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An effective technique for delivery of polyglycolic
acid sheet after endoscopic submucosal dissection
of the esophagus: the clip and pull method

A

Fig.1 After en bloc endoscopic submucosal
dissection of two lesions that were more than
3 cm in diameter, an artificial ulcer extended
more than three-quarters of the circumference
and was 8 cm in longitudinal length.
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Endoscopic submucosal dissection (ESD)
is currently accepted as an established
method of treatment for esophageal su-
perficial neoplasms, although it is asso-
ciated with some complications [1]. Poly-
glycolic acid (PGA) sheet (Neoveil; Gunze
Co., Kyoto, Japan) is an absorbable rein-
forcement material that has been used
for reinforcing the surgical suture to pre-
vent leakage [2]. It has also been reported
to be effective in shielding the artificial
ulcer after ESD thus preventing perfora-
tion or bleeding [3,4]. However, shielding
artificial ulcers is technically difficult
especially in the esophagus due to its nar-
rowness. This report describes a novel
technique that enables rapid and easy
shielding of the esophageal artificial ulcer.
A 69-year-old man underwent ESD for
two large neighboring lesions in the mid-
dle part of the esophagus. Because the
post-ESD artificial ulcer extended to over
three-quarters of the circumference and
was over 8cm in longitudinal length
(© Fig.1), we decided to shield it with a
large PGA sheet using a novel delivery
and deployment technique - the “clip
and pull method” (© Fig.2 and © Fig.3).
After successful deployment of the PGA
sheet over the artificial ulcer, the proce-
dure was completed by spraying the area
with fibrin glue (Beriplast P combi-set;
CSL Behring Pharma, Tokyo, Japan), result-

ing in an artificial ulcer that was totally

shielded in PGA sheet (© Fig.4).
The patient recovered well after curative
ESD without any complications, including

bleeding or perforation, and was dis-
charged on the 7th day. Although he un-
derwent balloon dilation at follow-up en-
doscopy on the 22nd day after ESD because

Ono Satoshi et al. Clip and pull delivery of PGA sheet for post-ESD ulcer... Endoscopy 2014; 46: E44-E45

Fig.2 Schema of the
“clip and pull method.”
At first, the size of the
artificial ulcer was
measured and a sheet
of polyglycolic acid
(PGA) of the same size
was prepared. Prior to
insertion of the endo-
scope, a clip was placed
inside the transparent
attachment. A pinhole
was made in the PGA
sheet and the sheet was
hooked to an arm of the
clip. The PGA sheet was
then wrapped around
the endoscope. The
endoscope, wrapped
with the PGA sheet,
was transorally inserted
to the location of the
artificial ulcer. The clip
was then closed, an-
choring the anal side

of the PGA sheet to the
anal side of the artificial
ulcer. The endoscope
was then simply pulled
while firmly and care-
fully pressing the PGA
sheet to the esophageal
wall to deploy the PGA
sheet over the ulcer.

an endoscope did not pass through a mild
stricture, he had not complained of any
symptoms of dysphagia until the follow-
up endoscopy. The artificial ulcer had

Downloaded by: IP-Proxy National Cancer Center, National Cancer Center. Copyrighted material.



Fig.3 Clipping the
anal side mucosa of
the artificial ulcer and
the anal edge of the
polyglycolic acid (PGA)
sheet together to
anchor the PCA sheet.

Fig.4 After using the
“clip and pull method,”
the polyglycolic acid
sheet shielded the
whole artificial ulcer,
which was more than
‘threequarters of the

- circumferential exten-
sion.

Fig.5 The follow-up
endoscopy revealed
re-epithelialized artifi-
cial ulcer with little
reduction in size of the
ulcer bed.

ulcers in order to prevent complications
including bleeding, perforation, and, po-
tentially, postoperative stricture.

been re-epithelialized with little reduc-
tion in the size of the ulcer bed (© Fig. 5).

This simple and effective method can be
useful in shielding esophageal artificial
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Abstract

AIM: To evaluate the discomfort associated with esoph-
agogastroduodenoscopy (EGD) using an ultrathin endo-
scope through different insertion routes.

METHODS: This study (January 2012-March 2013)
included 1971 consecutive patients [male/female (M/F),
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1158/813, 57.5 = 11.9 years] who visited a single insti-
tute for annual health checkups. Transnasal EGD was
performed in 1394 patients and transoral EGD in 577.
EGD-associated discomfort was assessed using a visual
analog scale score (VAS score: 0-10).

RESULTS: Multivariate analysis revealed gender (M vs
F: 4.02 + 2.15 vs 5.06 = 2.43) as the only indepen-
dent predictor of the VAS score in 180 patients who
underwent EGD for the first time; whereas it revealed
gender (M vs F 3.60 £ 2.20 vs 4.84 + 2.37), operator,
age group (A: < 39 years; B: 40-49 years; C: 50-59
years; D: 60-69 years; E: > 70 years; A/B/C/D/E: 4.99
+ 2.32/4.34 + 2.49/4.19 + 2.31/3.99 + 2.27/3.63 +
2.31), and type of insertion as independent predictors
in the remaining patients. Subanalysis for gender, age
group, and insertion route revealed that the VAS score
decreased with age regardless of gender and insertion
route, was high in female patients regardless of age
and insertion route, and was low in males aged over
60 years who underwent transoral insertion.

CONCLUSION: Although comprehensive analysis
revealed that the insertion route may not be an inde-
pendent predictor of the VAS score, transoral insertion
may reduce EGD-associated discomfort in elderly pa-
tients.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Esophagogastroduodenoscopy; Ultrathin
endoscope; Visual analog scale

Core tip: To evaluate the effects of insertion route for
unsedated surveillance esophagogastroduodenoscopy
(EGD), this retrospective study included 1971 consecu-
tive patients who visited a single institute for annual
health checkups. EGD-associated discomfort was as-
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sessed using a visual analog scale (VAS). Statistical
analysis using VAS revealed that the VAS score de-
creased with age regardless of gender and insertion
route, was high in females regardless of age and inser-
tion route, and was low in males aged over 60 years
who underwent transoral insertion.

Ono S, Niimi K, Fujishiro M, Takahashi Y, Sakaguchi Y,
Nakayama C, Minatsuki C, Matsuda R, Hirayama-Asada I, Tsuji Y,
Mochizuki S, Kodashima S, Yamamichi N, Ozeki A, Matsumoto
L, Ohike Y, Yamazaki T, Koike K. Evaluation of preferable
insertion routes for esophagogastroduodenoscopy using ultrathin
endoscopes. World J Gastroenterol 2014; 20(17): 5045-5050
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v20/i17/5045.htm DOI: http://dx.doi.org/10.3748/wjg.v20.
i17.5045

INTRODUCTION

Recently, because of the development of endoscopic
treatment, the importance of early detection of gastro-
intestinal neoplasms has become extremely importantu"r’].
In addition, gastrointestinal endoscopic technology has
advanced considerably with improved resolution and
image enhancement®"”. Inevitably, the importance of
surveillance esophagogastroduodenoscopy (EGD) in
detecting upper gastrointestinal neoplasms has become
noticeable, particularly for supetficial squamous cell car-
cinomas and early gastric cancers.

On the other hand, remarkable breakthrough in tech-
nology has led to the development of endoscopes of
smaller diameter with high-resolution pictures. Ultrathin
endoscopes have enabled us to perform surveillance
EGD through transnasal insertion, and their role in
minimally invasive EGD has been reported from various
institutes™ ™. Therefore, transnasal EGD has been ac-
cepted as a preferable choice for surveillance EGD, pat-
ticularly among younger patients.

Howevet, transnasal insertion sometimes cannot be
performed because of various reasons such as pain or
nasal hemozrrhage, resulting in a switch to transoral inset-
tion using the same ultrathin endoscope in daily clinical
practice. Our previous study revealed that eldetly pa-
tients prefer transoral EGD to transnasal EGDP, Al
though patients are reluctant to undergo EGD because
of uncomfortable insertion, even if an annual check-up
is recommended, a preferable choice of ultrathin endo-
scope insertion route in patients with different profiles
has not been evaluated.

Therefore, this study aimed to evaluate preferable in-
sertion routes during unsedated EGD using an ultrathin
endoscope in patients with different profiles.

MATERIALS AND METHODS

This study was conducted at the Center for Epidemiol-
ogy and Preventive Medicine in the University of To-

(4 ¢
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| Table 1 Profiles of al patients

Patients who Patients who P value
underwent 1°  underwent 2™ or
EGD subsequent EGD
Gender NS
Male 98 1060
Female 82 731
Operator NS
a 128 1144
b 49 599
e 0 28
d 2 16
e 1 4
Age group (yr) 493+13.254 5831115 <0.05
<39 39 115
40-49 45 320
50-59 29 464
60-69 13 588
>70 304
Insertion route <0.05
Transnasal 139 1255
Transoral 41 536
VAS score 4.50 +2.33 4114235 <0.05
Examination time (s) Ns
306.0 + 60.0 302.1+61.8
Type of scope NS
a 78 - 690
b 66 739
€ 19 162
d 8 69
e 4 36
if 3 67
g 2 28

EGD: Esophagogastroduodenoscopy; VAS: Visual analog scale score; NS:
Not significant.

kyo Hospital from January 2012 to March 2013. After
excluding patients with invalid data, the study included
patients who had an endoscopic procedure including
biopsy, patients with a past history of upper gastrointes-
tinal tract surgery, or patients with a change of insertion
route because of nasal hemorrhage or intolerable pain;
1971 consecutive patients who underwent EGD with the
use of ultrathin endoscopes during a medical checkup
were enrolled. The profiles of these patients ate shown
in Table 1.

Each patient was allowed to choose their insertion
route. Pre-EGD preparation for both insertion routes
included an oral administration of dimethicone (Gascon
drop; Kissei Pharmaceutical Co., LTD.; Nagano, Japan)
and pronase (PronaseMS; Kaken Pharmaceutical Co.,
LTD,; Tokyo, Japan). For local anesthesia, oral adminis-
tration of a viscous gel of 2% lidocaine hydrochloride
and modified spray method was provided for both
transoral and transnasal insertion routes. The modified
spray method involved spraying 0.05% naphazoline ni-
trate into each nostril, followed by an injection with a
viscous gel of 2% lidocaine hydrochloride. Conscious
sedation was not petformed in any patient. For transoral
insertion, a thin-type mouthpiece and tongue depressor
(Endo-leader; Top Corp.; Tokyo, Japan) was used™.

All EGDs were petformed by well-trained endos-
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Table 2 Univariate and multivariate analyses against the vi-

sual analog scale scores in patients who underwent 1" esopha-
gogastroduodenoscopy

Table 3 Univariate and multivariate analyses against the
visual analog scale scores in patients who underwent 2™ or
subsequent esophagogastroduodenoscopy

Patients who underwent 1* EGD \/AS score Univariate Multivariate

Gender P<0.05 P<0.05
Male 4.02+£215
Female 5.06 +2.42
Operator NS NS
a 4.47 £2.30
b 4.51+£249
c
d 6
e 4
Age group NS NS
<39 493 +212
4049 444+£254
50-59 411+233
60-69 434+218
>70 4.54 +293
Insertion route NS NS
Transnasal 4.50 +£2.26
Transoral 4.46 +2.59
Examination time (s) P<0.05 NS
7 =0.0336
Type of scope NS NS
a 4.60 +2.36
b 4.76 +2.33
c 3.95+2.41
d 313 +1.64
e 5.25+2.75
f 2334 1.53
g 4

EGD: Esophagogastroduodenoscopy; VAS: Visual analog scale score; NS:
Not significant.

copists who has performed more than 1000 EGDs
respectively and were certified by the Japanese Gastroen-
terological Endoscopy Society. Seven types of ultrathin
endoscopes were used in this study: GIF-XP260N and
GIF-XP260NS (Olympus Corp, Tokyo, Japan), EG-
580NW, EG-530NW, and EG-530N (Fujifilm Holdings
Cotp, Tokyo, Japan), and EG16-K10 and prototype
EG17-K10 (Hoya Cotp, Tokyo, Japan). The Prototype
EG17-K10 was used as a part of collaborative effort by
the University of Tokyo Hospital and Hoya Corpora-
tion. These endoscopes are indicated as a, b, ¢, d, e, £,
and g, respectively, in the tables.

Each patient rated EGD-associated discomfort on a
visual analog scale (VAS) score of 0-10, with ten being
rated as maximum discomfort™*¥, These questions were
part of examination routines and the feedback was used
to improve our clinical practice. This study was conduct-
ed as a retrospective chart review of consecutive patients
and was approved by the Ethics committee.

The parameters, such as gender, age group, previous
expetience with EGD, insertion route, operatot, examina-
tion time, and the VAS score, were evaluated. Age groups
wete defined as A, B, C, D, and E in patients aged below
40 years, 40-49 years, 50-59 years, 60-G9 years, and over
70 years, respectively. Statistical analyses were performed
using the student’s t-test for numerical variables, the Chi-
squate test for categorical variables, and the Jonckheere-

.;g:;;,fu,e WIJG | www.wjgnet.com

Patients who underwent 2™ \/AS score  Univariate Multivariate

or subsequent EGD

Gender P<0.05 P<0.05
Male 3.60 +2.20
Female 4.84 +2.37
Operator P<0.05 P <0.05
a 3.95 +2.36
b 4.43+2.34
c 3.57+2.04
d 4.69 £ 2.06
e 2.50 +1.00
Age-group P<0.05 P <0.05
<39 4.99 +2.32
40-49 4.34+249
50-59 4.19+231
60-69 3.99 +2.27
>70 3.63+ 231
Insertion route P<0.05 NS
Transnasal 419+227
Transoral 3.93+253
Examination time (s) NS NS
7 = 0.000843
Type of scope NS NS
a 4224235
b 4.11+£236
c 3.93+2.29
d 3.98 +£248
e 4.64+211
f 3.25+224
g 3.82+257

EGD: Esophagogastroduodenoscopy; VAS: Visual analog scale score; NS:
Not significant.

Table 4 Jonckheere-Terpstra test of the visual analog scale

score and age group in addition to gender and insertion route

Jondkheere-Terpstra test P \alue
Male-transnasal insertion NS NS P<0.05
Female-transnasal insertion NS

Male-transoral insertion NS (P=0.0833) P<0.05

Female-transorai insertion P<0.05

NS: Not significant.

Terpstra test for trend analysis. Multivariate analyses
were performed using a stepwise regression analysis. All
analyses except for the Jonckheel-Terpstra test were per-
formed using a JMP softwate (SAS Institute Inc., Cary,
NC, United States). A P value < 0.05 was considered sig-
nificant.

RESULTS

Of 1971 patients (male/female: 1158/813, mean age, 57.5
1 11.9 years, range, 25-89 yeats), 180 and 1791 patients
underwent a 1* EGD and a 2™ or subsequent EGD,
respectively. Patients who underwent 1% EGD were sig-
nificantly younger than other patients. Furthermore, the
number of patients receiving transnasal EGD and the

May 7, 2014 | Volume 20 | Issue 17 |
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Figure 1 Visual analog scale score score and age groups in addition to gender and insertion route. °P < 0.05 between male and female groups.

VAS score were significantly higher in those who under-
went their 1* EGD than in other patients.

Although univatiate analysis revealed a significantly
higher VAS score in females than in males and a positive
correlation with examination time, multivariate analysis
revealed gender as the only independent predictor of the
VAS score (Table 2).

For patients who underwent their 2™ or subsequent
EGD, multivariate analysis revealed gender, operator,
and age group as independent predictors of the VAS
scote. Although the VAS score for transnasal insertion
was significantly higher than that for transoral insertion,
multivariate analysis indicated that the insertion route
may not be an independent predictor of the VAS score
(Table 3).

For further evaluation, subanalysis performed by com-
bining gender, age group, and insertion route (Figure 1)
revealed that the VAS scores were significantly higher in
females than in males, regardless of age group and inser-
tion route. With regard to the insertion route, among
the male patients aged over 60 years old, the VAS scores

[ 4
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were significantly lower in patients receiving transoral in-
sertion than in those receiving transnasal insertion. The
Jonckheere-Terpstra test revealed that the VAS scores
decreased with age (Table 4). In particular, these scores
markedly decreased with age in patients who underwent
transoral insertion.

DISCUSSION

This study revealed the relationship between the profiles
of patients and EGD-associated discomfort using an
ultrathin endoscope. To minimize the discomfort duz-
ing a surveillance EGD, it may be better to recommend
transnasal insertion for younger patients and transoral
insertion for eldetly patients, particularly in males aged
over 60 years.

Although the reason why gender difference affected
the VAS score in this study is not clear, higher VAS
scores in females have previously been reported with
regard to postoperative pain®™. Aubrun e a/” evaluated
postoperative pain using VAS scotes and morphine dos-
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age and reported a significantly higher VAS scotre and
dosage in females. The authors speculated that women
had a lower pain threshold and less tolerance to experi-
mental pain compared with men. Our study also sup-
ports their speculation.

With regatd to the decreasing trend in the VAS score
with age, we speculated that it may be due to weakening
of the gag reflex. On the other hand, any discomfort
associated with transnasal insertion to the hypopharynx
primarily includes nasal pain rather than weakening of
the gag reflex. We speculated that age is more strongly
associated with weakening of the gag reflex than with
nasal pain. In addition, male gender has been reported to
be a risk factor for aspiration pneumonia in a systematic
review™. This report indicates that age-related weaken-
ing of the gag reflex is greater in males than in females.
Nasal pain does not seem to be related to age, which
results in lower VAS scores for transoral insertion in el-
derly individuals, particularly males.

The main limitation of this study is a lack of objec-
tivity when assessing discomfort using the VAS score.
EGD-associated discomfort also includes anxiety, ab-
dominal fullness due to insufflation, and various other
factors in addition to nasal pain and weakening of the
gag reflex. However, it may be difficult to objectively
evaluate each factor. In addition, the difference in dis-
comfort associated with transnasal and transoral in-
sertions may be limited to discomfort associated with
insertion to the hypopharynx. With regard to this short
route, the difference in discomfort associated with both
insertion routes is primarily attributed to nasal pain and
weakening of the gag reflex. Therefore, we used the VAS
score as a relatively reliable and simple objective assess-
ment method to compare these two insertion routes.

In conclusion, this study demonstrated age-related
and gender-related discomfort associated with tran-
soral and transnasal EGD using ultrathin endoscopes.
Although further data collection is necessary, the ap-
propriate choice of insertion route may easily convince
patients who ate reluctant to undergo surveillance EGD.
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Scheduled second-look endoscopy is not
recommended after endoscopic submucosal
dissection for gastric neoplasms (the SAFE trial):
a multicentre prospective randomised controlled

non-inferiority trial
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ABSTRACT

Objective To clarify the effectiveness of second-look
endoscopy (SLE) at preventing bleeding after gastric
endoscopic submucosal dissection (ESD).

Design A multicentre prospective randomised
controlled non-inferiority trial was conducted at five
referral institutions across Japan. Patients with a solitary
gastric neoplasm were enrolled. Exclusion criteria were
previous oesophagogastric surgery or radiation therapy;
perforation and the administration of antithrombotics,
steroids or non-steroidal anti-inflammatory drugs.
Patients were assigned to the SLE group or the non-SLE
group by a computer-generated random sequence after
ESD and were treated perioperatively with a proton
pump inhibitor. SLE was performed one day after ESD.
The primary endpoint was post-ESD bleeding, defined as
an endoscopically proven haemorrhage. The trial had the
power to detect a non-inferiority criterion of 7%
between the groups.

Results From February 2012 to February 2013, 130
and 132 patients were assigned to the SLE and the non-
SLE groups, respectively. All patients were included in
the intention-to-treat analysis of the primary endpoint.
Post-ESD bleeding occurred in seven patients with
(5.4%) SLE and five patients with (3.8%) non-SLE (risk
difference —1.6% (95% Cl —6.7 t0 3.5); Pron-
inferiority<0.001), meeting the non-inferiority criterion. All
12 patients with post-ESD bleeding and one patient with
a delayed perforation were successfully managed with
conservative treatment.

Conclusions SLE after gastric ESD is not routinely
recommended because it does not contribute to the
prevention of post-ESD bleeding for patients with an
average bleeding risk.

Trial registration number UMIN-CTR000007170.

INTRODUCTION

Gastric cancer is one of the most common cancers
worldwide, and approximately half of the total
number of gastric cancer cases occur in East Asia,
which has the highest estimated mortality rate
(28.1 per 100000 men and 13.0 per 100 000
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What is already known on this subject?

» Endoscopic submucosal dissection (ESD) is
accepted as a standard treatment for
intramucosal gastric neoplasms.

» Post-ESD bleeding is a major complication that
occurs in approximately 5% of patients.

» To reduce the incidence of post-ESD bleeding, a
scheduled second-look endoscopy (SLE) is
empirically performed after gastric ESD.

What are the new findings?

» The incidences of post-ESD bleeding were 5.4%
and 3.8% in the SLE and non-SLE groups,
respectively; therefore, non-inferiority of the
non-SLE group compared with the SLE group
was confirmed with an absolute risk difference
of —1.6% (two-sided 95% Cl —6.7% to 3.5%,
one-sided Pron-inferiority<0.001).

» In a comparison between the groups with and
without prophylactic coagulation during SLE,
the proportion of patients with post-ESD
bleeding was similar even when prophylactic
coagulation was performed.

» Without performing SLEs after gastric ESD, we
may save approximately 917 million yen per
year in Japan alone.

How might it impact on clinical practice in

the foreseeable future?

» SLE after gastric ESD is not routinely
recommended because it does not contribute
to the prevention of post-ESD bleeding for
patients with an average risk of bleeding.

women).! Early diagnosis and treatment are both
considered to be effective strategies to reduce the
mortality from gastric cancer in Japan, where the
prevalence of early gastric cancer exceeds that of
advanced cases.” Endoscopic treatment of early
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