Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 25 Number 12 March 28, 2019
GUIDELINES
1432 International consensus statement on robotic hepatectomy surgery in 2018

Liu R, Wakabayashi G, Kim HJ, Choi GH, Yiengpruksawan A, Fong Y, He J, Boggi U, Troisi RI, Efanov M, Azoulay D,
Panaro F, Pessaux P, Wang XY, Zhu JY, Zhang SG, Sun CD, Wu Z, Tao KS, Yang KH, Fan J, Chen XP

1445

REVIEW

Growing burden of alcoholic liver disease in China: A review
Wang WJ, Xiao P, Xu HQ, Niu JQ, Gao YH

1457

MINIREVIEWS

Esophageal diverticulum: New perspectives in the era of minimally invasive endoscopic treatment
Sato H, Takeuchi M, Hashimoto S, Mizuno KI, Furukawa K, Sato A, Yokoyama J, Terai S

1465

1478

1492

1502

1513

ORIGINAL ARTICLE
Basic Study

Anti-tumor necrosis factor a therapy associates to type 17 helper T lymphocytes immunological shift and

significant microbial changes in dextran sodium sulphate colitis
Petito V, Graziani C, Lopetuso LR, Fossati M, Battaglia A, Arena V, Scannone D, Quaranta G, Quagliariello A,

Del Chierico F, Putignani L, Masucci L, Sanguinetti M, Sgambato A, Gasbarrini A, Scaldaferri F

Gut microbiota profile in healthy Indonesians
Rahayu ES, Utami T, Mariyatun M, Hasan PN, Kamil RZ, Setyawan RH, Pamungkaningtyas FH, Harahap IA,

Wiryohanjoyo DV, Pramesi PC, Cahyanto MN, Sujaya IN, Juffrie M

Ursodeoxycholic acid ameliorates hepatic lipid metabolism in LO2 cells by regulating the AKT/mTOR/

SREBP-1 signaling pathway
Hu J, Hong W, Yao KN, Zhu XH, Chen ZY, Ye L

Retrospective Study

Risk factors for local recurrence and appropriate surveillance interval after endoscopic resection
Komeda Y, Watanabe T, Sakurai T, Kono M, Okamoto K, Nagai T, Takenaka M, Hagiwara S, Matsui S, Nishida N, Tsuji N,

Kashida H, Kudo M

Observational Study

Accuracy of multi-echo Dixon sequence in quantification of hepatic steatosis in Chinese children and

adolescents
Zhao YZ, Gan YG, Zhou JL, Liu JQ, Cao WG, Cheng SM, Bai DM, Wang MZ, Gao FQ, Zhou SM

Raishidengs WJG | https://www.wjgnet.com I March 28,2019 | Volume25 | Issuel2 |


https://www.wjgnet.com

World Journal of Gastroenterology
Contents
Volume 25 Number 12 March 28, 2019
CASE REPORT
1524  Long-term survival of a patient with advanced pancreatic cancer under adjunct treatment with Viscum album
extracts: A case report
Werthmann PG, Kempenich R, Lang-Avérous G, Kienle GS
Raishidengs WJG | https://www.wjgnet.com II

March 28,2019 | Volume25 | Issuel2 |



Contents

World Journal of Gastroenterology
Volume 25 Number 12 March 28, 2019

ABOUT COVER

Editorial board member of World Journal of Gastroenterology, Jose Manuel
Martin-Villa, PhD, Professor, Department of Microbiology I (Immunology),
Facultad de Medicina, Universidad Complutense de Madrid, Madrid 28040,
Spain

AIMS AND SCOPE

World Journal of Gastroenterology (World | Gastroenterol, WJG, print ISSN 1007-
9327, online ISSN 2219-2840, DOI: 10.3748) is a peer-reviewed open access
journal. The WJG Editorial Board consists of 642 experts in gastroenterology
and hepatology from 59 countries.

The primary task of WJG is to rapidly publish high-quality original
articles, reviews, and commentaries in the fields of gastroenterology,
hepatology, gastrointestinal endoscopy, gastrointestinal surgery,
hepatobiliary surgery, gastrointestinal oncology, gastrointestinal radiation
oncology, etc. The WJG is dedicated to become an influential and
prestigious journal in gastroenterology and hepatology, to promote the
development of above disciplines, and to improve the diagnostic and
therapeutic skill and expertise of clinicians.

INDEXING/ABSTRACTING

The WJG is now indexed in Cutrent Contents®/Clinical Medicine, Science Citation
Index Expanded (also known as SciSearch®), Journal Citation Reports®, Index
Medicus, MEDLINE, PubMed, PubMed Central, Scopus and Ditectory of Open
Access Journals. The 2018 edition of Journal Citation Report® cites the 2017 impact
factor for WJG as 3.300 (5-year impact factor: 3.387), ranking V]G as 35* among 80
journals in gastroenterology and hepatology (quartile in category Q2).

RESPONSIBLE EDITORS
FOR THIS ISSUE

Responsible Electronic Editor: Han Song

Proofing Editorial Office Director: Ze-Mao Gong

NAME OF JOURNAL
World Journal of Gastroenterology

ISSN
ISSN 1007-9327 (print) ISSN 2219-2840 (online)

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF
Subrata Ghosh, Andrzej S Tarnawski

EDITORIAL BOARD MEMBERS

http:/ /www.wjgnet.com/1007-9327 /editorialboard.htm

EDITORIAL OFFICE
Ze-Mao Gong, Director

PUBLICATION DATE
March 28, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wignet.com/bpg/Gerlnfo /287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wjgnet.com/bpg/gerinfo /240

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

Reishidenge WJG | https://www.wjgnet.com

1T March 28,2019 | Volume25 | Issuel2 |


mailto:bpgoffice@wjgnet.com

w\J

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v25.112.1502

World Journal of
Gastroenterology

World | Gastroenterol 2019 March 28; 25(12): 1502-1512

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

ORIGINAL ARTICLE

Retrospective Study

Risk factors for local recurrence and appropriate surveillance
interval after endoscopic resection

Yoriaki Komeda, Tomohiro Watanabe, Toshiharu Sakurai, Masashi Kono, Kazuki Okamoto, Tomoyuki Nagai,
Mamoru Takenaka, Satoru Hagiwara, Shigenaga Matsui, Naoshi Nishida, Naoko Tsuji, Hiroshi Kashida,

Masatoshi Kudo

ORCID number: Yoriaki Komeda
(0000-0002-0068-8461); Tomohiro
Watanabe (0000-0001-7781-6305);
Toshiharu Sakurai
(0000-0002-7798-6862); Masashi
Kono (0000-0002-3026-1311); Kazuki
Okamoto (0000-0002-4074-2741),
Tomoyuki Nagai
(0000-0001-5563-3233); Mamoru
Takenaka (0000-0001-7308-4311);
Satoru Hagiwara
(0000-0002-3412-4701); Shigenaga
Matsui (0000-0002-0014-7243);
Naoshi Nishida
(0000-0001-6581-7896); Naoko Tsuji
(0000-0003-2699-2071); Hiroshi
Kashida (0000-0002-7186-600X);
Masatoshi Kudo
(0000-0002-4102-3474).

Author contributions: Komeda Y
was involved in the study
conception and design, drafted the
article, and analyzed and
interpreted the data; Watanabe T,
Kashida H, and Kudo M
performed critical revision of the
article for important intellectual
content; Sakurai T, Kono M,
Okamoto K, Nagai T, Takenaka M,
Hagiwara S, Matsui S, Nishida N,
and Tsuji N performed endoscopic
procedure and collected the data;
Hagiwara S performed statistical
analysis; all authors approved the
final manuscript.

Institutional review board
statement: Ethical permission for
this study was granted by the
review board of Kindai University
Faculty of Medicine (approval
number: 30-157).

Jaishidengs  WJG | https://www.wjgnet.com

Yoriaki Komeda, Tomohiro Watanabe, Toshiharu Sakurai, Masashi Kono, Kazuki Okamoto,
Tomoyuki Nagai, Mamoru Takenaka, Satoru Hagiwara, Shigenaga Matsui, Naoshi Nishida, Naoko
Tsuji, Hiroshi Kashida, Masatoshi Kudo, Department of Gastroenterology and Hepatology,
Kindai University Faculty of Medicine, Osaka 589-8511, Japan

Corresponding author: Yoriaki Komeda, MD, PhD, Assistant Professor, Department of
Gastroenterology and Hepatology, Kindai University Faculty of Medicine, 377-2 Ohno-
Higashi, Osaka-Sayama, Osaka 589-8511, Japan. y-komme@mvb.biglobe.ne.jp
Telephone: +81-723660221-3525

Fax: +81-723672880

Abstract

BACKGROUND

Risk factors for local recurrence after polypectomy, endoscopic mucosal resection
(EMR), and endoscopic submucosal dissection (ESD) have not been identified.
Additionally, the appropriate interval for endoscopic surveillance of colorectal
tumors at high-risk of local recurrence has not been established.

AIM
To clarify the clinicopathological characteristics of recurrent lesions after
endoscopic colorectal tumor resection and determine the appropriate interval.

METHODS

Three hundred and sixty patients (1412 colorectal tumors) who underwent
polypectomy, EMR, or ESD and received endoscopic surveillance subsequently
for more than one year to detect local recurrence were enrolled in this study. The
clinicopathological factors associated with local recurrence were determined via
univariate and multivariate analyses.

RESULTS

Local recurrence was observed in 31 of 360 (8.6%) patients [31 of 1412 (2.2%)
lesions] after colorectal tumor resection. Piecemeal resection, tumor size of more
than 2 cm, and the presence of villous components were associated with
colorectal tumor recurrence after endoscopic resection. Of these three factors, the
piecemeal resection procedure was identified as an independent risk factor for
recurrence. Colorectal tumors resected into more than five pieces were associated
with a high risk of recurrence since the average period from resection to
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recurrence in these cases was approximately 3 mo. The period to recurrence in
cases resected into more than 5 pieces was much shorter than that in those
resected into less than 4 pieces (3.8 £ 1.9 mo vs 7.9 £ 5.0 mo, P < 0.05).

CONCLUSION

Local recurrence of endoscopically treated colorectal tumors depends upon the
outcome of first endoscopic procedure. Piecemeal resection was the only
significant risk factor associated with local recurrence after endoscopic resection.

Key words: Local recurrence; Colorectal tumor; Endoscopic surveillance; Piecemeal
resection; Risk factors

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Local recurrence of endoscopically treated colorectal tumors depends on the
outcome of the first endoscopic procedure. Local recurrence was observed in 31 of 360
(8.6%) patients [31 of 1412 (2.2%) lesions] after colorectal tumor resection. Piecemeal
resection was the only significant risk factor associated with local recurrence. Average
time between the initial resection and recurrence in all cases was 6 mo. Time to
recurrence in cases resected into > 5 pieces was much shorter than that in those resected
into < 4 pieces. The interval between endoscopic resection and surveillance colonoscopy
should be determined based on the number of pieces.

Citation: Komeda Y, Watanabe T, Sakurai T, Kono M, Okamoto K, Nagai T, Takenaka M,
Hagiwara S, Matsui S, Nishida N, Tsuji N, Kashida H, Kudo M. Risk factors for local
recurrence and appropriate surveillance interval after endoscopic resection. World J
Gastroenterol 2019; 25(12): 1502-1512

URL: https://www.wjgnet.com/1007-9327/full/v25/i112/1502.htm

DOI: https://dx.doi.org/10.3748/wjg.v25.112.1502

INTRODUCTION

Colorectal cancer (CRC) is one of the leading causes of cancer-related deaths in both
Western and Asian countries!’). It is now generally accepted that most, if not all,
CRCs arise from adenomas!’l. Based on this notion called the “adenoma-carcinoma
sequence”, colorectal adenomas are considered the precursor lesions of CRCs. Thus,
their endoscopic removal is strongly recommended for the prevention of CRCsPl.
Several reports provide evidence that adenoma removal reduces the incidence of CRC
and thereby improves patient survivall*‘l. Currently, three types of endoscopic tech-
niques are performed for the resection of colorectal tumors; these are polypectomy,
endoscopic mucosal resection (EMR), and endoscopic submucosal dissection
(ESD)/""?. The introduction of ESD, which allows en bloc resection of flat or depressed
colorectal tumors of more than 20 mm, has enabled endoscopists to remove adenomas
as well as to remove early CRCs!""). Thus, a wide variety of colorectal tumors,
including adenomas and early CRCs, can be endoscopically resected using a selection
of polypectomy, EMR, and ESD depending on the size and macroscopy of the tumors.

As the indication for endoscopic colorectal tumor resection has expanded in terms
of tumor size and depth of tumor invasion, it has become apparent that local
recurrence occurs in a significant proportion of patients treated via polypectomy,
EMR, or ESDI". According to a previous meta-analysis, a high incidence of local
recurrence of up to 50% after EMR has been reported!”l. Although tumor size, intra-
procedural bleeding, piecemeal resection, and high-grade dysplasia have been shown
to be associated with local recurrence of colorectal adenoma after EMRI'Y, the related
risk factors after polypectomy, EMR, and ESD have not been identified. Additionally,
the appropriate interval of endoscopic surveillance for colorectal tumors with a high
risk of local recurrence has not been established, although the American Cancer
Society recommends an interval of 3 to 6 mo for follow-up endoscopic examinations
after piecemeal resection for large or sessile polyps!’l. In this retrospective study, we
attempted to clarify the clinicopathological characteristics of recurrent lesions after
endoscopic colorectal tumor resection and propose the appropriate follow-up interval
of colonoscopic surveillance.
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MATERIALS AND METHODS

Patients

A total of 1020 patients underwent polypectomy, EMR, or ESD for 4236 lesions at
Kindai University Hospital from January 2010 to December 2015. Among these
patients, 360 patients (1412 lesions) received endoscopic surveillance for local
recurrence for more than one year. Various factors associated with local recurrence
after endoscopic resection was retrospectively analyzed in these patients. The factors
used for the analysis included age, sex, past history of CRC, diabetes, macroscopic
tumor type, tumor size and location, resection methods, number of adenomas, and
histology. Although most previous reports!*'" successfully identified lesional factors
associated with the local recurrence of colonic tumors after endoscopic treatments,
such as tumor sizes, endoscopic findings, and tumor locations, few reports have tried
to identify patient factors, such as age, sex, history of colonic tumors, and diabetes. In
this study, we performed univariate and multivariate analysis to identify patient
factors associated with local recurrence. To this end, the largest tumor in size was
selected in each patient for the analysis when more than 2 polyps are detected.
Moreover, the most advanced type of histology was selected in each patient when
more than 2 polyps were removed. Pathological diagnosis of the colorectal tumors
was performed by experienced pathologists as described previouslyl. Cases
diagnosed as intra-mucosal carcinoma by Japanese pathologists were categorized into
high-grade dysplasia as described previously!l. Invasive cancer was defined as inva-
sion beyond the muscularis propria. Polypectomy, EMR, and ESD were performed for
157, 1130, and 125 colorectal tumors, respectively. Patients with inflammatory bowel
disease or polyposis were excluded from the study. Ethical permission for this study
was granted by the review board of Kindai University Faculty of Medicine (approval
number: 30-157).

Endoscopic procedures

Polypectomy and EMR were performed as previously described by Komeda et al*"!
and ESD was performed as previously described by Okamoto et al“l. In our institute,
the basic strategy for endoscopic resection is en bloc resection; piecemeal resection is
avoided as much as possible. We performed ESD for colorectal tumors of the flat or
depressed type when EMR may result in piecemeal resection. The patients’
endoscopic and medical records were retrospectively analyzed. The procedures
followed were in accordance with the guidelines of the World Medical Association’s
Declaration of Helsinki.

Statistical analysis

Imputed data were statistically assessed using SPSS version 12.0 for Windows (SPSS
Inc, Chicago, IL, United States). Odds ratios and 95% confidence intervals (95%CI)
were evaluated for each category of variable indicators, including age, sex, past
history of CRC, diabetes, macroscopic tumor type, tumor size, tumor location,
resection method, number of adenomas, and histology. The statistical significance of
the differences between the two groups was determined via Student’s f-test. A
probability value of 0.05 or less was considered significant.

RESULTS

Incidence of local recurrence and location of recurrent lesions

Local recurrence was observed in 31/360 (8.6%) patients who received endoscopic
surveillance for more than one year after colorectal tumor resection. The median
observation period was 795 d. Of 31 patients included in the study, 24 and 7 were
males and females, respectively. The locations of the recurrent lesions were
distributed throughout the colorectum: 6, 9, 4, 2, 5, and 5 in the cecum, ascending
colon, transverse colon, descending colon, sigmoid, and rectum, respectively.

Pathological characteristics of primary and recurrent colorectal tumors

The characteristics of primary and recurrent lesions are shown in Figure 1. The sizes
of the lesions were 29.1 + 21.6 mm and 8.1 + 6.9 mm (mean % standard error),
respectively. Primary colorectal tumors comprised 17 low-grade adenomas, 13 high-
grade adenomas, and one submucosal invasion cancer (T1). Pathological examinations
of the initial recurrent lesions showed that 24, 5, and 2 cases were diagnosed as low-
grade adenoma, high-grade adenoma, and submucosal invasion cancer (T1),
respectively. Intra-mucosal cancer was regarded as high-grade adenoma in
accordance with previous reports!"”l. Interestingly, 17 cases (70.8%) and 7 cases (29.2%)
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of recurrent low-grade adenoma arose from primary low-grade and high-grade
adenomas, respectively. Five cases (100%) of recurrent high-grade adenomas
originated from primary high-grade adenomas. Two cases of recurrent submucosal
invasion cancer originated from one submucosal invasion cancer and one high-grade
adenoma (Figures 2 and 3). These pathological findings strongly suggested that
primary low-grade adenomas and submucosal invasion cancer manifest their
recurrent lesions as primary pathological features. In contrast, primary high-grade
adenomas may develop into a wide pathological variety of colorectal tumors, ranging
from low-grade adenomas to submucosal invasion cancers.

Patient characteristics and recurrence of colorectal tumors

Having obtained the pathological relationship between primary and recurrent
colorectal tumors, we attempted to identify the clinicopathological risk factors
associated with recurrence using univariate analysis. As shown in Table 1, no
significant correlation was observed between recurrence and age, sex, history of
colorectal tumors, or diabetes mellitus.

Endoscopic procedures, macroscopic appearance of colorectal tumors, and tumor
recurrence

Next, we examined whether the macroscopic appearance of tumors or the endoscopic
procedures were associated with the recurrence of colorectal tumors. Analysis of the
correlation between the endoscopic procedures and recurrence showed that all the
patients who experienced recurrence (31 patients) were those in which a previous
treatment resulted in piecemeal resection (25 patients, 80.6%, Table 1) or those who
had a positive margin (6 patients, 19.4%). The 25 patients included 15 and 10 patients
who underwent EMR and ESD, respectively. As shown in Table 2, the recurrence rate
of colorectal tumors that were treated via piecemeal resection was much higher
(25/63, 39.7%) than that of those treated via en bloc resection (6/297, 2.0%). Of the 31
recurrent lesions, 30 lesions were successfully treated using endoscopy without
complications and one lesion was surgically treated due to cancerous submucosal
invasion. Regarding the recurrent colorectal tumors, owing to the much higher rate of
piecemeal resection than of en bloc resection, piecemeal resection was identified as a
risk factor for recurrence.

Subsequently, we focused on the relationship between the macroscopic appearance
of colorectal tumors and recurrence. As shown in Table 2, the recurrence rate of
colorectal tumors of more than 2 cm was much higher (20/121, 16.5%) than that of
tumors of less than 2 cm (6/297, 4.6%).

In contrast, no significant correlation was identified between recurrence and the
macroscopic appearance of colorectal tumors in terms of growth type: Laterally
spreading tumor granular type (LST-G), LST-non granular type (LST-NG) IIa, Ilc, Ip,
and Is. Consistent with the high rate of previous piecemeal resection and the recurrent
colorectal tumor size of more than 2 cm, univariate analysis identified piecemeal
resection and tumor size of more than 2 cm as risk factors for recurrence.

Pathological features of the colorectal tumors and recurrence

We attempted to determine the relationship between the pathological features and
recurrence of colorectal tumors. As shown in Table 1, neither the number of adenomas
nor the pathological diagnosis of the tumors (low-grade adenoma, high-grade
adenoma, and submucosal invasion cancer) was associated with tumor recurrence.
Interestingly, the recurrence rate of colorectal tumors with villous components was
much higher (6/27, 22.2%) than that of those without villous components (25/333,
7.5%). Univariate analysis identified the presence of villous components as a risk
factor for tumor recurrence.

Piecemeal resection and intervals of recurrence of the colorectal tumors

Having identified piecemeal resection, tumor size of more than 2 cm, and the
presence of villous components as possible risk factors for the recurrence of
endoscopically-treated colorectal tumors, we performed multivariate analysis. As
shown in Table 2, the piecemeal resection technique was the only independent risk
factor for colorectal tumor recurrence.

Table 3 shows the different types of techniques (polypectomy, en bloc EMR,
piecemeal EMR, en bloc ESD, and piecemeal ESD), and provides evidence that
endoscopic procedures are associated with local recurrence. Piecemeal resection
(piecemeal EMR, piecemeal ESD) had a clear and significant relationship with local
recurrence compared to en block resection. We also tried to confirm these results with
another approach. As shown in Figure 4, we performed a sub-analysis to identify the
types of techniques (polypectomy, en bloc EMR, piecemeal EMR, en bloc ESD, and
piecemeal ESD) associated with local recurrence. This analysis also showed clearly
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Characteristics of original and recurrent lesions

Original Recurrent
Low grade adenoma 17 24
7
High grade adenoma 13 5
1
T1 or deeper 1 R 2
Average size 29.1 £21.6 mm 8.1 £ 6.9 mm

Figure 1 Pathological characteristics of primary and recurrent colorectal tumors. Most of the recurrent lesions
were low grade adenoma.

that piecemeal resection (piecemeal EMR, piecemeal ESD) was highly related to local
recurrence compared to en block resection.

Finding that piecemeal resection was the strongest risk factor for colorectal tumor
recurrence prompted us to examine the recurrence periods from the initial endoscopic
procedure. The average period between the initial resection and recurrence for all
cases was 6.1 £ 4.5 mo (range, 2 to 15 mo). Table 4 summarizes the relationship
between the number of resected pieces and the time to recurrence. The period from
the initial endoscopic procedure to the recurrence of colorectal tumors resected into 2,
3, and 4 pieces were 9.0 £ 3.8, 10.1 £ 6.3, and 5 mo, respectively. In contrast, the period
to recurrence in the 13 cases resected into 5 or more pieces was 3.8 £ 1.9 mo. Thus, the
period from the initial endoscopic procedure to the local recurrence for tumors
resected into more than 5 pieces was very short. Therefore, such cases might require
endoscopic surveillance soon after the initial endoscopic procedure.

DISCUSSION

In this study, we attempted to determine the risk factors associated with the
recurrence of endoscopically-treated colorectal tumors. For this purpose, we analyzed
360 patients (1412 lesions) in a retrospective manner; the local recurrence rate was
31/360 (8.6%). Among a variety of factors including clinical characteristics,
endoscopic procedure, and pathological features, univariate analysis identified
piecemeal resection, tumor size of more than 2 cm, and the presence of villous tumor
components as possible risk factors for recurrence. Further multivariate analysis
identified piecemeal resection as an independent risk factor for recurrence. In this
study, the recurrence rate of colorectal tumors treated using piecemeal resection was
39.7% and that of lesions beyond 2 cm in size was 16.5%. These data are in line with a
recent report that showed that piecemeal resection is the important risk factor for local
recurrence in colorectal tumors treated via EMR or ESDP!l. Moreover, our results are
consistent with a recent meta-analysis that showed that recurrence varies from 10% to
55% after endoscopic piecemeal mucosal resection in tumors measuring more than 2
cm [l However, we need to be cautious in the comparison of our data with those
obtained in Western countries due to the difference in endoscopic resection methods.
In our facility, the strategy for endoscopic removal of colorectal tumors is en bloc
resection via ESD; in contrast, wide-filed EMR rather than ESD is widely used in
Western countries™. In any case, it is likely that tumors of more than 2 cm and
piecemeal resection both increase the risk of local recurrence.

En bloc resection via the ESD technique is recommended for the endoscopic
resection of large colorectal tumors of more than 2 cm since accumulating evidence
provides a reduced rate of local recurrence in patients treated using ESD". However,
colonic ESD does not always result in en bloc resection in difficult situations such as
bowel peristalsis, fibrosis in the submucosa, bleeding, or inexperience skill of the
endoscopist*1. In this study, 10 and 21 cases treated with ESD and EMR,
respectively, exhibited local recurrence. Among the 21 cases, 15 tumors were resected
via the piecemeal technique and 6 tumors had a positive resection margin. The 10
cases treated via ESD were resected using piecemeal resection. Therefore, our study
strongly suggests that piecemeal resection increases the risk of local colorectal tumor
recurrence regardless of the endoscopic resection method employed.

Colon adenomas with villous components are considered high-risk tumors with the
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A 62 y.0. male LST-G 60 mm A/C

i

ESD was attepted but resulted in piecemeal resection and APC was applied at end of the procedure.
Histology
High grade dysplasia with tubulovillous component, ly0, v0, VMO, HMX

B 3 mo later
Colonoscopy revealed a recurrent lesion (23 mm)

#

Add.itional EMR MANEC, T1b, ly2, v0, VMX, HMX

-
_an NSTRA ﬂ-cﬂ‘r 5’\/ S

Additional operation MANEC, T3, ly2, vO, PMO, DMO

Figure 2 Endoscopic submucosal dissection was attempted for a lateral spreading tumor-granular
measuring 60 mm and was located in the ascending colon. A: However, the surgery was converted to a
piecemeal resection and argon plasma coagulation was performed at the end of the procedure. The tumor histology
was tubulovillous adenoma and the horizontal margin was unclear; B: After 3 mo, colonoscopy revealed a recurrent
lesion and thus additional endoscopic mucosal resection was performed. Surprisingly, the histological analysis
revealed mixed adeno-endocrine carcinoma T1b with indistinct margins. Thereafter, additional surgery was
performed. The final depth was T3 (sub-serosal). APC: Argon plasma coagulation; EMR: Endoscopic mucosal
resection; ESD: Endoscopic submucosal dissection; MANEC: Mixed adeno-endocrine carcinoma; LST-G: Laterally
spreading tumor granular type.

ability to differentiate into CRC™. In fact, in this study, the rate of local recurrence
was higher for colorectal adenomas bearing villous components. However, the pre-
sence of villous components in colon adenomas was not defined as an independent
risk factor for recurrence in the multivariate analysis. Future prospective studies are
necessary to determine whether the presence of villous components in colon
adenomas increases the risk of recurrence after endoscopic treatment.

The identification of piecemeal resection as an independent risk factor for the
recurrence of colorectal tumors led us to investigate the periods from the endoscopic
resection to recurrence. Interestingly, the period to recurrence in cases resected into
more than 5 pieces was much shorter than that in those resected into less than 4 pieces
(3.8+1.9mo vs 7.9 + 5.0 mo, P < 0.05). Thus, colorectal tumors endoscopically resected
into more than 5 pieces bear a very high risk of recurrence within 3 mo post-resection
while those resected into less than 4 pieces bear a high risk for recurrence within 8
mo. Consistent with these data, previous reports!''*l provide the evidence that the
recurrence rate is higher and the interval to recurrence tends to be shorter for
colorectal tumors resected into more than 5 pieces. Our analysis of the periods from
the initial endoscopic treatment to tumor recurrence prompts us to propose
appropriate intervals for endoscopic surveillance. Because the period to recurrence in
cases resected into 1 piece with unclear margin (incomplete margin) was 6.1 + 4.5
months in this study, surveillance endoscopy needed to be performed within 1 to 3
mo after the resection. In addition, surveillance endoscopy needed to be performed
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A 82 y.o. female is 20 mm A/C

ESD
Histology
T1b, INF b, ly0, v0, budding gradel, HMX, VMO
She refused surgical operation.

3 mo later
Colonoscopy revealed a recurrent lesion (20 mm)

Additional operation was performed.
Histology

T3 (SS), INF b, ly0, vO, PMO, DMO, RMO

No LN metastasis

Figure 3 An 82-year-old woman underwent Endoscopic submucosal dissection for a sessile polyp that
measured 20 mm in diameter and was located in the ascending colon. A: The tumor histology was T1b cancer
with an indistinct margin; however, the patient refused surgical operation because of her old age; B: After 3 mo,
colonoscopy revealed a recurrent lesion and surgery was performed. ESD: Endoscopic submucosal dissection.

within 1 to 3 mo in cases resected into more than 5 pieces, and within 4 to 6 mo in
cases resected into less than 4 pieces. Based on these, we strongly suggest that not
only the piecemeal resection procedure but also the number of the resected pieces
increase the risk of colorectal tumor recurrence (Table 4). In Table 5, we provide our
recommendation for the interval preceding repeat colonoscopy.

There are some limitations to this study. Firstly, it was retrospective and was
conducted at a single university hospital. Secondly, each endoscopist determined the
schedule of the endoscopic surveillance as no Japanese guideline was available. Some
of the patients who underwent complete endoscopic resection did not receive careful
endoscopic surveillance.

In conclusions, local recurrence of endoscopically treated colorectal tumors
depends on the outcome of the first endoscopic procedure. Piecemeal resection was
the only significant risk factor associated with local recurrence after endoscopic
resection. The interval between endoscopic resection for colorectal tumors and
surveillance colonoscopy need to be determined based on the number of pieces.
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Table 1 Univariate analysis of risk factors for local recurrence

Factors Recurrence Odds ratio 95%Cl Pvalue
Age

<60 yr 2/60 1

260 yr 29/300 3.07 0.73-12.8 0.12
Sex

Male 24/228 1

Female 7/132 0.48 0.21-1.11 0.09
History of CRC

- 31/341 1

+ 0/19 0.046 0-50.0 0.38
Diabetes

- 29/338 1

+ 2/22 1.07 0.25-4.49 0.92
Growth type

LST-G 8/58 1

LST-NG 9/47 1.395 0.53-3.61 0.49
ITa Ilc 1/45 0.693 0.34-1.38 0.30
Ip, Is 13/210 0.655 0.42-1.01 0.06
Size

<2cm 11/239 1

>2cm 20/121 3.77 1.80-7.88 <0.001
Location

Rectum 4/67 1

Colon 27/293 0.626 0.21-1,79 0.38
Resection methods

En bloc 6/297 1

Piecemeal 25/63 23.7 9.72-57.8 <0.001
No of adenoma

<3 19/227 1

23 12/133 1.09 0.53-2.26 0.79
Histology

Low grade adenoma 18/159 1

High grade adenoma 12/163 0.65 0.31-1.36 0.26
T1 carcinoma or deeper 1/38 0.46 0.17-1.27 0.13
Histology villous type

- 25/333 1

+ 6/27 2.09 1.10-3.97 0.023

CI: Confidence interval; CRC: Colorectal cancer; LST-G: Laterally spreading tumor granular type; LST-NG: Laterally spreading tumor non granular type;

Ip: Pedunculated; Is: Sessile.

Table 2 Multivariate analysis of risk factors for local recurrence

Factors Odds ratio 95%Cl P value
Size 22 cm 0.93 0.41-2.11 0.87
Histology villous type 1.03 0.51-2.07 1.03
Piecemeal resection 243 9.07-65.4 < 0.001
CI: Confidence interval.
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Table 3 Recurrence rate for the different types of techniques

Therapy Recurrence rate (recurrence/total)
Polypectomy 0% (0/29)

En bloc EMR 2.4% (5/209)

Piecemeal EMR 36.6% (15/41)

En bloc ESD 1.7% (1/60)

Piecemeal ESD 52.4% (11/21)

EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.

Table 4 Number of pieces and time to recurrence

No of pieces Time to recurrence (average months)
1 piece but unclear margin (6 cases) 6.0+14

2 pieces (5 cases) 9.0+£3.8

3 pieces (7 cases) 10.1+£6.3

4 pieces (1 case) 5

25 pieces (12 cases) 3.8+1.9

Table 5 Recommendation of interval before repeat colonoscopy

Interval before a repeat colonoscopy

1-3 mo after piecemeal resection 2 5 pieces (high risk for recurrence)
4-6 mo after piecemeal resection < 4 pieces (moderate risk for recurrence)
6 mo after en bloc resection for cancer (low risk for recurrence)

212 mo after en bloc resection for adenoma (very low risk for recurrence)

o
[ee]
T

I
(<))
T

o
S
T

~11 Polypectomy
—12 En bloc EMR

3 Piecemeal EMR
—1'4 En bloc ESD
0.0k 5 Piecemeal ESD

o
N
T

Accumulated recurrence free rate

1 1 1 L Il L
0 500 1000 1500 2000 2500 3000
Day

Figure 4 Accumulated recurrence free rate sub-analysis to identify the types of techniques. EMR: Endoscopic mucosal resection; ESD: Endoscopic
submucosal dissection.

ARTICLE HIGHLIGHTS

Research background
As the indication for endoscopic colorectal tumor resection has expanded in terms of tumor size
and depth of tumor invasion, it has become apparent that local recurrence occurs in a significant
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proportion of patients treated via polypectomy, endoscopic mucosal resection (EMR), or
endoscopic submucosal dissection (ESD). According to a previous meta-analysis, a high
incidence of local recurrence of up to 50% after EMR has been reported. Although tumor size,
intraprocedural bleeding, piecemeal resection, and high-grade dysplasia have been shown to be
associated with local recurrence of colorectal adenoma after EMR, the related risk factors after
polypectomy, EMR, and ESD have not been identified. Additionally, the appropriate interval of
endoscopic surveillance for colorectal tumors with a high risk of local recurrence has not been
established, although the American Cancer Society recommends an interval of 3 to 6 mo for
follow-up endoscopic examinations after piecemeal resection for large or sessile polyps.

Research motivation
We need to be cautious in the comparison of our data with those obtained in Western countries
due to the difference in endoscopic resection methods.

Research objectives
We attempted to clarify the clinicopathological characteristics of recurrent lesions after
endoscopic colorectal tumor resection and determine the appropriate interval.

Research methods

Three hundred and sixty patients (1412 colorectal tumors) who underwent polypectomy, EMR,
or ESD and received endoscopic surveillance subsequently for more than one year to detect local
recurrence were enrolled in this study. Although most previous reports successfully identified
lesional factors associated with the local recurrence of colonic tumors after endoscopic
treatments, such as tumor sizes, endoscopic findings, and tumor locations, few reports have tried
to identify patient factors, such as age, sex, history of colonic tumors, and diabetes. In this study,
we performed univariate and multivariate analysis to identify patient factors associated with
local recurrence.

Research results

Local recurrence was observed in 31 of 360 (8.6%) patients [31 of 1412 (2.2%) lesions] after
colorectal tumor resection. Piecemeal resection, tumor size of more than 2 cm, and the presence
of villous components were associated with colorectal tumor recurrence after endoscopic
resection. Of these three factors, the piecemeal resection procedure was identified as an
independent risk factor for recurrence. Colorectal tumors resected into more than five pieces
were associated with a high risk of recurrence since the average period from resection to
recurrence in these cases was approximately 3 mo. The period to recurrence in cases resected
into more than 5 pieces was much shorter than that in those resected into less than 4 pieces (3.8 +
1.9 mo vs 7.9 + 5.0 mo, P < 0.05).

Research conclusions

Local recurrence of endoscopically treated colorectal tumors depends upon the outcome of first
endoscopic procedure. Piecemeal resection was the only significant risk factor associated with
local recurrence after endoscopic resection. The interval between endoscopic resection for
colorectal tumors and surveillance colonoscopy need to be determined based on the number of
pieces.

Research perspectives
The interval between endoscopic resection for colorectal tumors and surveillance colonoscopy
need to be determined based on the number of pieces in prospective study.
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