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Abstract

Introduction: Endoscopic submucosal dissection (ESD) using underwater technique has been developed to make
colorectal ESD easier and safer. We have carried out a novel technique of colorectal ESD using gas-alternating-water
infusion method for en-bloc resection of large colorectal tumors.

Aim: To evaluate the feasibility and safety of colorectal ESD using the gas-alternating-water infusion method (GAW-
ESD) with or without internal traction assistance depending on the level of exposure of the submucosal space, for
large colorectal tumors (= 3 cm in size).

Material and methods: All 8 patients were kept in the left lateral position during GAW-ESD as follows: (1) C-shaped
mucosal incision. (2) The colorectal lumen was instilled with normal saline. Then the mucosal flap on the lower side
of gravity was created with the help of buoyancy, followed by a V-shaped dissection both below and above the liquid
surface, if necessary, assisted by internal traction using one-matching-many repositionable clips attached to one
rubber band. (3) The post-ESD defect was closed underwater using repositionable clips.

Results: GAW-ESD was performed successfully in 8 patients, five without internal traction, three with internal trac-
tion. The en-bloc resection rate was 100%. No perforation occurred. Only 1 patient suffered from post-ESD bleeding,
which was resolved by endoscopic clipping.

Conclusions: GAW-ESD with/without internal traction is safe and effective for en-bloc resection of large colorectal
tumors, with the advantages of quick gas/liquid switch, stable platform, fixed position, buoyancy effect, counterac-
tion design, dissection acceleration, heat-sink effect, optical zoom effect, and downsizing effect.

Key words: colorectal tumors, endoscopic submucosal dissection, gas-alternating-water infusion method, internal
traction.

Intr ion
troductio gravity, fold anatomy, frequent fibrosis of the sub-

Endoscopic submucosal dissection (ESD) has
been well developed as a therapeutic method for
en-bloc resection of superficial gastrointestinal neo-
plasms without lymph node metastasis. However,
colorectal ESD is more time-consuming and tech-
nique-challenging due to bowel peristalsis, variable

mucosal layer, difficult scope maneuverability and
unstable platform with loop formation, and thinness
of the muscularis propria [1].

Since 2016 the underwater ESD (UESD) tech-
nique has been reported to make ESD easier and
safer [2, 3]. The current UESD method involves as-
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pirating all the CO, gas and changing the patient’s
posture to place the lesion at the lower side of
gravity to allow for saline solution accumulation
around the lesion, which seems troublesome under
the condition of endotracheal intubation. To avoid
the trouble of repeatedly altering the patient’s
body positions according to the gravity direction
of the lesion during UESD [2, 3], a novel technique
of colorectal ESD using the gas-alternating-water
infusion method [4] (GAW-ESD), with or without
internal traction assistance, depending on the lev-
el of exposure of the submucosal space, has been
improved and introduced in our endoscopic center
for treating large heavy colorectal tumors (> 3 ¢cm
in size).
Aim

Approved by Fujian Cancer Hospital Institutional
Review Board (IRB), here we first report this novel
technique of colorectal GAW-ESD with or without
the assistance of one-matching-many repositionable
clips attached to one rubber band internal traction

(GAW-ESD with/without internal traction) based on
our experience of 8 cases.

Material and methods
Patients

This study included 8 consecutive patients with
large heavy colorectal tumors (= 3 cm in size) who
received GAW-ESD with/without internal traction
between December 2020 and July 2021. Contrain-
dications included suspicious signs of submucosal
deep invasiveness or lymph node metastasis. Each
patient signed informed consent before colorectal
GAW-ESD. The study was approved by Fujian Cancer
Hospital IRB (Application of water-assisted colonos-
copy. No. K2020-018-01).

GAW-ESD outcomes, including operative times,
post-operative hospital days, number of clips used
for internal traction, and complications, were eval-
uated.

Endoscopic technique

The procedure was carried out using a Dual Knife
Q. A video endoscope allowing water jet function
(GIF-Q260J/PCF-Q260JI, Olympus, Tokyo, Japan) fit-
ted with a disposable tip attachment (D-201-11804;
Olympus, Tokyo, Japan) was used. All the 8 patients
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for large colorectal tumors regardless of gravity direction

were kept in the left lateral position regardless of

the direction of gravity of the lesion. The detailed

steps were as follows (Case #6 underwent GAW-ESD

without internal traction as seen in Video 1, Case #2

underwent GAW-ESD with internal traction as seen

in Photo 1 and Figure 1):

— Circumferential margins of the lesion are marked
with the Dual knife.

— Submucosal injection with normal saline mixed
with methylene blue is performed to lift the lesion,
then a C-shaped mucosal incision was made on
the anal side.

— The colorectal lumen was instilled with normal sa-
line with no need to remove all the CO, gas, keep-
ing the existence of a boundary line between CO,
gas and water (different from UESD [3]). After the
creation of the mucosal flap on the lower side of
gravity, assisted by the buoyancy effect, the un-
der-water part of V-shaped submucosal dissection
below the liquid surface was performed from the
anal side to the oral side. Subsequently, the cre-
ation of the mucosal flap on the upper side of grav-
ity was achieved followed by the above-water part
of V-shaped submucosal dissection.

— During the under-water part of V-shaped dissec-
tion, if adequate exposure of the submucosal
space could not be achieved due to the gravity of
the large heavy nodule or severe fibrosis in the
submucosal layer, a rubber band would be hooked
with one-matching-one-or-more clips and at-
tached to the dissected specimen and the colorec-
tal wall opposite to the lesion respectively, result-
ing in sufficient internal countertraction. Similar
but not identical to the double-clip traction (DCT)
method [1, 5], in our study, one rubber band was
grasped by the first clip outside the scope and in-
serted in the working channel of the endoscope.
Then the first clip grasping the rubber band was
positioned on the free anal part of the lesion. In
other words, the first clip was attached to the anal
side of the lesion, grasping both the dissected
specimen and the rubber band. The second clip
grasped the rubber band and was placed on the
opposite wall to expose the submucosal space.
With the dissection process, more and more free
parts of the specimen may be grasped by clips
(the third clip) and attached to the rubber band.
Fox rubber band 3D (1/4”), 3.5 OZ. (Orthodontic
Tendon) [5] and repositionable clips (AGS Med-
Tech, China) were used.
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Photo 1. GAW-ESD with internal traction-assistance. A — Circumferential marking with Dual knife.
B — V-shaped submucosal dissection below the liquid surface. C— Internal traction using one-matching-two
repositionable clips attached to one rubber band. D — Post-ESD defect. E — Post-ESD defect closed underwa-
ter using repositionable clips. F — Resected specimen
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Figure 1. Schema of GAW-ESD with internal traction-assistance. A—The colorectal lumen was instilled with
normal saline with no need to remove all the CO, gas, maintaining the existence of a boundary line between
CO, gas and water. B — V-shaped submucosal dissection below the liquid surface. C - Internal traction using
two repositionable clips attached to one rubber band. D — The third clip was used. E — The above-water part
of V-shaped submucosal dissection. F — Resected specimen

—Finally, the circumferential mucosal incision on Results
the oral side was completed and the tumor was The clinical characteristics of the patients and
resected en-bloc. GAW-ESD outcomes are shown in Table I. Of the

— Post-ESD ulcer was assessed with CO, insufflation, 8 patients, 3 were female, 5 were male. Mean age
and exposed blood vessels were coagulated with  was 55.1 +6.6 years. Mean size of the lesions was

hemostatic forceps. 42.1 x 37.8 mm. Mean duration of the procedure
— Water infusion was performed again to achieve  was 72 min (range: 42—-151 min). During GAW-ESD,
a reduction in the size of the post-ESD defect, al- internal traction was used in 3 patients (3/8), with

lowing easy underwater closure using several re-  the number of clips ranging from 2 to 3. The rates of
positionable clips with the opening size 16 mm in  en bloc, RO and curative resection were 100%, 100%,
length (AGS MedTech, China). and 87.5 %, respectively. Hematochezia occurred in
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Table I. Characteristics and GAW-ESD outcomes of patients with large colorectal tumors

Patient Gender Age Size of Location No. of  Operative Post- Post-ESD Complications
[years]  tumor of tumor  clips for time operative Pathological
[em] traction [min] hospital results
stay [days]
1 M 50 7.0 x 6.0 Rectum 0 151 5 SM deep cancer None
2 F 64 3.5x3.0 Rectum 3 69 3 HGD None
3 M 50 3.5%x3.5 Rectum 0 59 4 LGD None
4 F 63 4.5 x4.5 Rectum 2 80 4 LGD Hematochezia
5 M 58 3.5x3.0 Transverse 0 48 4 HGD None
colon
6 M 55 4.5x4.0 Rectum 0 73 2 LGD None
7 M 56 3.2x3.2  Sigmoid 0 54 3 LGD None
colon
8 F 45 4.0%x3.0 Sigmoid 2 42 3 LGD None
colon

LGD - low-grade dysplasia, HGD — high-grade dysplasia, SM — submucosal, GAW-ESD — endoscopic submucosal dissection ESD using gas-alternating-water

infusion method.

1 patient 7 days after the procedure, and then was
resolved by endoscopic clipping.

Discussion

To the best of our knowledge, this is the first
study of large heavy colorectal tumors treated by
GAW-ESD with/without internal traction assistance
to be reported in the literature. During convention-
al UESD [2, 3], the body positions of patients must
be changed depending on the direction of gravity
with regard to the lesion, such as the left lateral
decubitus position, right lateral decubitus position,
supine position, and prone position. Unlike conven-
tional UESD [2, 3], our GAW-ESD [4] allows all the
patients to be kept in the left lateral position during
the whole procedure, regardless of the direction of
gravity of the lesion. For the part of the lesion on
the lower side of gravity, submucosal dissection
may be performed assisted by buoyancy below the
liquid surface; and for the other part on the upper
side of gravity, submucosal dissection will be per-
formed assisted by gravity above the liquid surface.
Furthermore, the purpose of V-shaped submucosal
dissection is to improve efficiency. What is worth
mentioning, unintended CO, insufflation should be
avoided to ensure operational stability and mini-
mize the risk of perforation during dissection. Even
for those difficult lesions located in intraperitoneal
colons including the transverse colon and sigmoid
colon, when the maneuverability of the endoscope
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may become poor, the gas-alternating-water infu-
sion method also can ensure a stable operative plat-
form, allowing the endoscopist to free up his/her
right hand for manipulating the endoscopic knife
with great precision, with no need to hold the endo-
scope with his/her right hand. One should note that
adequate bowel preparation is an essential precon-
dition for colonoscopy [6], and so it is for GAW-ESD.
A clear view field in saline solution may ensure safe-
ty during the procedure.

For a granular-mixed laterally spreading tumor
(LST-G-mix), it may be insufficient to expose the
submucosal space under the large heavy nodule just
relying on the buoyancy effect. Various methods [1,
5, 7-9] have been developed for traction-assisted
ESD enabling the submucosal layer to be visualized,
resulting in safe and quick dissection. Among them,
the DCT method [1, 5] allows one to design freely the
countertraction direction without the need to with-
draw the endoscope. Based on this DCT method,
we modified the internal traction technique using
one-matching-many repositionable clips attached to
one rubber band to avoid the visual field being ob-
structed by gravity of the large heavy nodule.

Conclusions

Our cases show that GAW-ESD with/without in-
ternal traction assistance depending on the level of
exposure of the submucosal space is safe and effec-
tive for en-bloc resection of large colorectal lesions
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regardless of gravity direction, with the advantages
of quick gas/liquid switch, stable platform, fixed po-
sition, buoyancy effect, counteraction design, dis-
section acceleration, heat-sink effect, optical zoom
effect, and downsizing effect.
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