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Supplementary Fig. 1. Forest plot for studies assessing the R0 resection rate.

 

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).

 

Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional 

endoscopic mucosal resection; CI indicates confidence interval;  

 

Supplementary Fig. 3. Forest plot for studies assessing the Resection time (including 3 studies).

 

Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional 

endoscopic mucosal resection; CI indicates confidence interval;  

 

Supplementary Fig. 4. Forest plot for studies assessing the Recurrence.

 

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.

 

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.

 

Underwater EMR indicates underwater endoscopic mucosal resection; Conventional EMR, conventional 

endoscopic mucosal resection; CI indicates confidence interval; M-H, Mantel–Haenszel test. 

 

Supplementary Fig. 7. Forest plot for studies assessing the Delayed bleeding.

 

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 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 

1 

(Intestinal Polyp):ti,ab,kw OR (Polyp, Intestinal):ti,ab,kw OR (Polyps, 

Intestinal):ti,ab,kw OR (colorectal polyps):ti,ab,kw OR (Colonic 

Polyps):ti,ab,kw (Word variations have been searched) 

2,838 

2 Intestinal Polyps 394 

3 #1 OR #2 2,855 

4 Endoscopic Mucosal Resection 981 

5 

(Endoscopic Mucous Membrane Resection):ti,ab,kw OR (Resection, 

Endoscopic Mucosal):ti,ab,kw OR (Mucosal Resection, 

Endoscopic):ti,ab,kw OR (Endoscopic Mucosal Resections):ti,ab,kw OR 

(Submucosal Tunneling Endoscopic Resection):ti,ab,kw (Word variations 

have been searched) 

943 

6 #4 OR #5 997 

7 Water 44,773 

8 (Hydrogen Oxide):ti,ab,kw (Word variations have been searched) 179 

9 

(underwater endoscopic mucosal resection):ti,ab,kw OR 

(UEMR):ti,ab,kw OR (underwater endoscopic mucosal 

resection):ti,ab,kw 

60 

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') 

AND [embase]/lim 
11,866 

5 

emr:ab,ti AND 'endoscopic mucosal resection':ab,ti OR 'endoscopic 

aspiration mucosectomy':ab,ti OR 'endoscopic mucosa excision':ab,ti OR 

'endoscopic mucosa resection':ab,ti OR 'endoscopic mucosal 

8,632 
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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 

7 
('underwater endoscopic mucosal resection'/exp OR 'underwater 

endoscopic mucosal resection') AND [embase]/lim 
167,480 

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

9 #7 OR #8 460 

10 
('randomized controlled trial'/exp OR 'randomized controlled trial') AND 

[embase]/lim 
1,048,300 

11 

'controlled trial, randomized':ab,ti OR 'randomised controlled study':ab,ti 

OR 'randomised controlled trial':ab,ti OR 'randomized controlled 

study':ab,ti OR 'trial, randomized controlled':ab,ti OR 'randomized 

controlled trial':ab,ti 

282,984 

12 #10 OR #11 1,143,017 

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

  

PubMed 

# Query Results from 10 Sep 2025 

1 

(("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 

2 

(((("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 

3 

(("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 

4 

(("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 

5 (((("Endoscopic Mucosal Resection"[Mesh]) OR ((((Endoscopic 12 



5 

 

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 

1 

(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 

2 

(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 

3 

(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 

4 

(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 

5 

(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)) 
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Supplementary Table 2 GRADE for quality of evidence profile 

Certainty assessment № of patients Effect 

Certainty Importance 

№ of studies Study design Risk of bias Inconsistency Indirectness Imprecision Other considerations U-EMR C-EMR 
Relative 

(95% CI) 

Absolute 

(95% CI) 

En bloc resection 

7 randomised trials seriousa seriousa not seriousa not serious none 477/698 (68.3%)  406/682 (59.5%)  RR 1.13 

(1.02 to 1.24) 

77 more per 1,000 

(from 12 more to 143 

more) 

⨁⨁◯◯ 

Lowa 

 

R0 resection rate 

5 randomised trials seriousa seriousa not seriousa not seriousa none 335/561 (59.7%)  272/567 (48.0%)  RR 1.28 

(1.02 to 1.61) 

134 more per 1,000 

(from 10 more to 293 

more) 

⨁⨁◯◯ 

Lowa 

 

Resection time 

5 randomised trials seriousa not seriousa seriousa not serious none 716 684 - MD 3.05 lower 

(5.17 lower to 0.92 

lower) 

⨁⨁◯◯ 

Lowa 

 

Adverse event 

7 randomised trials seriousa not serious not serious seriousa none 52/696 (7.5%)  72/678 (10.6%)  OR 0.73 

(0.49 to 1.10) 

26 fewer per 1,000 

(from 51 fewer to 9 

more) 

⨁⨁◯◯ 

Lowa 

 

Introprocedure bleeding 

6 randomised trials not seriousa seriousa not serious seriousa none 56/588 (9.5%)  61/576 (10.6%)  OR 0.83 

(0.45 to 1.54) 

16 fewer per 1,000 

(from 55 fewer to 48 

more) 

⨁⨁◯◯ 

Lowa 

 

Delayed bleeding 

7 randomised trials not serious not serious not serious seriousa none 11/696 (1.6%)  19/678 (2.8%)  OR 0.61 

(0.28 to 1.32) 

11 fewer per 1,000 

(from 20 fewer to 9 

more) 

⨁⨁⨁◯ 

Moderatea 

 

recurrence 

3 randomised trials seriousa not serious not serious seriousa none 22/251 (8.8%)  41/269 (15.2%)  OR 0.53 

(0.24 to 1.18) 

65 fewer per 1,000 

(from 111 fewer to 23 

more) 

⨁⨁◯◯ 

Lowa 

 

CI: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio 
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Supplementary Table 3 Sensitivity analysis using the leave-one-out analysis of R0 resection rate. 

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. 

Excluded study 

Pooled Resection 

Time LCI 95% HCI 95% Cochran Q p I2% 

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 

Rodríguez Sánchez, 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. 

Excluded study 

Pooled R0 

resection rate 

Low CI 

95% 

High CI 

95% Cochran Q p I2% 

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 

Rodríguez Sánchez, 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 
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