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Abstract

AIM

To prospectively investigate the efficacy and safety of clip-
flap assisted endoscopic submucosal dissection (ESD) for
gastric tumors.
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METHODS

From May 2015 to October 2016, we enrolled 104 pa-
tients with gastric cancer or adenoma scheduled for
ESD at Shiga University of Medical Science Hospital.
We randomized patients into two subgroups using the
minimization method based on location of the tumor
(upper, middle or lower third of the stomach), tumor size
(< 20 mm or > 20 mm) and ulcer status: ESD using an
endoclip (the clip-flap group) and ESD without an endoclip
(the conventional group). Therapeutic efficacy (procedure
time) and safety (complication: Gastrointestinal bleeding
and perforation) were assessed.

RESULTS

En bloc resection was performed in all patients. Four
patients had delayed bleeding (3.8%) and two had
perforation (1.9%). No significant differences in en
bloc resection rate (conventional group: 100%, clip
flap group: 100%), curative endoscopic resection rate
(conventional group: 90.9%, clip flap group: 89.8%, P
= 0.85), procedure time (conventional group: 70.8 *
46.2 min, clip flap group: 74.7 = 53.3 min, P = 0.69),
area of resected specimen (conventional group: 884.6
+ 792.1 mm?, clip flap group: 1006.4 + 1004.8 mm’,
P = 0.49), delayed bleeding rate (conventional group:
5.5%, clip flap group: 2.0%, P = 0.49), or perforation
rate (conventional group: 1.8%, clip flap group: 2.0%,
P = 0.93) were found between the two groups. Less-
experienced endoscopists did not show any differences
in procedure time between the two groups.

CONCLUSION

For patients with early-stage gastric tumors, the clip-
flap method has no advantage in efficacy or safety
compared with the conventional method.

Key words: Gastric cancer; Clip flap method; Endoscopic
submucosal dissection; Procedure time; Complication;
Randomized clinical trial

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

INTRODUCTION

Endoscopic submucosal dissection (ESD) is a procedure
that enables en bloc resection of gastric neoplastic
lesions that are difficult to resect via conventional en-
doscopic mucosal resection (EMR)™?. ESD is first-line
treatment for early-stage gastrointestinal cancer®®,
Treatment of relatively large lesions and lesions with
peptic ulcers, ulcer scars, or fibrosis increases operating
time, and increases the risk of adverse events such
as perforation and bleeding from the artificial ulcer
produced®*®, Poor visualization in the resection area also
results in longer procedure times and their associated
adverse events. Poor visualization may be associated
with lesion size, histological type, location, ulcer status,
condition of the gastric mucosa, and the degree of
operator experience™ ', Although precise visualization
is important to perform ESD safely, the gold standardized
method for resection by ESD for all of patients with early-
stage gastrointestinal cancer has not been established.

To create a mucosal flap at the early phase after
starting ESD procedure is important to prevent com-
plications™™®. The efficacy and safety of several traction
systems, such as sinker assistance!**, magnetic anchor
guidance!™!, use of a clip with a line!®, use of a spring-
action clip™”, the clip-band technique'™®, and the double-
channel scope method™. These traction methods are
complicated to perform safety and correctly. Recently,
Yamamoto et af***? reported on the efficacy of the clip-
flap method, in which an endoclip is used to substitute
for the mucosal flap until it is formed, for ESD of large
colorectal tumors. This method is simple and effective in
most cases with colorectal tumors, even in the presence
of submucosal fibrosis or with a vertical approach.
However, it is unknown whether the clip-flap method is
appropriate for patients with early-stage gastric tumors.
Because the clip-flap techniques differ between ESD
of colorectal tumors and gastric tumors, we wished to
assess the efficacy of the clip-flap method for gastric
tumor ESD.

Core tip: We conducted a prospective study to investigate
efficacy of the clip-flap method of endoscopic submucosal
dissection (ESD) for early-stage gastric tumor. Recently,
although the efficacy of the clip-flap method for ESD
of large colorectal tumors is shown, we failed to show
advantage of clip-flap method in efficacy or safety
compared with the conventional method. Efficacy of clip-
flap method-assisted ESD for gastric tumors may be
limited, especially in cases with large size of tumor and
with difficulty to make mucosal flap.

Ban H, Sugimoto M, Otsuka T, Murata M, Nakata T, Hasegawa H,
Inatomi O, Bamba S, Andoh A. Usefulness of the clip-flap method
of endoscopic submucosal dissection: A randomized controlled
trial. World J Gastroenterol 2018; 24(35): 4077-4085 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v24/i35/4077.
htm DOIL: http://dx.doi.org/10.3748/wjg.v24.135.4077
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MATERIALS AND METHODS

We prospectively compared the efficacy (i.e., procedure
time) and safety (i.e., incidence of complications) of the
clip-flap method in ESD of tumors in different locations
(upper, middle or lower third of the stomach), sizes (<
20 mm or > 20 mm), ulcer status (positive or negative),
Kyoto dassification of gastric mucosa, Helicobacter pylori
(H. pylori) infection status, and operator experience.

Patients

We enrolled 104 patients who were scheduled to under-
go ESD for gastric cancers or gastric adenomas at Shiga
University of Medical Science Hospital from May 2015
to October 2016 (Figure 1). Inclusion criteria were age
> 20 years and the diagnosis of gastric adenoma or
clinical early-stage gastric cancer, irrespective of H. pylori
infection. Early-stage gastric cancers were clinically

September 21, 2018 | Volume 24 | Issue 35 |



Ban H et a/. Clip-flap method of ESD

Enroliment

Assessed for eligibility (7 = 117)

Excluded (7 = 13)
No informed consent (7 = 9)
Non-adaptation lesion (7 = 4)

Randomized (7 = 104)

Intervention
Conventional group (7 = 55) Clip flap group (7 = 49)
Received assigned intervention (7 = 55) Received assigned intervention (7 = 49)
Did not reveive assigned intervention (7 = 0) Did not reveive assigned intervention (7 = 0)
Analysis

Analyzed (7 = 50)
Not within inclusion criteria on histological
evaluation (7 = 5)

Analyzed (7 = 44)
Not within inclusion criteria on histological
evaluation (7 = 5)

Figure 1 Flow diagram of this study. We enrolled 117 patients who were scheduled to undergo ESD for gastric tumors from May 2015 to October 2016. A total of
104 patients were randomized to the conventional and the clip-flap groups. After ESD, ten patients had a lesion outside the inclusion criteria of early-stage gastric

cancer. ESD: Endoscopic submucosal dissection.

diagnosed using endoscopy, endoscopic ultrasonography,
histopathology, and computed tomography. The criteria
of early-stage gastric cancer were: (1) An intramucosal
intestinal-type cancer without ulcerative lesion,
regardless of tumor size; (2) intramucosal intestinal-type
cancer with ulcerative lesion, < 3 cm in size; and (3)
intramucosal diffuse-type cancer < 2 cm in size without
ulcerative lesion. Exclusion criteria were advanced-stage
gastric cancer and lack of informed consent. Written
informed consent was obtained from all other patients,
and approval for the study protocol was given in advance
by the Institutional Review Board of the Shiga University
of Medicine Science (Number: 26-207). This trial was
registered in the University Hospital Medical Information
Network, UMIN 000018199.

Study design

This study was a prospective randomized trial to assess
the efficacy of clip-flap-assisted ESD with regard to
operation time and incidence rates of ESD-induced
complications in relation to endoscopist experience, cha-
racteristics of gastric tumor (i.e., size, differentiation and
location), and Kyoto classification of gastric mucosa.
Using the minimization method based on location of the
tumor (upper, middle or lower third of the stomach),
tumor size (< 20 mm or > 20 mm) and ulcer status

Baishidenge ~ WJG | www.wjgnet.com

(positive or negative), we randomized patients with
early-stage gastric tumor into two groups: ESD using
an endoclip (EZCLIP, HX-610-135; Olympus, Tokyo,
Japan) to make the mucosal flap (clip-flap group) (n =
49) and ESD without an endoclip (conventional group)
(n = 55) (Figure 1). Procedure time was calculated as
the time from the beginning of submucosal injection to
the end of submucosal dissection. We performed ESD
for patients receiving anti-thrombotic drugs according to
the guideline for endoscopic procedures in antithrombotic
drug-users from Japan Gastroenterological Endoscopy
Society on July 2012.

Curative endoscopic resection rate was decided
as lesion within criteria of early-stage gastric cancer.
Delayed bleeding was defined as postprocedural bleeding
with hematemesis or melena requiring endoscopic hemo-
stasis, decrease in the hemoglobin level by > 2 g/dL.

Primary endpoint of this study was to clarify the re-
duction effects of procedure time in the clip-flap-assisted
ESD for early-stage gastric cancers compared with the
conventional ESD. Secondary endpoint were to compare
with incident rates of ESD-associated complications,
such as bleeding and perforation, between two kinds of
treatment methods, and to clarify efficacy of the clip-
flap-assisted ESD for en bloc resection rate of gastric
neoplastic lesions.

September 21, 2018 | Volume 24 | Issue 35 |
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Figure 2 Clip-flap methods. A: The mucosal circumference incision of gastric tumor is performed in the conventional manner; B: A deeper cut is made at the point
attached the endoclip; C: The endoclip is attached to the exfoliated mucosa. The head of the endoclip falls slightly toward the gastric lumen, allowing the attachment
to be easily inserted under the endoclip; D: The attachment is inserted under the endoclip, and then the mucosa and submucosal layer are elevated by the endoclip; E:

The gastric tumor is dissected with the endoknife under direct vision.

After pathological evaluation of ESD sample, we
excluded patients with gastric tumor penetrating > 500
um from the muscularis mucosa into the submucosa.

ESD procedure

ESD was carried out with a single channel endoscope
(GIF-H290Z; Olympus, Tokyo, Japan). We used a dual
knife (KD-650; Olympus, Tokyo, Japan) as the cutting
device, and an electrical current was applied using an
electrosurgical generator (VIO300D; ERBE Elektromedizin
GmbH, Tubingen, Germany). Visible vessels were heat-
coagulated using hemostatic forceps (Coagrasper G; FD-
412LR, Olympus, Tokyo, Japan).

In the clip-flap group, after the mucosal circumference
of the tumor was incised in the conventional manner,
an edge of the exfoliated mucosa was grasped with an
endoclip (Figure 2). The endoscope attachment was
slipped under the endoclip, and the submucosal layer
was then dissected with the endoknife. After creating the
mucosal flap, ESD was performed in the conventional
manner. We divided endoscopists into two groups;
experts (higher that 50 procedure experiences, n = 2)
and beginner (less than 50 procedure experiences, n = 3).

H. pylori infection

H. pylori infection status was determined with an
anti-H. pylori 1gG serological test (E plate Eiken H. pylori
antibody®; Eiken Chemical Co. Ltd., Tochigi, Japan).

Evaluation of endoscopic gastric mucosa
The endoscopic severity of H. pylori-associated gastritis

Baishidenge ~ WJG | www.wjgnet.com

was characterized by the Kyoto classification!***, Ac-
cording to the Kyoto classification of gastritis, patients are
scored according to atrophy (none: A0, atrophic patterns
with @ margin between the non-atrophic fundic mucosa
and atrophic mucosa located in the lesser curvature of
the stomach: Al, and atrophic patterns whose margin
does not cross the lesser curvature: A2), intestinal
metaplasia (none: IMO, within antrum: IM1, and up to
corpus: IM2), hypertrophy of gastric folds (negative:
HO, positive: H1), and diffuse erythema (negative: DRO,
mild: DR1, severe: DR2)%4,

Statistical analysis

Age, body weight, body mass index, and ESD procedure
time are expressed as mean = standard deviation (SD).
Statistically significant differences in these parameters
between the clip-flap group and the conventional group
were determined using one-way ANOVA and Fisher’s
exact tests. All P values were two-sided, and P < 0.05
was considered statistically significant. Calculations were
conducted using commercial software (SPSS version 20,
IBM Inc; Armonk NY, United States).

The sample size and the study power were calcu-
lated by using our previous data of procedure time of
conventional ESD method for gastric tumor (80 min). We
chose an unmatched case-control study design (assuming
1 conventional ESD per clip-flap-assisted ESD) and
hypothesized that clip-flap-assisted ESD reduced 25%
of procedure time compared with conventional ESD
method. For the desired power of our study of 80%
with a significance level of 0.05 in a two-sided test, at

September 21, 2018 | Volume 24 | Issue 35 |



Ban H et a/. Clip-flap method of ESD

Table 1 Characteristics of patients scheduled to undergo endoscopic submucosal dissection between those with or without endoclip

Total Conventional group Clip-flap group P value
Number (1) 104 55 49
Age (yr) 70.1+£83 69.0£9.5 712+ 6.5 0.17
Sex (male : female) 80:24 42:13 38:11 0.89
Body weight (kg) 59.0+11.2 58.0 £11.0 60.2 £ 11.5 0.34
BMI (kg/m’) 222+3.1 21.7 29 228+33 0.08
Drugs, n (%)
Anticoagulants 19 (18.3) 11(20.0) 8 (16.3) 0.63
Antihypertensive dugs 56 (53.8) 25 (45.5) 31 (63.3) 0.07
Oral hypoglycemics 16 (15.4) 8 (14.5) 8 (16.3) 0.80
Cholesterol-lowering agents 25 (24.0) 13 (23.6) 12 (24.5) 0.91
H. pylori infection (positive) 36 (34.6) 16 (29.1) 20 (40.8) 0.21
Hemodialysis, n (%) 0(0) 0(0) 0(0) -
Kyoto classification of gastric mucosa
Atrophy (A0:A1:A2) 3:7:94 2:4:49 1:3:45 0.86
Intestinal metaplasia (IM0:IM1:IM2) 8:36:60 5:15:35 3:21:25 0.24
Diffuse redness (DR0:DR1 :DR2) 47:24:33 26:13:16 21:11:17 0.83
Tumor
Histological diagnosis (adenoma/ cancer) 9/95 6/49 3/46 0.39
Differentiation (tubl + tub2/por + sig) 92/3 48/1 44/2 0.52
Depth (m/sm) 82/13 42/7 40/6 0.86
Location (upper third/middle/lower) 10/37/57 7/20/28 3/17/29 0.47
Major axis of tumor (mm) 18.5+13.4 175118 19.7 £151 0.39
ESD
Procedure time (min) 72.6 £ 49.5 70.8 £ 46.2 74.7 £53.3 0.69
Area of resected specimen (mm?) 9621 £ 896.2 884.6 £ 792.1 1006.4 £ 1004.8 0.49
En bloc resection rate (11, %) 104 (100) 55 (100) 49 (100) -
Curative endoscopic resection rate (11, %) 94 (90.4) 50 (90.9) 44 (89.8) 0.85
Coagulation of vessels at 2™ look (1, %) 28 (26.9) 16 (29.6) 12 (25.0) 0.60
Delayed bleeding (1, %) 4(3.8) 3 (5.5) 1(2.0) 0.37
Perforation (1, %) 2(1.9) 1(1.8) 1(2.0) 0.93
Operator
Procedure times (< 50 cases) 83 43 40 0.66

AO0: No atrophic pattern; Al: Atrophic patterns with a margin between the non-atrophic fundic mucosa and atrophic mucosa located in the lesser curvature

of the stomach; A2: Atrophic patterns; whose margin does not cross the lesser curvature; BMI: Body mass index; DRO: No diffuse erythema; DR1: Mild

diffuse erythema; DR2: Severe diffuse erythema; IMO: No intestinal metaplasia; IM1: Intestinal metaplasia within antrum; IM2: Intestinal metaplasia up to

corpus; lower: Lower third of the stomach; m: mucosal layer; middle: Middle third of the stomach; por: Poorly differentiated adenocarcinoma; sig: Signet

ring cell carcinoma; sm: Submucosal layer; tubl: Well differentiated adenocarcinoma; tub2: Moderately differentiated adenocarcinoma; upper: Upper third

of the stomach; ESD: Endoscopic submucosal dissection; H. pylori: Helicobacter pylori.

least 100 patients by conventional ESD method and
100 patients by clip-flap-assisted ESD were required.
At first, we decided to conduct an intermediate
analysis when total patients for gastric tumor reached
100, half of required total patients. If there was no
significant difference of efficacy between both regimens
at an intermediate analysis, we decided to stop the
examination.

RESULTS

At an intermediate analysis after enrolling half of required
patients, because the reduction effect of procedure
time as primary endpoint of this study was similar
between two kinds of methods, we decided to stop the
examination as initial protocol.

Characteristics of patients with gastric tumors

Of 117 patients undergoing ESD from May 2015 to
October 2016, 104 patients were randomized into two
groups: The conventional group (n = 55) and the dlip-
flap group (n = 49) (Figure 1). Thirteen patients were
excluded due to the withholding of informed consent (n
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= 9) and non-adaptation lesion (n = 4). There were no
significant differences in demographic characteristics (age,
sex, body weight, BMI, received drugs, H. pylori infection
rate), Kyoto classification, or clinical characteristics of
gastric neoplasms (i.e., histological diagnosis, depth,
location and size) between the conventional group and
the dlip-flap group (Table 1).

ESD procedure

All patients underwent en bloc resection. The curative
endoscopic resection rate within the criteria of early-stage
gastric cancer was 90.4% (94/104). In histopathological
evaluation after ESD, lesions of nine patients did not
meet the inclusion criteria of clinical early-stage gastric
cancer. Five patients had tumor > 500 um from the
muscularis mucosa, 2 had tumors > 3 cm in size with
submucosal layer invasion, 2 had diffuse-type adeno-
carcinoma > 2 cm in size, and 1 had a tumor > 3 cm in
size with ulceration (Table 1).

The mean area of resected specimens was 962.1
896.2 mm?* and mean procedure time was 72.6 min
49.5 min. ESD-related adverse events included delayed
bleeding in 4 patients (3.8%) and perforation in 2 (1.9%)

*
*
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Table 2 Efficacy by procedure time of endoscopic submucosal dissection for gastric tumors within inclusion criteria

Conventional group Clip-flap group P value
(n = 50) (n = 44)
Procedure time (min) 67.3 +44.9 67.6 +48.4 0.98
H. pylori infection Positive 64.1 +27.8 (n=15) 65.6 +53.1 (n =19) 0.92
Negative 68.6 £ 50.7 (n = 35) 69.1 £45.5 (n =25) 0.98
Kyoto classification of gastric mucosa
Atrophy A2 68.7 £452 (n =44) 70.3 £ 49.7 (n = 40) 0.87
A0 +1 572 %448 (n=06) 403 +17.6 (n=4) 0.50
Intestinal metaplasia M2 71.6 = 45.8 (n = 31) 65.2+45.2 (n =22) 0.62
IMO + IM1 60.2 £43.6 (n=19) 70.0 £52.3 (n =22) 0.53
Tumor
Histological diagnosis Adenoma 36.5+11.1 (n=6) 58.0 +40.2 (n = 3) 0.24
Cancer 715+ 46.1 (n=44) 68.3 £49.3 (n =41) 0.76
Differentiation tubl + tub2 71.1 £ 46.6 (n = 43) 69.0 £49.7 (n = 40) 0.85
Por + sig NMm=1 40 (n=1) -
Depth m 7141472 (n=42) 62.7 £40.1 (n = 38) 0.38
sm 740+t14(n=2) 139.6 £ 97.1 (n = 3) 043
Location Upper 119.8 £ 60.9 (n=6) 158.5 £ 101.1 (n=2) 0.52
Middle 74.8 +£37.3 (n=19) 91.4+521 (n=14) 0.29
Lower 49.0 +34.7 (n = 25) 49.2 +28.0 (n = 28) 0.98
Major axis of tumor (mm) <10 50.0 £35.9 (n = 24) 46.6 £ 31.0 (n = 20) 0.74
10<,<20 72.3 £ 46.2 (n =16) 59.8 £23.7 (n =14) 0.37
20 < 100.8 + 44.9 (n = 10) 120.5 + 64.5 (n = 10) 0.44
ESD
Area of specimen (mm?®) <500 33.8+14.0 (n =22) 53.2+51.7 (n =15) 0.17
500 <, <1000 72.6 £ 38.4 (n=16) 71.1£29.3 (n =23) 0.89
1000 < 86.0 £32.1 (n=12) 138.5+£79.3 (n=9) 0.06
Coagulation of vessels at 2" look Done 69.5+38.4 (n=13) 6741288 (n=12) 0.89
No 66.5 = 47.4 (n =37) 67.6 £ 52.6 (n = 35) 0.92
Delayed bleeding (1, %) 105.7 £23.7 (n = 3) 80 (n=1) -
Perforation (1, %) 71 (n=1) 234 (n=1) -
Operator
Procedure times < 50 times 61.1 £37.1 (n =39) 58.8 +32.1 (n = 36) 0.78
> 50 times 89.3 £62.9 (n=11) 107.0 £ 83.9 (n = 8) 0.60

AO0: No atrophic pattern; Al: Atrophic patterns with a margin between the non-atrophic fundic mucosa and atrophic mucosa located in the lesser curvature

of the stomach; A2: Atrophic patterns; whose margin does not cross the lesser curvature; BMI: Body mass index; DRO: No diffuse erythema; DR1: Mild
diffuse erythema; DR2: Severe diffuse erythema; IMO: No intestinal metaplasia; IM1: Intestinal metaplasia within antrum; IM2: Intestinal metaplasia up to

corpus; lower: Lower third of the stomach; m: mucosal layer; middle: Middle third of the stomach; por: Poorly differentiated adenocarcinoma; sig: Signet

ring cell carcinoma; sm: Submucosal layer; tubl: Well differentiated adenocarcinoma; tub2: Moderately differentiated adenocarcinoma; upper: Upper third
of the stomach; ESD: Endoscopic submucosal dissection; H. pylori: Helicobacter pylori.

(Table 1). There were no significant differences in Kyoto
classification, background of tumor, en bloc resection
rate, curative endoscopic resection rate, procedure
time, area of resected specimens, or complication rate
between the two groups.

In analysis of efficacy for treatment methods in
patients within inclusion criteria, all parameters, such
as H. pylori infection, background of gastric mucosa,
characteristics of tumor, and ESD-related factors, pro-
cedure time of ESD were similar between two groups
(Table 2). In addition, the clip-flap method had no effect
on procedure time, regardless of operator experience.

As shown in previous reports, there were significance
in the difference of procedure time between tumor size
(< 20 mm or > 20 mm) and location of tumor (upper
and middle or lower), whereas the clip-flap method was
selected or not.

Risk factors for prolonged procedure time in
conventional and clip-flap assisted ESD
Factors associated with prolonged procedure time were
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the same in both groups (Table 3).

DISCUSSION

We wished to clarify the efficacy and safety of the clip-
flap assisted ESD for patients with early-stage gastric
tumors, looking at the effect of operator experience
as well as other factors. We however failed to show
any benefits of the clip-flap method (en bloc resection,
procedure time and complication). Although this method
is efficacious for patients with colorectal tumors, our
observations suggest that it does not improve rate of en
bloc resection, procedure time of ESD and safety (bleeding
and perforation) in patients with gastric tumors.

Clip-flap method-assisted ESD

To prevent ESD-associated complications, such as
perforation and unexpected bleeding, it is crucial to
ensure good visualization of the submucosal layer
by creating a mucosal flap!**?!. When the clip-flap
method was selected as treatment for patients with

4082 September 21, 2018 | Volume 24 | Issue 35 |



Ban H et a/. Clip-flap method of ESD

Table 3 Univariate analysis of parameters for delayed procedure time of endoscopic submucosal dissection

Parameters Conventional group Clip-flap group
Odds ratio 95%ClI P value Odds ratio 95%CI P value
Age (yr) >70 0.67 0.22-2.10 0.49 0.79 0.22-2.86 0.72
Sex Male 2.70 0.63-11.55 0.18 - - -
H. pylori infection Positive 1.31 0.39-4.44 0.66 0.69 0.20-2.43 0.57
Kyoto classification of gastric mucosa
Atrophy (vs A0 + Al) A2 1.52 0.25-9.19.57 0.65 - - -
Intestinal metaplasia (vs IMO + IM1) M2 2.03 0.61-6.72 0.25 1.00 0.29-3.42 1.00
Tumor
Depth (vs m) sm - - - 3.85 0.31-46.49 0.29
Location (vs Lower) Upper/middle 10.12 2.42-42.41 0.02 4.75 1.41-16.05 <0.01
Major axis of tumor (mm) (vs < 10) 10<,<20 3.00 0.78-11.54 0.11 3.15 0.61-16.29 0.17
20< 7.00 1.36-36.01 0.02 22.67 3.14-163.63 <0.01
Ulceration UL+ 1.42 0.18-10.99 0.74 1.80 0.104-30.89 0.69
ESD
Area of specimen (mm?®) (vs < 500) 500 < 3.29 0.28-39.14 0.35 - - -
Operator
Procedure experience <50 times 0.32 0.08-1.29 0.11 0.26 0.05-1.30 0.10

AO0: No atrophic pattern; Al: Atrophic patterns with a margin between the non-atrophic fundic mucosa and atrophic mucosa located in the lesser curvature
of the stomach; A2: Atrophic patterns; whose margin does not cross the lesser curvature; BMI: Body mass index; DRO: No diffuse erythema; DR1: Mild

diffuse erythema; DR2: Severe diffuse erythema; IMO: No intestinal metaplasia; IM1: Intestinal metaplasia within antrum; IM2: Intestinal metaplasia up to

corpus; lower: Lower third of the stomach; m: mucosal layer; middle: Middle third of the stomach; por: Poorly differentiated adenocarcinoma; sig: Signet
ring cell carcinoma; sm: Submucosal layer; tubl: Well differentiated adenocarcinoma; tub2: Moderately differentiated adenocarcinoma; upper: Upper third

of the stomach; ESD: Endoscopic submucosal dissection; H. pylori: Helicobacter pylori.

early-stage gastrointestinal tumors, it was important
that the endoclip securely clipped the edge of the
exfoliated mucosa on the oral or anal side of the tumor,
excluding the deep layer of the submucosa, after the
mucosal circumference incision (Figure 2)?°??, Then the
endoscope attachment is slipped under the endoclip. If
this technique is performed, the endoclip attached to the
exfoliated mucosa acts like a surgical hook to widen the
cutting area when lifted with the endoscope attachment,
with resulting good visualization of the cutting area and
countertraction against the submucosal layer until the
mucosal flap is created™ 22, In this study, there was
no benefit of the clip-flap method for gastric tumors,
irrespective of different background of gastric mucosa
(severity of gastric atrophic atrophy and inflammation),
histological diagnosis, depth, location, or size. There
were no significant differences in the results between
the conventional group and the clip-flap group between
operators of different experience. Importantly, although
operators scored superiority of the clip-flap method in
30% of ESD procedures in the visual analogue scale,
in 25% of cases the operators evaluated the clip-flap
method as inferior, usually because the head of the
endodlip interfered with the cutting edge, making ESD
more difficult. In our experience, the best way to do
this method is to property place the clip on the lesion.
Yamamoto et a/**** recommended the use of one
endoclip for each tumor, adding additional endoclips (i.e.,
a single endodlip at a different point or a cross pattern of
endoclips at same point) as needed. The endoclip cross
pattern further stabilized the visual field by providing
good countertraction when the attachment was slipped
under the endodlip. In this study, however, we used one
endocdlip according to first protocol. The characteristics of
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tumors and required techniques of ESD differ between
colorectal and gastric tumors. Although fine visualization
is required to perform ESD, because ESD for patients
with gastric tumors is easy compared with that for
colorectal tumors, any merit of the clip-flap method for
gastric tumors may be minor. When considering clip-
flap-assisted ESD, endoscopists should select patients,
especially cases in which it is difficult to ensure a fine
visualization, and should apply the endoclip carefully so
that the head of the endoclip pushes downward.

Limitation

There were any limitations in this study, as below. First,
this study is single-center study and non double-blinded
study. Second, sample power is insufficient. Although 200
patients with gastric tumors were required for the desired
power of 80% with a significance level of 0.05 in a two-
sided test, because there was no significant difference
of efficacy between both regimens at an intermediate
analysis, we decided to stop the examination according
to initial protocol. Because the power of conclusions
are insufficient, we think that it will be required to
plan further study that investigate efficacy of the clip-
flap assisted ESD by multi-center study enrolled many
patients.

Conclusions

We conducted a prospective randomized study to investi-
gate the efficacy and safety of the clip-flap method-
assisted ESD for patients with early-stage gastric tumors.
We demonstrated similar resection times between the
conventional group and the dlip-flap group and failed to
show any benefits of the clip-flap method for patients
with early-stage gastric tumors. However, the clip-flap

September 21, 2018 | Volume 24 | Issue 35 |



Ban H et a/. Clip-flap method of ESD

method prevented poor visualization in the cutting area
and also saved procedure time. Although, compared with
the conventional method without traction, the clip-flap
method has been proven to be advantageous for patients
with early-stage colorectal tumors, the superiority of clip-
flap method-assisted ESD in the stomach is unproven.

ARTICLE HIGHLIGHTS

Research background

The endoscopic submucosal dissection (ESD) for early-stage gastric cancer
is first-line endoscopic therapy in Japan, because of en bloc resection and
a lower local recurrence rate of gastric cancer. However, ESD often causes
development of adverse events, such as gastric bleeding and perforation. When
ESD is performed for gastric cancer, poor visualization in the resection area
during ESD procedure results in longer procedure times and their associated
development of above adverse events. Now, the gold standardized method
for resection by ESD for all of patients with early-stage gastric cancer and
adenoma has not been established in point of continuous clear visualization in
the resection area.

Research motivation

To keep clear visualization at early-phase after starting ESD procedure,
endoscopists are required to create a mucosal flap. Of several traction systems
to create mucosal flap, recently, the clip-flap method is focused, because of
safety and correctly compared with other methods. However, it is unknown
whether the clip-flap method is appropriate for patients with early-stage gastric
tumors.

Research objectives

The main objective was to investigate prospectively the efficacy (the rate of en
bloc resection and procedure time of ESD) and safety (gastric bleeding and
perforation) of clip-flap assisted ESD for gastric cancer and adenoma.

Research methods

We enrolled 104 patients with gastric cancer or adenoma scheduled for ESD.
Inclusion criteria were age > 20 years and the diagnosis of gastric adenoma or
clinical early-stage gastric cancer. Early-stage gastric cancers were clinically
diagnosed using endoscopy, endoscopic ultrasonography, histopathology, and
computed tomography. We randomized patients into two subgroups using
the minimization method based on location of the tumor, tumor size and ulcer
status: ESD using an endoclip (the clip-flap group) and ESD without an endoclip
(the conventional group). Therapeutic efficacy and safety were assessed.

Research results

No significant differences in en bloc resection rate (P = 1.00), curative endoscopic
resection rate (P = 0.85), procedure time (P = 0.69), area of resected specimen
(P =0.49), delayed bleeding rate (P = 0.49), or perforation rate (P = 0.93) were
found between the clip-flap group and the conventional group.

Research conclusions

For patients with early-stage gastric cancer and adenoma, the clip-flap method
has no advantage in efficacy or safety compared with the conventional method.
Although operators scored superiority of the clip-flap method in 30% of ESD
procedures, in 25% of cases the operators evaluated the clip-flap method as
inferior, usually because the head of the endoclip interfered with the cutting
edge, making ESD more difficult. Therefore, the best way to do this method is
to property place the clip on the lesion.

Research perspectives

Although the clip-flap method has been proven to be advantageous for patients
with early-stage colorectal tumors compared with the conventional method,
the superiority of clip-flap method-assisted ESD in the stomach is unproven.
When considering clip-flap-assisted ESD, endoscopists should select patients,
especially cases in which it is difficult to ensure a fine visualization, and should
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apply the endoclip carefully so that the head of the endoclip pushes downward.
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