staff, including
physicians and nurses. Consequently, a reduction in the
cost associated with ESD can be expected, as Suzuki et
al*® showed in their article.

We considered two reasons for the shortening of
ESD procedure time by CSM-PLT. First, when we lifted
the mucosal layer by applying an appropriate tension
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to a lesion edge, we were able to obtain good visibility
of the submucosal layer. Good visualization facilitated
the identification of blood vessels and of the disse-
ction line on the submucosal layer. Easy visualization
of vascular structures resulted in easier hemostasis
and pre-coagulation of vessels at a risk of bleeding.
Identification of the dissection line greatly contributed to
incision speed and safety. In this regard, it is necessary
to understand that compared with conventional ESD, in
ESD using CSM-PLT, the muscular layer may be elevated
by traction. Accordingly, to avoid perforation during ESD
using CSM-PLT, resection after recognizing a proper
dissection line is more important. Second, the taut
submucosal layer with traction allowed endoscopists to
incise it with less power such as that for cutting a taut
paper with a knife. These advantages are thought to be
common among the other traction methods.

CSM-PLT is more advantageous than other traction
methods. First, it not only facilitates the control of the
degree of strength but also of the direction of traction.
With the use of CSM-PLT, we could coordinate a two-way
direction by pulling and pushing the snare, although the
double-scope method would be more controllable™. In
contrast, internal traction™ and medical ring™ cannot
coordinate both traction strength and direction. Clip-
with-line”*® can only pull but not push a lesion. Because
traction adjustment is the most important factor in the
traction method, this point was a major advantage of
CSM-PLT. Second, PLT"®, which is a new method for the
delivery of a snare, made it easy to perform CSM for
lesions on all sites of the stomach. Because the delivery
of a device for traction is difficult for lesions located on
the upper third of the stomach, performing conventional
CSM or other traction methods, such as external forceps
method™, is usually a challenge for such lesions. In one
report involving one conventional CSM for intragastric
proximal lesions, the procedure was successful in only
one lesion on the corpus™. PLT facilitated grasping of
the clip by the snare, particularly in cases wherein the
clip was attached to the anal side of the tumor on the
upper third of the stomach (Figure 1). In this report, we
performed CSM-PLT and accomplished ESD for seven
upper third lesions. Furthermore, PLT enabled the use
of CSM even in ESD without an overtube; this would be
an advantage for institutions where an overtube is not
usually used. Third, because snare and hemoclip are
common devices in almost all institutions where ESD is
performed, CSM-PLT may be easily reproducible.

However, there are some disadvantages of CSM-
PLT. Interference between the endoscope and share
may occur to some extent, despite the use of a thin
snare with a maximum external diameter of 1.8 mm.
A snare may detach from the lesion together with the
clip when the endoscope is manipulated roughly. In
fact, this situation occurred in two cases in this study. To
avoid this, it is necessary for endoscopists to move the
endoscope with care. It would also help if an assistant
secures the snare tube on the mouthpiece of the patient
during considerable manipulation of the endoscope by
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the operator. In addition, the incurred costs of the clip
and snare are also a limitation of the method.

As Imaeda et al™® described in their review, each
of the several traction methods reported has both
advantages and disadvantages. It is generally con-
sidered that traction method is useful for ESD, but it
is unknown which technique is the best at present. As
the advantages and disadvantages differ among the
techniques, sufficient understanding of each method
is needed for choosing the optimal procedure for an
endoscopist and an institution. We are certain that
CSM-PLT can become one of the promising alternative
traction methods for gastric ESD.

There were several limitations of our study. First,
it was conducted as a retrospective, single-institution
study. Second, the sample size was small and subgroup
analysis was not feasible. There were few lesions, such
as large lesions or lesions with ulceration, which were
typically difficult to treat by conventional ESD. In this
study, we could not examine the efficacy and safety
of CSM-PLT on these refractory lesions. At present,
we are increasing the number of cases and we plan to
clarify the characteristics of lesions for which CSM-PLT
would be more effective. Third, because the control
group in this study included lesions that were resected
conventional ESD, we cannot be certain whether CSM
was more useful than the other traction methods.
Further prospective, multi-institutional studies are
warranted to confirm the efficacy and safety of CSM-
PLT.

In conclusion, the CSM-PLT was an effective and
safe technique for gastric ESD. CSM-PLT is a promising
method, and we believe that it can contribute to further
development of ESD.
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