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Abstract A Japanese multicenter prospective cohort
study is currently being conducted on endoscopic resection
(ER) for early gastric cancer (EGC) using a Web registry
system developed to determine short-term and long-term
outcomes based on the absolute and expanded indications.
All consecutive patients with EGC or suspected EGC
undergoing ER at the 41 participating institutions from July
2010 to June 2012 are being enrolled in the study cohort
using the Web registry system, and each patient will
be followed up for a minimum of 5 years. The study
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investigation includes baseline patient and lesion charac-
teristics as well as short-term and long-term outcomes. A
survey program to collect information on long-term out-
comes is also being introduced for patients subsequently
followed up in institutions other than their original partic-
ipating institutions, as well as patients for whom the ori-
ginal participating institutions have been losing track of
their follow-up. The primary endpoint is 5-year overall
survival, with en bloc resection, curative resection, com-
plication, local recurrence, distant metastasis, metachro-
nous EGC, and recurrence-free survival being secondary
endpoints in addition to the successful collection of long-
term outcome data on enrolled patients utilizing the survey
program.

Keywords Early gastric cancer - Endoscopic mucosal
resection - Endoscopic submucosal dissection -
Cancer registry

Introduction

Endoscopic resection (ER) is accepted as a less-invasive
method for local resection of early gastric cancer (EGC),
with a negligible risk of lymph node metastasis [1].
Remarkable progress has been made during the past decade
in making technical improvements and expanding the
indications for ER. Endoscopic treatment methods vary
from conventional endoscopic mucosal resection (EMR) to
endoscopic submucosal dissection (ESD) [2-9]. According
to the Japanese gastric cancer treatment guidelines for
2010, the absolute indications for ER of EGC consist of a
lesion clinically diagnosed as a differentiated histological
type intramucosal cancer <2 cm in diameter with no ulcer
findings [10]. Based on a retrospective analysis of the
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percentage of lymph node metastasis in a large number of
surgical EGC cases, other groups of EGC patients with a
negligible risk of lymph node metastasis have been
identified to include patients with larger lesions and
lesions with ulceration [11]. Such lesions were previously
resected by surgery because of the difficulty in effectively
using the EMR techniques then existing. Following the
development of ESD, however, en bloc resections could
be achieved even for larger and ulcerative lesions. As a
result, the Japanese gastric cancer treatment guidelines for
2010 now include expanded indications for ER of
EGC [10].

A number of reports have been published on the short-
term and long-term outcomes of EMR and ESD for EGC
based on the absolute and expanded indications, but most
of the reports were retrospective studies from single centers
[12-17]. One published multicenter retrospective study
reported a favorable 3-year survival rate, although about
20 % of the patients were excluded from the long-term
outcome analysis because their follow-up information was
unavailable [12].

As a result, a Japanese multicenter prospective cohort
study of ER for EGC using a Web registry system (J-WEB/
EGC) was developed and introduced in July 2010.

J-WEB/EGC design
Purpose

Our purpose is to determine in a multicenter prospective
cohort study the short-term and long-term outcomes of
EMR and ESD for EGC based on the absolute and
expanded indications.

Endpoints

The primary endpoint is 5-year overall survival. Secondary
endpoints are en bloc resection, curative resection, com-
plication, local recurrence, distant metastasis, metachro-
nous EGC, and recurrence-free survival in addition to the
successful collection of long-term outcome data on enrol-
led patients at 5 years utilizing the survey program.

Study cohort

We set the 41 participating institutions to cover nearly all
regions of Japan (Table 1). All consecutive patients with
EGC or suspected EGC undergoing ER at the participat-
ing institutions from July 2010 to June 2012 are
included in this study. A patient is excluded only if written
informed consent is not obtained. All enrolled patients are

@ Springer

Table 1 Participating institutions from north to south in Japan

Tonan Hospital, Hokkaido

Kin-Tkyou Chuo Hospital, Hokkaido

Akita University Hospital, Akita

Iwate Medical University Hospital, Iwate

Yamagata Prefectural Central Hospital, Yamagata
Sendai City Medical Center, Miyagi

Fukushima Medical University Hospital, Fukushima
Niigata University Medical & Dental Hospital, Niigata
Niigata Prefectural Central Hospital, Niigata

Jichi Medical University Hospital, Tochigi

Tochigi Cancer Center, Tochigi

National Cancer Center Hospital East, Chiba

National Cancer Center Hospital, Tokyo

Cancer Institute Hospital, Tokyo

Toranomon Hospital, Tokyo

The University of Tokyo Hospital, Tokyo

National Center for Global Health and Medicine, Tokyo
Chofu Touzan Hospital, Tokyo

Kitasato University East Hospital, Kanagawa
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Yokohama City University Medical Center, Kanagawa
Saku Central Hospital, Nagano

Shizuoka Cancer Center Hospital, Shizuoka

Toyama Prefectural Central Hospital, Toyama

Ogaki Municipal Hospital, Gifu

Aichi Cancer Center Hospital, Aichi

Ishikawa Prefectural Central Hospital, Ishikawa

University Hospital, Kyoto Prefectural University of Medicine,
Kyoto

NN N R NN
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28 Osaka Medical Center for Cancer and Cardiovascular Diseases,
QOsaka

29 Osaka Koseinenkin Hospital, Osaka

30 Kobe University Hospital, Hyogo

31 Hyogo Cancer Center, Hyogo

32 Tottori Red Cross Hospital, Tottori

33 Okayama University Hospital, Okayama
34 Tsuyama Central Hospital, Okayama

35 Tokushima University Hospital, Tokushima
36 Hiroshima University Hospital, Hiroshima
37 Hiroshima City Hospital, Hiroshima

38 Shikoku Cancer Center, Ehime

39 Fukuoka University Chikushi Hospital, Fukuoka
40 Saga University Hospital, Saga

41 Nagasaki University Hospital, Nagasaki

prospectively registered to the Web registry system, and
each patient will be followed up for a minimum of 5 years.
This study is being conducted with the approval of every
institutional review board; written informed consent is
being required for enrollment from each patient; and the




Study design of J-WEB/EGC

study has been registered in the UMIN Clinical Trial
Registry (UMINOO0005871).

Study methods

The study investigation is divided into baseline patient
and lesion characteristics as well as short-term and long-
term outcomes. Baseline patient and lesion characteristics
are entered using the Web registry system by each of the
41 participating institutions before ER. Baseline patient
characteristics include age, gender, performance status,
body weight, body height, medical history, concomitant
disease, regular use of anticoagulant and/or antiplatelet
drugs, and information on Helicobacter pylori infection/
eradication. Other personal identification’ information,

such as name, date of birth, and institutional reference

number for each patient, is not entered in the Web reg-
istry system database, but a conversion code is instead
used, based on the applicable institutional reference
number, to ensure patient confidentiality. Baseline lesion
characteristics include endoscopic determinations on
tumor location, size, and depth, macroscopic type, ulcer
findings, and the histological diagnosis of any biopsy
specimen.

Short-term outcomes are entered using the Web registry
system by each of the participating institutions for 6 months
following ER. Short-term outcomes include the day and
method of ER, primary instrument used during ESD, type of
anesthesia, procedure time, number of resected specimens,
complications, histological findings from ER specimens, and
any additional treatment. Histological findings include
tumor histological type, size, depth, macroscopic type, ulcer
finding, lymphatic involvement, vascular involvement, lat-
eral margin, and vertical margin.

Long-term outcomes are entered using the Web registry
system by each of the participating institutions at 1, 3, and
5 years following ER. Long-term outcomes include follow-
up status, local recurrence, metastasis, metachronous EGC,
information on Helicobacter pylori infection/eradication,
and mortality. Follow-up status includes follow-up in the
original participating institution, subsequent follow-up at
another institution, and losing track of appropriate follow-
up.

According to the Japanese gastric cancer treatment
guidelines 2010, it is recommended each patient be fol-
lowed up with an esophagogastroduodenoscopy at least
annually for 5 years following ER. In the case of a histo-
logically curative resection for EGC based on the expanded
indications, an abdominal computed tomography or ultra-
sonography examination is also recommended at least
annually.

Survey program for patients subsequently followed
up at other institutions and patients whose follow-up
has been lost

To collect information on the long-term outcomes for a
patient subsequently followed up at an institution other
than the original participating institution, a questionnaire
survey is sent to such institution. For a patient for whom
the original participating institution has lost track of their
follow-up, and for whom there has been no response to the
questionnaire survey from such other institution, a ques-
tionnaire survey is sent directly to the patient. If there is
still no response, we refer to the patient’s residential reg-
ister for information on whether the patient has moved or is
no longer living. For any patient who has moved, a ques-
tionnaire survey is sent to the new address provided by
such patient’s residential register. If it becomes necessary
to identify a patient’s cause of death, cause of death is
confirmed by contacting the institution where the patient
died, hospital-based cancer registries, the Ministry of
Justice, or using mortality data from the Ministry of Health,
Labour and Welfare.

The coordinating center for the J-WEB/EGC conducts
these follow-up surveys as necessary after requesting the
original participating institution for personal identification
information on a particular patient, except for two partici-
pating institutions that conduct their own follow-up surveys
without sending personal identification information on such
a patient to the coordinating center as recommended by the
institutional review boards of those two institutions. Long-
term outcome data obtained from any follow-up survey for a
particular patient are made available to the original partici-
pating institution through the Web registry system.

Discussion

J-WEB/EGC is a Japanese multicenter prospective cohort
study of ER for EGC using a Web registry system that has
several unique features. First, the follow-up survey pro-
gram will be conducted for patients followed up at other
institutions and patients whose follow-up has been lost. It
can be quite difficult to follow up all consecutive patients
in each participating institution for a lengthy period.
Although a nationwide population-based cancer registry is
currently being developed in Japan that will provide data
on patient prognosis to hospital-based cancer registries, it
may not be completed by the end of this study’s initial
S-year follow-up period [18]. In this study, the patient is
informed that the follow-up survey program will be con-
ducted only when the patient is followed up in another
institution or the original participating institution loses
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track of the follow-up, and written informed consent is
obtained from each patient before enrollment.

Second, the participating institutions cover nearly all
regions of Japan for evaluating a large number of consec-
utive ER patients with EGC. Approximately 5,000 patients
have already been enrolled during the first year from July
2010 (data not shown), so both short-term outcomes and
long-term outcomes based on an expected high patient
follow-up rate will become available from a very large
number of cases as a result of this study.

Third, the Web registry system is being utilized in this
study so each of the 41 participating institutions and the
coordinating center can adequately handle an enormous
amount of data from a very large number of EGC cases.
The Web registry system is equipped with a number of
security measures including a firewall, intrusion detection,
antivirus program, secure socket layer, and access restric-
tion. In addition, specific personal identification informa-
tion such as name, date of birth, and institutional reference
number for each patient is not entered in the Web registry
system database; a conversion code based on a patient’s
institutional reference number being used instead to further
protect patient confidentiality. The security of the Web
registry system was also confirmed in a pilot study con-
ducted before this study, and there have been no security-
related problems since -WEB/EGC was introduced in July
2010.

In summary, J-WEB/EGC became fully operational in
July 2010. Short-term outcomes and long-term outcomes of
ER for EGC based on a high patient follow-up rate will
become available in a few years from a very large number
of cases as a result of this comprehensive study.
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Background and study aims: Little information
exists regarding the optimal treatment of early
gastric cancer (EGC) in a remnant stomach or gas-
tric tube. The aim of this study was to assess the
feasibility and clinical outcomes of endoscopic
submucosal dissection (ESD) for EGC in a remnant
stomach and gastric tube.

Patients and methods: Between September 2002
and December 2009, ESD was performed in 62 le-
sions in 59 patients with EGC in a remnant stom-
ach (48 lesions) or gastric tube (14 lesions). Clini-
copathological data were retrieved retrospective-
ly to assess the en bloc resection rate, complica-
tions, and outcomes. Treatment results were as-
sessed according to the indications for endoscopic
resection, and were compared with those of ESD
performed in a whole stomach during the same
study period.

Results: The en bloc resection rates for lesions
within the standard and expanded indication
were 100% and 93%, respectively. Postoperative
bleeding occurred in five patients (8%). The per-
foration rate was significantly higher (18%, 11/
62) than that of ESD in a whole stomach (5%, 69/
1479). Among the perforation cases, eight lesions
involved the anastomotic site or stump line, and
ulcerative changes were observed in five lesions.
The 3-year overall survival rate was 85%, with
eight deaths due to other causes and no deaths
from gastric cancer.

Conclusion: A high en bloc resection rate was
achieved by ESD for EGC in a remnant stomach
or gastric tube; however, this procedure is still
technically demanding due to the high complica-
tion rate of perforation.

Introduction

v

Little information exists regarding the optimal
treatment of early gastric cancer (EGC) in a rem-
nant stomach or a gastric tube. To obtain a radical
cure, surgical resection has been considered the
standard treatment; however, surgery is not
usually preferred because of its high morbidity
and mortality [1,2]. Endoscopic mucosal resec-
tion (EMR) including endoscopic submucosal dis-
section (ESD) has been widely accepted as a
standard treatment for EGC in Japan [3-5]. Re-
cently, the benefit of endoscopic treatment for
metachronous EGC in a reconstructed stomach
has been reported in several case series of small
numbers of patients [6-13]. Although ESD is a
minor invasive treatment compared with surgery,
performing ESD is considered technically more
difficult in a remnant stomach or a gastric tube
than in a whole stomach because of the deformity
and narrow space due to previous surgery. There-
fore, ESD for EGC in a remnant stomach or gastric
tube is not yet widespread. In this study, we char-
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acterize the feasibility and clinical outcome of
ESD for EGC in a remnant stomach or a gastric
tube.

Patients and methods

v

From a prospectively entered database, which
contained findings of 1904 EGC lesions that were
treated by ESD at Shizuoka Cancer Center, be-
tween September 2002 and December 2009, 62
lesions in 59 patients with a remnant stomach
after distal gastrectomy (48 lesions) or a gastric
tube (14 lesions) were selected as the main study
group for analysis. Among 1824 lesions treated by
ESD for EGC in a whole stomach, 775 lesions
within the standard criteria and 704 lesions
within the expanded criteria of indications for
ESD, as described below, were selected as a con-
trol group.Patients who underwent ESD for EGC
in a stomach after partial gastrectomy (11 le-
sions), for EGC in a stomach after proximal gas-
trectomy (4 lesions), and patients who under-

. ESD for remnant stomach and gastric tube cancer... Endoscopy
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ansbegis

», Excluded
" EGCin a partially resected stomach: 11 lesions
- EGC after proximal gastrectomy: 4 lesions

1 ESD + APC, ESD + PDT: 3 lesions

62 lesions in 59 patients
(48 distal gastrectomy, 14 gastric tube)

went combined therapy such as argon plasma coagulation and
photodynamic therapy with ESD (3 lesions) were excluded
(© Fig.1).

The general indications for ESD at the Shizuoka Cancer Center are
lesions with the finding of EGC that meet the criteria for EMR
proposed by the Japanese Gastric Cancer Society [14]. The criteria
include: those with a preoperative diagnosis of differentiated-
type intramucosal cancer without ulcer findings; differentiated-
type intramucosal cancer that is no larger than 3 cm in diameter
with ulcer findings; differentiated-type minute invasive submu-
cosal cancer (invasion less than 500 um below the muscularis
mucosa) that is no larger than 3cm in diameter; and undifferen-
tiated-type intramucosal cancer that is no larger than 2 cm in di-
ameter without ulcer findings.

Method of ESD

As described previously by Ono et al. [5,15], an insulated-tip dia-
thermic knife (IT Knife2; KD-611L, Olympus, Tokyo, Japan) was
used as the main electrosurgical endoscopic knife. An endoscope
with a water-jet function (GIF-Q260] or GIF-2T260M, Olympus,
Tokyo, Japan) and a high frequency generator (VIO300D, ERBE,
Elektromedizin, Tiibingen, Germany) was used. After recognizing
the lesion by observation during chromoendoscopy with indigo
carmine (© Fig.2a,b), dots marking the area around the lesion
were placed using an argon plasma coagulation (APC) probe
(© Fig.2c). A commercially available solution of 0.4% sodium
hyaluronate (MucoUp; Johnson and Johnson ASP Japan, Tokyo, Ja-
pan) was injected through a 25-gauge needle into the submuco-
sal layer under the lesion. A 1-2-mm precut was made with a
needle knife followed by a circumferential mucosal incision
around the lesion with the IT Knife2 (© Fig.2d, e). The submuco-
sal layer was then dissected by the IT Knife2 with an additional
submucosal injection (© Fig.2f). When the tissue was too hard
to cut with the IT Knife2 because of the existence of fibrosis or
staples from the previous surgery, a needle knife was used as ap-
propriate. After the resected specimen had been retrieved, the ul-
cer bed was carefully examined for residual blood vessels and
coagulated with hot biopsy forceps (Boston Scientific, Tokyo, Ja-
pan), IT Knife2, or APC (© Fig.2g,h). Proton pump inhibitors
were administered initially by injection and then orally after the
procedure. A soft meal was started 2 days after ESD if there were
no complications of postoperative bleeding or perforation.

Nishide N et al. ESD for remnant storach and gastric tube cancer... Endoscopy

Fig.1 Flow chart showing the patient inclusion in
the study.

775 lesions within the standard criteria
704 lesions within the expanded criteria

Curability criteria from the histological assessment

The tumor size, depth of invasion, presence of ulcerative changes,
existence of lymphovascular infiltration, and whether the speci-
men margins were free of cancer (R0) were assessed histopatho-
logically. According to the criteria of the Japanese guidelines, the
lesions were divided into one of three groups: standard indica-
tion, expanded criteria, and outside the criteria [14].

Lesions in the standard indication group consisted of differenti-
ated-type mucosal cancer that was 2cm or smaller in diameter,
with no ulceration. The expanded criteria group consisted of dif-
ferentiated-type mucosal cancer without ulceration; differenti-
ated-type cancer that was 3cm or smaller in diameter, with a
depth of submucosal invasion less than 500 pm, with or without
ulceration; or undifferentiated-type mucosal cancer that was 2
cm or smaller in diameter with no ulceration. Lesions that did
not meet either the standard or the expanded criteria were de-
fined as outside the criteria.

Curative resection was considered to be lesions that fitted the
standard or expanded criteria with no lymphovascular infiltra-
tion, and that were resected en bloc with RO resection.

For patients who were considered to have undergone curative re-
section for a lesion within the standard indication, follow-up by
annual endoscopy with chromoendoscopy was performed. For
patients who were considered to have undergone curative resec-
tion for a lesion within the expanded criteria, follow-up was per-
formed by annual endoscopy with chromoendoscopy, and by ab-
dominal computed tomography or abdominal ultrasonography.
For patients who had undergone a non-curative resection, addi-
tional surgery was recommended.

Measurements

Operative time (from marking to complete lesion removal), en
bloc resection rate, en bloc with RO resection rate, complications
(perforation and postoperative bleeding), and recurrence during
the follow-up were retrieved for data analysis. Treatment results
of ESD in a remnant stomach or gastric tube according to the in-
dications for endoscopic resection were assessed, and compared
with the results of ESD performed in a whole stomach. In this
study, postoperative bleeding was defined as cases with hema-
temesis or melena requiring endoscopic intervention. Overall
survival was measured from the date of ESD to death or to the
confirmed date of the last follow-up visit. Survival time was cal-
culated by the Kaplan - Meier method.

Statistical analysis was done using the Mann-Whitney’s U test
and chi-squared test, to describe certain differences in an ex-
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Fig.2 The endoscopic
submucosal dissection
procedure. a A reddish,
slightly depressed lesion
with a small nodule is ob-
served in a narrow area of
a gastric tube. b Chromo-
endoscopy with indigo
carmine is performed to
determine the border of
the lesion. ¢ Marking dots
were placed around the
lesion using an argon
plasma coagulation
probe. d, e Circumferen-
tial cutting was per-
formed with an insulated-
tip diathermic knife (IT
Knife2). f The presence of
staples was revealed dur-
ing submucosal dissec-
tion. g The artificial ulcer
after removing the lesion
is carefully observed for
residual vessels. h The
lesion proved to be a mu-
cosal cancer (blue lines,
number 3-8), and was
removed en bloc with
negative margins.

b
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Age, median (range), years
Sex, male/female, n
Remnant stomach, n
Gastric tube, n
Reason for previous surgery, benign disease/cancer, n
Remnant stomach
Gastric tube
Period between previous surgery and ESD, median (range), years
Remnant stomach for benign disease
Remnant stomach for gastric cancer
Gastric tube for esophageal cancer
Location of lesion in stomach, n
Upper
Middle
Lower
Tumor diameter, median (range), mm
Pathological tumor depth
M
SM1
SM2
Pathological ulceration
Present
Absent
Involving the anastomotic site or stump line
Yes
No
Indication for endoscopic resection
Standard
Expanded
Outside of criteria

74(53-84) Table1 Clinicopathological

56/3 characteristics of the 62 lesions in

48 59 patients with early gastric

14 cancer in a remnant stomach or a
gastric tube.

30 (6-50)
6 (1-30)
4.5(1-14)

24
34
4
22 (5-59)

43
10
9

19
43

29
33

16
29
17

ESD, endoscopic submucosal dissection; M, mucosal; SM1, submucosal invasion up to 500um; SM2, submucosal invasion more than 500 pm.

ploratory way, and a P value of <0.05 was considered significant.
For quantitative variables with apparently skewed distributions,
the summary data were expressed as median (interquartile range
[IQR] between the 25th and 75th percentiles). All analyses were
done by StatView version 5.0 (SAS Institute Inc., Cary, North Car-
olina, USA). Written informed consent was obtained from all pa-
tients undergoing ESD. This retrospective study was endorsed by
the institutional review board of our hospital (No.23-]2-23-1-
3).

Results

v

Overall clinicopathological characteristics of the 62 lesions in the
59 patients are summarized in © Table 1. Among 46 patients
with a residual stomach, 29 patients (63 %) had undergone pre-
vious surgery for gastric cancer. All 13 patients with a gastric
tube had undergone previous surgery for esophageal cancer.
The median period between the first surgery and ESD was 30
years for patients who received distal gastrectomy for a benign
disease, 6 years for patients who received distal gastrectomy for
a gastric cancer, and 4.5 years for patients who received esopha-
gectomy for an esophageal cancer. Most of the patients were
male (56/59, 95%) and the lesions were mostly located in the
upper (39%) or middle (55%) portion of the stomach. The medi-
an diameter of the tumors was 22 mm. Ulceration was present
in 19 lesions (31%). In 29 lesions (47 %) the anastomotic site or
the stump line from the previous surgery were involved.

Nishide N et al. ESD for remnant stomach and gastric tube cancer... Endoscopy

Feasibility of ESD for EGC in a remnant stomach

or gastric tube

© Table 2 shows the ESD treatment results for EGC in a remnant
stomach or gastric tube and a whole stomach, according to the
indications for endoscopic resection.

The overall median operative time was 66 minutes (range 13-
270 minutes, IQR 37.7-96 minutes). En bloc resection and en
bloc with RO resection were achieved in 59 (95%) and 53 lesions
(85%), respectively. The median operative time for the standard
indication group was significantly shorter (40 minutes) than
that for the expanded criteria and outside the criteria groups
(72 and 90 minutes, respectively; P <0.05). Neither the en bloc
resection rate nor en bloc with RO resection rate was significantly
different among the three indication groups.

Treatment results between lesions with or without involvement
of the anastomotic site or stump line were compared (© Table3).
The operative time was longer for lesions involving the anasto-
motic site or stump line (78 minutes) than that for those without
involvement (60 minutes), but the difference was not significant.
En bloc with RO resection rate was apparently lower for lesions
with involvement of the anastomotic site or stump line.

Comparison of treatment results between ESD in a
remnant stomach or gastric tube and ESD in a whole
stomach (© Table 2)

The operative time for standard (40 minutes) and expanded (72
minutes) criteria groups in a remnant stomach or gastric tube
were longer than that for standard (33 minutes) and expanded
(51 minutes) criteria groups in a whole stomach, however the
differences were not significant.
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Table2 Endoscopic submucosal dissection treatment results for early gastric cancer in a remnant stomach or gastric tube and a whole stomach, according to

the indications for endoscopic resection.

ESD for remnant stomach or gastric tube

Total Standard
(n=62) (n=16)
Lesion size, median (IQR), mm 22 16*
(14-33) (9-18)
Presence of ulceration, n (%) 19(31) 0
Involving anastomosis or stump line, n (%) 29 (47) 7 (44)
Operative time, median (IQR), minutes 66 40*
(37-96) (22-55)
En bloc resection, n (%) 59 (95) 16 (100)
En bloc with RO resection, n (%) 53 (85) 15 (94)*

Perforation, n (%) 11(18) 1(6)
Bleeding, n (%) 5(8) 1(6)
ESD, endoscopic submucosal dissection; IQR, interquartile range.

* Mann-Whitney’s U test: P<0.05.All other comparisons non-significant.
# Chi-squared test: P<0.05. All other comparisons non-significant.

Involvement of anastomotic site or stump line

Yes

N=29
Operative time, median (IQR), minutes 78 (50-97)
En bloc resection, n (%) 28(97)
En bloc with RO resection, n (%) 23 (79)
Perforation, n (%) 8(28)
Bleeding, n (%) 4(14)
Local recurrence, n (%) 1(4)

IQR, interquartile range; n.s., not significant.
* Chisquared test.

The en bloc resection rate for lesions within the expanded criteria
(93%) and the en bloc with RO resection rate for lesions within
the standard criteria (94 %) for ESD in a remnant stomach or gas-
tric tube were significantly lower (P<0.05) than those of ESD in a
whole stomach (99% and 98%, respectively).

Complications of ESD for EGC in a remnant stomach

or gastric tube

As shown in © Table 2, the overall perforation rate was 18% (11/
62) for ESD in a remnant stomach or gastric tube. Among the 11
cases, perforation occurred in lesions in the expanded criteria
(seven cases) or outside the criteria group (three cases). The le-
sion involved the anastomotic site or stump line in eight cases,
and ulcerative changes were observed in five lesions. The per-
foration rate for lesions within the expanded criteria was signifi-
cantly higher (24%) than that of lesions within the expanded
criteria in a whole stomach (7 %) (P<0.05). All of the perforations
occurring during the ESD procedure were sealed immediately
with endoclips. All patients were treated by fasting and with na-
sogastric suction and administration of antibiotics. No emergen-
cy surgery was required. The median hospitalized period for the
perforation cases and non-perforation cases was 7 and 5 days,
respectively (P=0.04).

Postoperative bleeding occurred in five lesions (8%). All hemor-
rhagic episodes were successfully treated by endoscopic clipping
or coagulation, with no patient requiring a blood transfusion.
Among the three lesion groups, the complication rates of perfora-

ESD for whole stomach

Expanded Outside Standard Expanded
(n=29) of criteria (n=775) (n=704)
(n=17)
22 39* 11 28°
(13-30) (25-46) (8-15) (22-37)
9(31) 10(26) 0 272 (39)
12 (41) 10(59) & £
72* 90* 33 51
(57-93) (78-133) (19-45) 33-80)
27(93)* 16(94) 774(99.8) 700 (99)"
26 (90) 12(71) 774 (98)" 665 (94)
7 (24)* 3(18) 17(2) 52(7)*
2(7) 2(12) 65 (8) 93 (13)
P value® Table3 Comparison of treat-
ment results of endoscopic sub-
No mucosal dissection in a remnant
n=33 stomach or gastric tube between
60 (35-93) HE lesions with or without involve-
31(94) A r-nentofanastomotic site or stump
30(91) n.s. lin:
3(9) 0.057
1(3) n.s
1(3) n.s

tion and bleeding were high in the expanded criteria and outside
the criteria groups compared with the standard indication group
but these differences were not significant.
The complication rate of perforation was as high as 28% for
lesions with involvement of the anastomotic site or stump line,
which was higher than that of lesions without involvement (P=
0.057) (© Table 3).
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Fig.3 Kaplan-Meier estimation of survival for patients who underwent
endoscopic submucosal dissection in a remnant stomach or a gastric tube.
The 3-year overall survival was 85 %. There were eight deaths from other
causes during the observation period.
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Recurrence and overall survival of ESD for EGC

in a remnant stomach or a gastric tube

According to the pathology results, the ESD treatment was con-
sidered non-curative in 25 lesions (21 in the outside the criteria
group, one with lymphovascular infiltration, and three lesions
with positive surgical margins). Among these non-curative cases,
six patients with a remnant stomach underwent additional sur-
gery. The other patients refused surgery because of old age or co-
existing diseases and were followed in an outpatient setting. Lo-
cal recurrence occurred in two of these patients, at 14 and 15
months, respectively, during a median follow-up of 27 months
after ESD. Both patients were considered to have undergone
non-curative resections, but refused additional surgery. A second
ESD was performed in one patient, and the other patient was
treated by coagulation with a hot biopsy forceps and additional
photodynamic therapy. The cumulative overall 3-year survival
rate was 85% (© Fig. 3). No patient died from gastric cancer. Eight
patients died from other malignancies, pulmonary infarction,
and peritonitis. A metachronous EGC was found in two patients
during the observation period, and these were treated by another
ESD procedure.

Discussion

v

Compared with surgery, endoscopic treatment including EMR is a
minor invasive treatment and has been performed for the treat-
ment of EGC in a remnant stomach or gastric tube. The reported
en bloc resection rate of EMR performed for EGC in a remnant
stomach or gastric tubeis 14.3%-40.9%[8,10,11]. ESD has the po-
tential to achieve a higher en bloc resection rate than EMR, and
several investigators have reported the application of ESD for EGC
in a remnant stomach [9-12] or gastric tube [8,13]. Among the
case series of 13 to 40 patients, the en bloc resection rate of ESD
in a remnant stomach has been reported as 95%-100% [9-12].
Among the case series of 810 patients of ESD in a gastric tube,
the en bloc resection rate was reported as 88 %-90% [8, 13]. The
current study therefore represents the largest experience in this
patient population, and showed a high en bloc resection rate of
95%.

The en bloc resection rate of ESD for a remnant stomach or gas-
tric tube was slightly lower than that of ESD in a whole stomach
in our study. The en bloc resection rate was rather low for lesions
involving the anastomotic site or stump line, or for lesions within
the expanded or outside of criteria group, which included more
lesions with ulcer findings. Previous studies of ESD in a whole
stomach reported a marked decline in en bloc resection rates,
from 92.9% to 19.2% in EGC with ulcer findings compared with
EGC without ulcer findings [16]. In the current study, 31% of the
lesions had concomitant ulceration, and 47% of the lesions in-
volved the surgical suture line. The influence of fibrosis and de-
formity due to the previous surgery would be one reason to ex-
plain the decrease in the en bloc resection rate.

Although the operative time did not significantly differ among
the same indication group (standard or expanded criteria), it
was longer for ESD in a remnant stomach or gastric tube than in
a whole stomach. The difference of lesion characteristics is that
nearly half of the lesions included in the current study were those
involving the anastomotic site or stump line. We believe that the
anatomical deformity and limited working space due to the anas-
tomosis or stump line are possible reasons for the time-consum-
ing procedure.
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A high rate of perforation (18 %) was identified in this study. Pre-
vious reports of perforation during ESD in a whole stomach have
reported rates of 0% to 12% [17]. The presence of ulceration is re-
ported to put the patient at a higher risk of perforation [18]. In
the current study, except for one perforation case, all lesions had
either ulceration or involved the anastomotic site or stump line.
Once perforation occurs in a remnant stomach or a gastric tube,
not only is pneumoperitoneum likely to occur but also pneumo-
mediastinum, which may cause peritonitis or mediastinitis.
Therefore, measures to avoid perforation should be taken, and ra-
pid treatment is essential for minimizing complications. In the
current study, all patients who experienced perforation were suc-
cessfully treated by immediate closure with endoclips and subse-
quent nasogastric suction. Although no cases of delayed perfora-
tion occurred, we should always be aware of this possibility at
low blood flow areas or fibrotic areas that have been subjected
to too much electrocauterization [13].

In alarge consecutive series, a 3-year overall survival rate of 98.4 %
and a 3-year disease-specific survival rate of 100% have been re-
ported for patients who underwent ESD for an EGC in a whole
stomach [19]. Although the numbers of patients in the current
study are limited, results showed a 3-year overall survival rate of
85%, and no deaths from gastric cancer were observed during the
follow-up period.

In conclusion, this study represents the largest experience of ESD
for EGC in a remnant stomach or gastric tube, with a high en bloc
resection rate. However, this method is still a technically de-
manding treatment due to the high complication rate of perfora-
tion.
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