Supplementary Fig. 1. Forest plot for studies assessing the RO resection rate.
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Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional
endoscopic mucosal resection; CI indicates confidence interval; M-H, Mantel-Haenszel test.

Supplementary Fig. 2. Forest plot for studies assessing the Resection time (including 5 studies).
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Supplementary Fig. 3. Forest plot for studies assessing the Resection time (including 3 studies).
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Supplementary Fig. 4. Forest plot for studies assessing the Recurrence.
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Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional
endoscopic mucosal resection; CI indicates confidence interval; M-H, Mantel-Haenszel test.
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Supplementary Fig. 5. Forest plot for studies assessing the Adverse events.
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Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional
endoscopic mucosal resection; CI indicates confidence interval; M-H, Mantel-Haenszel test.
Supplementary Fig. 6. Forest plot for studies assessing the Introprocedure bleeding.
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Supplementary Fig. 7. Forest plot for studies assessing the Delayed bleeding.
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Supplementary Table 1 Search strategy

Databases & Registers Results
Cochrane Library databases 41
Embase 55
PubMed 12

Web of Science 27
Totals 134

Cochrane Central Register of Controlled Trials (CCTR):

# |Query Results from 10 Sep 2025
(Intestinal Polyp):ti,ab,kw OR (Polyp, Intestinal):ti,ab,kw OR (Polyps,

1 |Intestinal):ti,ab,kw OR (colorectal polyps):ti,ab,kw OR (Colonic 2,838
Polyps):ti,ab,kw (Word variations have been searched)

2 |Intestinal Polyps 394

3 [#1 OR#2 2,855

4 |Endoscopic Mucosal Resection 981
(Endoscopic Mucous Membrane Resection):ti,ab,kw OR (Resection,
Endoscopic Mucosal):ti,ab,kw OR (Mucosal Resection,

5 |Endoscopic):ti,ab,kw OR (Endoscopic Mucosal Resections):ti,ab,kw OR {943
(Submucosal Tunneling Endoscopic Resection):ti,ab,kw (Word variations
have been searched)
#4 OR #5 997
'Water 44,773
(Hydrogen Oxide):ti,ab,kw (Word variations have been searched) 179
(underwater endoscopic mucosal resection):ti,ab,kw OR

9 |[(UEMR):ti,ab,kw OR (underwater endoscopic mucosal 60
resection):ti,ab,kw

10 [#7 OR #8 44,930

11 [#6 AND #10 59

12 [#11 OR #9 96

13 [#3 AND #6 AND #12 41

Embase

# |Query Results from 10 Sep 2025

1 |('colorectal polyp'/exp OR 'colorectal polyp') AND [embase]/lim 34,293

2 |'colo-rectal polyp':ab,ti OR 'colorectal polyp':ab,ti 1,430

3 [#1 OR#2 34,466

4 (‘endoscopic mucosal resection'/exp OR 'endoscopic mucosal resection') 11.866
AND [embase]/lim ’
emr:ab,ti AND 'endoscopic mucosal resection':ab,ti OR 'endoscopic

5 |aspiration mucosectomy':ab,ti OR 'endoscopic mucosa excision':ab,ti OR {8,632
'endoscopic mucosa resection’:ab,ti OR 'endoscopic mucosal
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dissection':ab,ti OR 'endoscopic mucosal excision":ab,ti OR 'endoscopic
mucosal removal':ab,ti OR 'endoscopic mucosectomy':ab,ti OR
'endoscopic mucosal resection':ab,ti

6 [#4 OR #5 12,711

. ('underwater endoscopic mucosal resection'/exp OR 'underwater 167.480
endoscopic mucosal resection’) AND [embase]/lim ’

8 [underwater endoscopic resection':ab,ti OR 'uemr":ab,ti 289

9 [#7 OR #8 460

10 ('randomiz'ed controlled trial'/exp OR 'randomized controlled trial') AND 1,048,300
[embase]/lim
'controlled trial, randomized':ab,ti OR 'randomised controlled study':ab,ti

1 OR 'randomised controlled trial:ab,ti OR 'randomized controlled hg2 984
study':ab,ti OR 'trial, randomized controlled":ab,ti OR 'randomized ’
controlled trial":ab,ti

12 [#10 OR #11 1,143,017

13 [#3 AND #6 AND #9 AND #12 55

PubMed

# |Query Results from 10 Sep 2025

(("Endoscopic Mucosal Resection"[Mesh]) OR ((((Endoscopic Mucosal
Resections[Title/Abstract]) OR (Mucosal Resection,
Endoscopic[Title/Abstract])) OR (Resection, Endoscopic

Mucosal[ Title/Abstract])) OR (Endoscopic Mucous Membrane
Resection[Title/Abstract])))

4,973

(((("Endoscopic Mucosal Resection"[Mesh]) OR ((((Endoscopic
Mucosal Resections| Title/Abstract]) OR (Mucosal Resection,
Endoscopic[Title/Abstract])) OR (Resection, Endoscopic

Mucosal[ Title/Abstract])) OR (Endoscopic Mucous Membrane
Resection[Title/Abstract]))) AND (("Water"[Mesh]) OR (Hydrogen
Oxide[Title/Abstract]))) OR (((underwater endoscopic mucosal
resection| Title/Abstract]) OR (underwater endoscopic
resection|Title/Abstract])) OR (UEMR|Title/Abstract])))

296

(("Intestinal Polyps"[Mesh]) OR ("Colorectal
Neoplasms/pathology"[MAJR]) OR ((((((Intestinal
Polyp[Title/Abstract]) OR (Polyp, Intestinal[ Title/Abstract])) OR
(Polyps, Intestinal| Title/Abstract])) OR (colorectal
polyp[Title/Abstract])) OR (colo-rectal polyp[Title/Abstract])) OR
(colorectal polyp[Title/Abstract])))

65,695

(("Randomized Controlled Trial" [Publication Type]) OR
(((((((controlled trial, randomized|[ Title/Abstract]) OR (randomised
controlled study[Title/Abstract])) OR (randomised controlled

trial[ Title/Abstract])) OR (randomized controlled study[Title/Abstract]))
OR (trial, randomized controlled[Title/Abstract])) OR (randomized
controlled trial[ Title/Abstract])) OR (RCT[Title/Abstract])))

742,774

(((("Endoscopic Mucosal Resection"[Mesh]) OR ((((Endoscopic
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Mucosal Resections[Title/Abstract]) OR (Mucosal Resection,
Endoscopic[Title/Abstract])) OR (Resection, Endoscopic

Mucosal[ Title/Abstract])) OR (Endoscopic Mucous Membrane
Resection[Title/Abstract]))) AND (((("Endoscopic Mucosal
Resection"[Mesh]) OR ((((Endoscopic Mucosal
Resections|Title/Abstract]) OR (Mucosal Resection,
Endoscopic[Title/Abstract])) OR (Resection, Endoscopic
Mucosal[Title/Abstract])) OR (Endoscopic Mucous Membrane
Resection[Title/Abstract]))) AND (("Water"[Mesh]) OR (Hydrogen
Oxide[Title/Abstract]))) OR (((underwater endoscopic mucosal
resection[ Title/Abstract]) OR (underwater endoscopic

resection| Title/Abstract])) OR (UEMR[Title/Abstract])))) AND
(("Intestinal Polyps"[Mesh]) OR ("Colorectal
Neoplasms/pathology"[MAJR]) OR ((((((Intestinal
Polyp[Title/Abstract]) OR (Polyp, Intestinal[ Title/Abstract])) OR
(Polyps, Intestinal[ Title/Abstract])) OR (colorectal
polyp[Title/Abstract])) OR (colo-rectal polyp[Title/Abstract])) OR
(colorectal polyp[Title/Abstract])))) AND (("Randomized Controlled
Trial" [Publication Type]) OR (((((((controlled trial,

randomized| Title/Abstract]) OR (randomised controlled
study[Title/Abstract])) OR (randomised controlled trial[ Title/Abstract]))
OR (randomized controlled study[Title/Abstract])) OR (trial, randomized
controlled[Title/Abstract])) OR (randomized controlled

trial[ Title/Abstract])) OR (RCT[Title/Abstract])))

Web of Science Core Collection:

Query

Results from 10 Sep 2025

(TS=(Endoscopic Mucosal Resection) OR AB=(Endoscopic Mucosal
Resections) OR AB=(Mucosal Resection, Endoscopic) OR
AB=(Resection, Endoscopic Mucosal) OR AB=(Endoscopic Mucous
Membrane Resection))

14,906

(TS=(Endoscopic Mucosal Resection) OR AB=(Endoscopic Mucosal
Resections) OR AB=(Mucosal Resection, Endoscopic) OR
AB=(Resection, Endoscopic Mucosal) OR AB=(Endoscopic Mucous
Membrane Resection)) AND (TS=(Water) OR AB=(Hydrogen Oxide)
OR AB=(underwater endoscopic mucosal resection) OR
AB=(underwater endoscopic resection) OR AB=(UEMR))

344

(TS=(Intestinal Polyps) OR AB=(Intestinal Polyp) OR AB=(Polyp,
Intestinal) OR AB=(Polyps, Intestinal) OR AB=(colorectal polyp) OR
AB=(colo-rectal polyp) OR AB=(colorectal polyp))

26,725

(TS=(Randomized Controlled Trial) OR AB=(controlled trial,
randomized) OR AB=(randomised controlled study) OR
AB=(randomised controlled trial) OR AB=(randomized controlled study)
OR AB=(trial, randomized controlled) OR AB=(randomized controlled
trial) OR AB=(RCT))

1,022,732

(TS=(Endoscopic Mucosal Resection) OR AB=(Endoscopic Mucosal
Resections) OR AB=(Mucosal Resection, Endoscopic) OR
AB=(Resection, Endoscopic Mucosal) OR AB=(Endoscopic Mucous
Membrane Resection)) AND (TS=(Endoscopic Mucosal Resection) OR

27
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AB=(Endoscopic Mucosal Resections) OR AB=(Mucosal Resection,
Endoscopic) OR AB=(Resection, Endoscopic Mucosal) OR
AB=(Endoscopic Mucous Membrane Resection)) AND (TS=(Water) OR
AB=(Hydrogen Oxide) OR AB=(underwater endoscopic mucosal
resection) OR AB=(underwater endoscopic resection) OR AB=(UEMR))
AND (TS=(Intestinal Polyps) OR AB=(Intestinal Polyp) OR AB=(Polyp,
Intestinal) OR AB=(Polyps, Intestinal) OR AB=(colorectal polyp) OR
AB=(colo-rectal polyp) OR AB=(colorectal polyp)) AND
(TS=(Randomized Controlled Trial) OR AB=(controlled trial,
randomized) OR AB=(randomised controlled study) OR
AB=(randomised controlled trial) OR AB=(randomized controlled study)
OR AB=(trial, randomized controlled) OR AB=(randomized controlled
trial) OR AB=(RCT))




Supplementary Table 2 GRADE for quality of evidence profile

En bloc resection

7 randomised trials serious? serious? not serious? not serious none 4771698 (68.3%) 406/682 (59.5%) RR1.13 77 more per 1,000 GBGBO O
(1.02t0 1.24) (from 12 more to 143
more) Low
RO resection rate
5 randomised trials serious? serious? not serious? not serious? none 335/561 (59.7%) 272/567 (48.0%) RR1.28 134 more per 1,000 @@O O
(1.02t0 1.61) (from 10 more to 293
more) Lows

Resection time

5 randomised trials serious? not serious? serious? not serious none 716 684 - MD 3.05 lower
(5.17 lower to 0.92 GBGBOO
lower) Lowa

Adverse event

7 randomised trials serious? not serious not serious serious? none 521696 (7.5%) 721678 (10.6%) OR0.73 26 fewer per 1,000 @@ O O
(0.49t0 1.10) (from 51 fewer to 9
more) Lows

Introprocedure bleeding

6 randomised trials not serious? serious? not serious serious? none 56/588 (9.5%) 61/576 (10.6%) OR0.83 16 fewer per 1,000 @@ O O
(0.45t0 1.54) (from 55 fewer to 48
more) Lows
Delayed bleeding
7 randomised trials not serious not serious not serious serious? none 11/696 (1.6%) 19/678 (2.8%) OR 0.61 11 fewer per 1,000 @ @ @ O
(0.28 t0 1.32) (from 20 fewer to 9
more) Moderate
recurrence
3 randomised trials serious? not serious not serious serious? none 22/251 (8.8%) 41/269 (15.2%) OR0.53 65 fewer per 1,000 @@ O O
(0.24 t0 1.18) (from 111 fewer to 23
more) Lows

ClI: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio



Supplementary Table 3 Sensitivity analysis using the leave-one-out analysis of R0 resection rate.

Pooled RO Low CI High CI

Excluded study resection rate 95% 95% Cochran Q p *%
Deng, 2024 [22] 1.29 0.95 1.73 17.09 0.10 82
Le, 2025 [23] 1.33 1.16 1.53 2.61 <0.0001 0
Nagl, 2021 [25] 1.21 1.00 1.47 11.47 0.05 74
Rodriguez Sanchez, 2023

[26] 1.32 0.99 1.76 23.11 0.06 87
Yamashina, 2019 [13] 1.25 0.97 1.63 14.08 0.09 79

Low CI indicates low confidence interval; High CI indicates high confidence interval.

Supplementary Table 4 Sensitivity analysis using the leave-one-out analysis of resection time.

Pooled Resection

Excluded study Time LCI95% HCI95%  Cochran Q p 1°%
Nagl, 2021 [25] -2.25 -4.43 -0.07 58.04 <0.001 95
Le, 2025 [23] -3.40 -5.90 -0.91 67.39 <0.001 96
Yamashina, 2019 [13] -4.00 -6.21 -1.79 8.90 0.03 66
Rodriguez Sanchez, 2023

[26] -2.55 -4.71 -0.40 62.72 <0.001 95
Yen, 2020 [21] -3.66 -7.03 -0.29 21.70 <0.001 86

LCI indicates low confidence interval; HCI indicates high confidence interval.
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TITLE

Title 1 | Identify the report as a systematic review. Page 1

ABSTRACT

Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Page 1

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Page 2,

Page 3

Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 1,

Page 5

METHODS

Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Page 4,
Page6

Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify Page 3-4

sources the date when each source was last searched or consulted.

Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Pages 18-22
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supplementary
files

Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each Page 3,

record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. Page 4

Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Page 4,

process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in Page 13

the process.

Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Page 5-6,

study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. Page 8-10
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any | Page 4
assumptions made about any missing or unclear information.

Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed Page 4-5

assessment each study and whether they worked independently, and if applicable, details of automation tools used in the process.

Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Page 6-10
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13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Page 6-10

13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Page 6
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model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Page 6,
Page 8,
Page 9
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Page 6
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Page 6
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Page 5
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included | Page 7
in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Page 4
Study 17 | Cite each included study and present its characteristics. Page 7
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Page 7
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its Page 8-11
individual studies precision (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Page 8-11
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. | Page 8-11
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. Page 8-9
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Page 6,
Page 8,
Page 9
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Page 7,
Page8
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Page 5
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Page 11,
Page 12
23b | Discuss any limitations of the evidence included in the review. Page 13,
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Page 14
23c | Discuss any limitations of the review processes used. Page 13,
Page 14
23d | Discuss implications of the results for practice, policy, and future research. Page 14
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Page 4
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Page 4
24c | Describe and explain any amendments to information provided at registration or in the protocol. Page 4
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Page 1 of the
title page
Competing 26 | Declare any competing interests of review authors. Page 1 of the
interests title page
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