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Abstract

BACKGROUND

Underwater endoscopic mucosal resection (UEMR) of colorectal lesions is
emerging as an alternative method to conventional endoscopic mucosal resection
(EMR); however, it is still controversial whether there is a difference in the
effectiveness between UEMR and EMR.

AIM
To evaluate the effectiveness and safety of UEMR in the treatment of colorectal

polyps.

METHODS

Clinical studies comparing the effectiveness or safety of UEMR in the treatment of
colorectal polyps were searched in medical databases, including PubMed,
Embase, Cochrane Library, CNKI, and Wanfang Data, monographs, theses, and
papers presented at conferences. Statistical analyses were performed using
Revman 5.3 software.

RESULTS

Seven non-randomized controlled trials and one randomized controlled trial met
the inclusion criteria. In total, 1382 patients (1511 polyps) were included in the
study, including 722 who received UEMR and 789 who received EMR. In the
UEMR and EMR groups, the en bloc resection rates were 85.87% and 73.89%,
respectively, with a relative risk (RR) value of 1.14 (95% confidence interval [CI]:
1.01-1.30; P < 0.05). In the sub-group analysis, the en bloc resection rate showed no
statistically significant difference between the EMR and UEMR groups for polyps
less than 20 mm in diameter. However, a statistically significant difference was
found between the EMR and UEMR groups for polyps equal to or greater than 20
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Ni DQ et al. Meta-analysis of UEMR in colorectal polyps

mm in diameter. The post-endoscopic resection recurrence rates at 3-6 mo of the
UEMR and EMR groups were 3.26% and 15.17%, respectively, with an RR value
of 0.27 (95%ClI: 0.09-0.83; P < 0.05). The post-endoscopic resection recurrence rates
of UEMR and EMR at 12 mo were 6.25% and 14.40%, respectively, with an RR
value of 0.43 (95%CI: 0.20-0.92; P < 0.05). Additionally, the incidence of adverse
events was 8.17% and 6.21%, respectively, with an RR value of 1.07 (95%CI: 0.50-
2.30; P> 0.05).

CONCLUSION
UEMR is an effective technique for colorectal polyps and appears to have some
advantages over EMR, particularly with regard to some treatment outcomes.

Key Words: Underwater endoscopic mucosal resection; Conventional endoscopic mucosal
resection; Colorectal polyps; Meta-analysis; Endoscopic mucosal resection

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this work, we aimed to evaluate the effectiveness and safety of underwater
endoscopic mucosal resection in the treatment of colorectal polyps. This is the first
meta-analysis comparing the effectiveness and safety of underwater vs conventional
endoscopic mucosal resection for colorectal polyps.

Citation: Ni DQ, Lu YP, Liu XQ, Gao LY, Huang X. Underwater vs conventional endoscopic
mucosal resection in treatment of colorectal polyps: A meta-analysis. World J Clin Cases 2020;
8(20): 4826-4837

URL: https://www.wjgnet.com/2307-8960/full/v8/i20/4826.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i20.4826

INTRODUCTION

Colorectal cancer (CRC) is a common tumour type worldwide, ranking fifth in
incidence among malignant tumours and with an increasing mortality ratel'l.
Colorectal polyps, a family history of cancer, and smoking are risk factors for the
development of CRC, and approximately 75% of CRC tumours develop through the
"adenoma-carcinoma" pathway!. If not resected in time, the tumours are highly prone
to becoming cancerous. Thus, early detection and treatment are important for
preventing CRC. Previously, surgery was regarded as the preferred method to treat
colorectal polyps, but it has disadvantages such as significant trauma and a long
duration of recovery. Presently, endoscopic techniques are often used instead of
surgery®l. Endoscopic high-frequency electrocoagulation knife resection, endoscopic
mucosal resection (EMR), and endoscopic submucosal dissection!”! are common
endoscopic treatments that are widely used in clinical practice. EMR applies to
colorectal polyps less than 20 mm in diameter!’. The en bloc resection rate and
recurrence rate after EMR were 70% and 17%, respectively!*l. In 2012, Binmoeller et al”
first proposed underwater endoscopic mucosal resection (UEMR), in which water was
injected into the intestine instead of gas, thereby avoiding submucosal injection.
Recent studies have compared the efficacy and safety of conventional EMR and UEMR
in the treatment of colorectal polyps. Cadoni et al'”! concluded that UEMR showed
better efficacy through controlled studies, and Rodriguez Séanchez et all'! found no
significant difference between EMR and UEMR in terms of effectiveness and safety. In
the present study, we collected all clinical trials related to the treatment of colorectal
polyps by UEMR to objectively and impartially evaluate the efficacy and safety of
UEMR in treating colorectal polyps.
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MATERIALS AND METHODS

Inclusion and exclusion criteria
The inclusion criteria were as follows: (1) Study design: Case-controlled trials or
randomized controlled trial (RCTs); (2) Subjects: Male or female patients of any age; (3)
Interventions: Patients in the trial group had undergone UEMR to resect colorectal
polyps, while those in the control group had undergone EMR; and (4) Outcome
indexes: Patients with one or more of the following indexes: En bloc resection rate,
incidence of adverse events, and post-endoscopic resection recurrence rate at 3-6 mo
and at 12 mo. The en bloc resection rate was defined as resection in one piece without
fragmentation, along with or extrinsic to the diathermic markings placed around the
perimeter of the lesion before resection without a remnant lesion!?.

The exclusion criteria were as follows: (1) Animal experiments; (2) Duplicate
articles; (3) Articles with incomplete data; and (4) Articles with ambiguous outcome
indexes.

Search strategy

An in-depth literature search was performed using the English keywords “endoscopic
mucosal resection, EMR, and UEMR”, as well as using the Chinese keywords
“underwater endoscopic mucosal resection”. The computerized databases PubMed,
Embase, Cochrane Library, CNKI, and Wanfang Data, monographs, theses, and papers
presented at conferences were searched to identify all eligible studies published before
September 2019. We also searched the related references in the retrieved studies to
avoid missing trials. Articles were independently assessed by two investigators
according to the inclusion and exclusion criteria. The articles were initially screened
according to the title and abstract to exclude irrelevant studies. Subsequently, the full
content of each article was read to identify potentially eligible articles for inclusion in
the review. Controversial papers were discussed by all authors, and a consensus was
reached.

Quality assessment

Methodological index for non-randomized studies"”! was used to assess the quality of
the seven included non-randomized controlled trials. The assessment criteria included
the following: A clearly stated aim, inclusion of consecutive patients, prospective
collection of data, endpoints appropriate to the aim of the study, unbiased assessment
of the study endpoint, follow-up period appropriate to the aim of the study, loss to
follow-up rate less than 5%, prospective calculation of the study size, an adequate
control group, contemporary groups, baseline equivalence of groups, and adequate
statistical analyses. The items were scored as 0 (not reported), 1 (reported but
inadequate), or 2 (reported and adequate). According to the score, the quality
assessment was divided into three grades: 0-8 indicated low quality, 9-16 indicated
middle quality, and 17-24 indicated high quality.

Criteria recommended in the Cochrane system review manual (5.1.0 version)!'! were
used to assess the quality of the remaining RCT articles. The assessment criteria
included the following: (1) Whether the randomized method was correct; (2) Whether
allocation concealment was adopted; (3) Whether a blinded method was applied; (4)
Whether the data were complete; (5) Whether the results were selectively reported;
and (6) Whether other factors were affecting the truism. Based on these criteria, the
quality was categorized into levels A, B, and C. Level A referred to a low bias,
indicating that the article completely accorded with the above criteria and had a
minimum possibility of bias. Level B referred to an intermediate bias, indicating that
the article partially accorded with one or more of the above criteria and had an
intermediate possibility of bias. Level C referred to a serious bias, indicating that the
article did not comply with one or more of the above criteria and had a high possibility
of bias.

The evaluation of the quality of the studies was made by two independent
reviewers. If there was any difference in score, it was resolved by consensus.

Sensitivity analysis

After the ineligible studies were excluded, a meta-analysis was performed to evaluate
the sensitivity and specificity, where good stability implied insignificant changes and
poor stability implied significant changes in the results.
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Data analysis

The meta-analysis was performed using Revman5.3 software. The data with I* > 50%
were considered heterogeneous and were analysed using the random-effects model;
those with I* < 50% were considered homogeneous and were analysed using the fixed-
effects model. Additionally, the relative risk (RR) and 95% confidence interval (CI)
were calculated in the meta-analyses of the en bloc resection rate, incidence of adverse
events, post-endoscopic resection recurrence rate at 3-6 mo, and post-endoscopic
resection recurrence rate at 12 mo.

Bias analysis

Funnel plots were constructed using the RR values of the en bloc resection rate,
incidence of adverse events, post-endoscopic resection recurrence rate at 3-6 mo, and
post-endoscopic resection recurrence rate at 12 mo enrolled in the meta-analysis as the
abscissa and the SE [log(RR)] as the longitudinal coordinate. Their symmetry was
observed to evaluate the impact of publication bias.

RESULTS

Search results and characteristics of enrolled studies

Sixty-three articles were initially collected. After reading the titles and abstracts, 54
articles were excluded due to ineligibility, and one article was excluded due to
duplicate experimentation. Finally, seven non-randomized controlled trials and one
RCT were included in the analysis!"**"'>*l. The specific retrieval process is shown in
Figure 1, and the characteristics of the enrolled articles are listed in Table 1. There were
a total of 1382 patients with 1511 polyps, including 22 patients who received UEMR
and 789 who received EMR.

Quality assessment

The enrolled RCT study adopted a random method with complete data. Blindness,
allocation concealment, selective reporting bias, and factors affecting the truism were
not reported. According to the Cochrane system review manual (5.1.0 version), the
RCT was assessed as level B study.

Seven non-randomized controlled trials had a clearly stated aim, an adequate
control group, prospective collection of data, and a follow-up period appropriate to
the aim of the study. The endpoints appropriately reflected the aim of the study. The
above five items were scored at 2 points each. No blinding was used, and no sample
size was estimated. Therefore, those two items for all the studies were scored at 0
points. Loss of the follow-up rate was more than 5%, and this item was scored at 0
points. Some studies could not be assessed in terms of the continuity of the included
patients or in terms of whether the two groups were contemporary, whether they had
baseline equivalence, or whether adequate statistical analyses were reported; thus,
these items were all scored at 1 point. According to the non-randomized controlled
trial methodological index for non-randomized studies evaluation, the average score
of the seven non-randomized trials was 15.4.

Therefore, the comprehensive quality assessment of the eight clinical trials included
showed that they were of “moderate quality”.

Efficacy indexes and outcome analysis

En bloc resection rate: The en bloc resection rate was reported in all the eight articles.
In the UEMR and EMR groups, the en bloc resection rates were 85.87% and 73.89%,
respectively. The meta-analysis revealed heterogeneity between the two groups in
terms of the en bloc resection rate. Therefore, a combination analysis was performed
using the random-effects model. The RR value was 1.14 (95%CI: 1.01-1.30; P = 0.04;
Figure 2).

Considering the size of the polyps, we performed a sub-group analysis of the
studies conducted by Chien et all'’], Rodriguez Sanchez et all'l, and Cadoni et all'l. The
meta-analysis revealed that the en bloc resection rates were 92.25% and 90.37% in the
UEMR and EMR groups, respectively, for polyps with a diameter less than 20 mm. The
RR was 1.02 (95%CI: 0.96-1.07; P = 0.55), with no statistical significance. However, the
en bloc resection rates were 67.02% and 44.78% in the UEMR and EMR groups,
respectively, for polyps with a diameter equal to or greater than 20 mm. The RR was
1.31 (95%ClI: 1.03-1.68; P = 0.03), which was statistically significant (Figure 3).
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Table 1 Basic characteristics of the enrolled studies

No. Age Mean size En Procedure Adverse Recurrence Recurrence Score/Quality  Paper

Ref. Case (mm) bloc  time (min) events ratein3-6mo ratein12mo assessment  type

Underwater endoscopic mucosal resection/conventional endoscopic mucosal resection

Rodriguez ~ 50/112 6625+ 20.78/30.38 31/55  26.14/9.82  1/6 (1/19)/(14/78)  (0/6)/(2/33) 17 Case-

Sanchez 10.53 control

et all!l trial

Cadoni 195/186 64.7/65.2 Not 171/157 No reported 16/23 Not reported (0/18)/(3/22) 15 Case-

et all""l reported control
trial

Schenck 73/62 62.8/62.3 25.4/21.9 72/54 Not reported 3/0 Not reported (4/55)/(13/46) 15 Case-

et all"! control
trial

Yamashina  104/100 70/68 14/13.5 96/76 2.75/2.92 3/2 Not reported Not reported B RCT

et all']

Kim et al'l  36/44 68.3/69.2 18.5/16.9 32/14 Not reported 0/2 (2/20)/(13/33)  Not reported 13 Case-
control
trial

Caietal™  53/67  Not Not 43/40  Notreported 0/0 (1/56)/(2/67)  Not reported 17 Case-

reported reported control
trial

Chien 179/171 63.4/65.4 15.8/18.0 154/141 10.2/9.7 36/15 Not reported Not reported 16 Case-

et all'’] control
trial

Huan 32/47  6654/6147 142/164  21/46  7.34/17.82  0/1 Not reported (2/17)/(0/24) 15 Case-

et all” control
trial

RCT: Randomized controlled trial.

63 of records identified through database searching

4>‘ 1 of records after duplicates removed

62 of records screened ‘

Excluded: Review (7 = 6), case report (7 = 13), colorectal
cancer (7 = 4), no conrtol group (7 = 8), unrelated to
colorectal (22), low quality (7 = 1)

8 of studies included in qualitative synthesis

Figure 1 Retrieval flowchart of the articles.

Incidence of adverse events: All the eight articles reported the incidence of adverse
events, which was 8.17% and 6.21% in the UEMR and control groups, respectively. The
meta-analysis showed heterogeneity between the study groups. Hence, the random-
effects model was used for the combination analysis, which showed an RR value of
1.07 (95%ClI: 0.50-2.30; P = 0.86; Figure 4).
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UEMR EMR Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H. Random, 95%CI M-H, Random, 95%ClI
Cai 2018 43 53 40 67 11.0% 1.36 [1.07, 1.72] -
Chien 2019 154 179 141 171 16.2% 1.04 [0.95, 1.14] r
Huang 2018 21 32 46 47 10.4% 0.67 [0.52, 0.86] -
Kim 2014 32 36 14 44 5.6% 2.79[1.79, 4.37] -
Sanchez 2019 31 50 55 112 9.3% 1.26 [0.95, 1.68] il
Schenck 2017 72 73 54 62 15.9% 1.13[1.03, 1.25] ™
Sergio 2018 171 195 157 186 16.5% 1.04 [0.96, 1.13] r
Yamashina 2019 96 104 76 100 15.1% 1.21[1.07, 1.37] -
Total (95%Cl) 722 789 100.0% 1.14 [1.01, 1.30] *
Total events 620 583 )

Heterogeneity: Tau? = 0.02; Chi? = 42.49, df = 7 (P < 0.00001); 7% = 84%

Test for overall effect: 7 = 2.05 (P = 0.04) 0.01 0.1 ! 10 100

Favours [experimental] Favours [control]

Figure 2 Meta-analysis of the en bloc resections rate between underwater endoscopic mucosal resection group and endoscopic
mucosal resection group. UEMR: Underwater endoscopic mucosal resection; EMR: Endoscopic mucosal resection.

UEMR EMR Risk ratio Risk ratio
Study or subgroup  Events Total Events Total Weight M-H. Fixed, 95%Cl M-H, Fixed. 95%Cl
1.1.1 < 20mm
Chien 2019 72 74 71 74  24.8% 1.01[0.95, 1.08]
Sanchez 2019 24 29 32 40 9.4% 1.03[0.82, 1.30]
Sergio 2018 142 155 141 156  49.2% 1.01[0.95, 1.09]
Subtotal (95%Cl) 258 270 83.4% 1.02 [0.96, 1.07]
Total events 238 244
Heterogeneity: Chi? = 0.03, df =2 (P = 0.98); /2= 0%
Test for overall effect: 7 = 0.60 (P = 0.55)
1.1.2 = 20mm
Chien 2019 29 42 22 42 7.7% 1.32[0.93, 1.87] i
Sanchez 2019 5 12 22 62 25% 1.17 [0.56, 2.48] -
Sergio 2018 29 40 16 30 6.4% 1.36 [0.92, 2.00] Pl
Subtotal (95%Cl) 94 134 16.6% 1.31[1.03, 1.68] ‘
Total events 63 60
Heterogeneity: Chi? = 0.12, df =2 (P = 0.94); » = 0%
Test for overall effect: 7 = 2.16 (P = 0.03)
Total (95%Cl) 352 404 100.0% 1.07 [1.00, 1.13] )
Total events 301 304
Heterogeneity: Chiz = 7.57, df = 5 (P = 0.18); 72 = 34% ‘0_01 0?1 ; 1‘0 100‘

Test for overall effect: 7 =2.00 (P = 0.05)

Test for subgroup differences: Chi = 3.95, df = 1 (# = 0.05), /2 = 74.7% Favours [experimental] - Favours [control]

Figure 3 Sub-group analysis of the en bloc resections rate between underwater endoscopic mucosal resection group and endoscopic
mucosal resection group. UEMR: Underwater endoscopic mucosal resection; EMR: Endoscopic mucosal resection.

Post-endoscopic resection recurrence rate at 3-6 mo: Among the eight articles, the
post-endoscopic resection recurrence rate at 3-6 mo was reported in three articles,
which was 3.26% and 15.17% in the UEMR and control groups, respectively. The meta-
analysis revealed no heterogeneity between the study groups. Hence, the fixed-effects
model was used for the combination analysis. The RR value was 0.27 (95%CI: 0.09-0.83,
P =0.02; Figure 5).

Post-endoscopic resection recurrence rate at 12 mo: Among the eight articles, the
post-endoscopic resection recurrence rate at 12 mo was reported in four articles —
6.25% and 14.40% in the UEMR and control groups, respectively. The meta-analysis
revealed no heterogeneity between the study groups. Therefore, a combination
analysis was performed using the fixed-effects model. The RR value was 0.43 (95%CI:
0.20-0.92; P = 0.03; Figure 6).

Sensitivity analysis

The meta-analysis after excluding the articles one by one showed no significant
changes in the sensitivity and specificity, indicating good stability of the enrolled
studies.
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UMER EMR Risk ratio
Study or subgrou Events Total Events Total Weight M-H, Random, 95%CI
Cai 2018 0 53 0 67 Not estimable
Chien 2019 36 179 15 171 31.1% 2.29[1.30, 4.03]
Huang 2018 0 32 1 47 5.0% 0.48 [0.02, 11.54]
Kim 2014 0 36 2 44 5.5% 0.24 [0.01, 4.91]
Sanchez 2019 1 50 6 112 9.9% 0.37 [0.05, 3.02]
Schenck 2017 3 73 0 62 5.7% 5.96 [0.31, 113.19]
Sergio 2018 16 195 23 186 30.3% 0.66 [0.36, 1.22]
Yamashina 2019 3 104 2 100 12.5% 1.44 [0.25, 8.45]
Total (95%Cl) 722 789 100.0% 1.07 [0.50, 2.30]

Total events 59 49
Heterogeneity: Tau? = 0.41; Chi2 = 12.49, df = 6 (P = 0.05); /> = 52%
Test for overall effect: 7= 0.18 (P = 0.86)

Risk ratio

M-H. Rand

——

om, 95%ClI

S S —

?

0.01 0.1

Favours [experimental]

1 10
Favours [control]

100

Figure 4 Meta-analysis of the incidence of adverse events between underwater endoscopic mucosal resection group and endoscopic
mucosal resection group. UEMR: Underwater endoscopic mucosal resection; EMR: Endoscopic mucosal resection.

UMER EMR Risk ratio
Study or subgrou Events Total Events Total Weight M-H. Fixed, 95%Cl
Cai 2018 0 53 0 67 Not estimable
Kim2014 2 20 13 33 64.1% 0.25[0.06, 1.01]
Sanchez 2019 1 19 14 78 35.9% 0.29 [0.04, 2.09]
Total (95%Cl) 92 178 100.0% 0.27 [0.09, 0.83]

Total events 3 27
Heterogeneity: Chi? = 0.01, df =1 (P =0.91);72=0%
Test for overall effect: 7 = 2.27 (P=0.02)

Risk ratio
M-H. Fixed, 95%Cl

_._

—l—

0.01 0.1
Favours [experimental]

1 10
Favours [control]

100

Figure 5 Meta-analysis of the postoperative recurrence rate at 3-6 mo between underwater endoscopic mucosal resection group and
endoscopic mucosal resection group. UEMR: Underwater endoscopic mucosal resection; EMR: Endoscopic mucosal resection.

UMER EMR Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%ClI
Huang 2018 2 17 0 24 23% 6.94[0.35 136.08]
Sanchez 2019 0 6 2 33  46%  0.97[0.05,18.11]
Schenck 2017 4 55 13 46 76.1%  0.26[0.09,0.74] —l—
Sergio 2018 0 18 3 22 17.0%  0.17[0.01,3.14] < =
Total (95%Cl) 96 125 100.0%  0.43[0.20, 0.92] N
Total events 6 18 .

Heterogeneity: Chi? = 4.94, df = 3 (P =0.18);72= 39%
Test for overall effect: Z=2.16 (P = 0.03)

10
Favours [control]

0.01 0.1 1 100

Favours [experimental]

Figure 6 Meta-analysis of the postoperative recurrence rate at 12 mo between underwater endoscopic mucosal resection group and
endoscopic mucosal resection group. UEMR: Underwater endoscopic mucosal resection; EMR: Endoscopic mucosal resection.
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Publication bias analysis

The funnel plots of the incidence of adverse events, post-endoscopic resection
recurrence rate at 3-6 mo, and post-endoscopic resection recurrence rate at 12 mo were
symmetrical, suggesting no publication bias. The funnel plot of the en bloc resection
rate was asymmetrical, suggesting possible publication bias (Figures 7 and 8).

DISCUSSION

EMR has been an efficient treatment for colorectal polyps for several decades-
Conventional EMR is applicable for polyps less than 20 mm in diameter!” and
improves the resection rate through injecting fluid to the mucosa and elevating the
polyps. However, local lesion residues and polyp recurrence might still occur, as well
as adverse events such as bleeding and perforation™. The rates of delayed bleeding
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Figure 7 Funnel plot for en bloc resections rate.
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Figure 8 Funnel plot for incidence of adverse events.

Jaishideng®

and perforation post-endoscopic resection are 1.15%-1.7% and 0.58%-0.8%,
respectively™ 1. Conventional EMR, due to the infusion of gas into the intestinal
lumen, could flatten the polyps and cause thinning of the intestinal wall, leading to
iatrogenic damage such as perforation. Additionally, liquid injection under the mucosa
increases the tissue tension and flattens the originally flat polyps relative to the
surrounding tissue. Submucosal injection might also have a risk of extraintestinal
injection, which could lead to complications such as abdominal infection”l. Moreover,
EMR requires experienced skill to carry out steep mucosal elevation quickly without
dispersing the solution. Therefore, identifying a more effective method to resect
colorectal polyps and reduce its recurrence is crucial.

In 2012, Binmoeller et al, inspired by EUS, proposed UEMR that avoided
submucosal injection of the intestine. Polyps could be identified through the
colonoscope by rinsing the surface of the polyps and their surroundings. After
exhausting the gas in the intestinal lumen, water was injected into the intestinal lumen
so that the polyps were floating and then excised. Since then, some clinical studies
have reported cases of successful treatment of colorectal polyps using UEMRP -
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Based on the domestic and international literature, we believed that polyps suitable for
EMR are also suitable for UEMR. For flat polyps with a diameter of 20 mm or more,
segmentation can be performed™*. Some studies have suggested that UEMR is
indicated for duodenal polyps and recurrent and residual lesions of colorectal polyps.
The en bloc resection rate and endoscopic complete resection rate are higher for UEMR
than for conventional EMR™. The major risk of EMR is bleeding!™l, while only one
case of perforation with UEMR has been reported™. In recent years, this technology
has been extended to underwater endoscopic submucosal dissection®*! and
underwater peroral endoscopic myotomy!. A multi-centre prospective study by
Rodriguez Sanchez et al""! found that the en bloc resection rates in the UEMR and EMR
groups were 62% and 49% (P < 0.05), respectively, and a multi-centre randomized
controlled trial by Yamashina et al"*! found that the en bloc resection rates of UEMR and
EMR were 89% and 75% (P < 0.05), respectively. The efficacy of UEMR and EMR
remains controversial and might be related to the size, shape, and pedicle of the
polyps. Therefore, we conducted this meta-analysis to compare the efficacy and safety
of UEMR and EMR in the treatment of colorectal polyps.

Presently, few clinical studies are available on the treatment of colorectal polyps by
UEMR, and to the best of our knowledge, there are no on-going RCTs. Eight clinical
studies were included in our study, and one was a RCT. The meta-analysis revealed
that compared with the EMR group, the en bloc resection rate was improved and the
procedure time was shortened in the UEMR group, while the incidence of adverse
events was not significantly different. Additionally, sub-group analysis showed that
the en bloc resection rate of UEMR was higher than that of EMR for polyps with a
diameter less than 20 mm, though there was no significant difference. However, for
polyps with a diameter equal to or greater than 20 mm, the en bloc resection rate of
UEMR was significantly higher than that of EMR. According to our results, we believe
that UEMR is preferred for polyps, especially for those equal to or larger than 20 mm.
This could be because the water has a floating effect on the mucous membrane with
polyps, and the polyps are then elevated from the muscularis propria, thereby
avoiding submucosal injection!!l. Polyps soaked in water could amplify the mucosal
structure due to optical effects. The meta-analysis showed that the post-endoscopic
resection recurrence rate decreased at 3-6 mo and at 12 mo. This is because UEMR
increased the en bloc resection rate. The en bloc resection is an effective technique to
evaluate the margins of the resected lesion. Furthermore, en bloc resection has been
shown to decrease the risk of post-endoscopic resection recurrence related to
incomplete removal®l. Therefore, based on this study, there appears to be some
advantages with UEMR compared to EMR, particularly with regard to some treatment
outcomes.

This study has some limitations that should be mentioned: (1) Only a limited
number of studies were included, and only one study was a RCT. Some studies were
of questionable quality, and study heterogeneity was noted. In non-randomized
controlled trials, endoscopic physicians chose different treatments according to
different conditions, and there was obvious selection bias. Therefore, the effectiveness
and safety of UEMR need to be further confirmed by additional RCTs; (2) Sub-group
analyses of different types of colorectal polyps and those based on histology were not
performed. Therefore, the effectiveness and safety of UEMR and EMR for different
sizes and types of colorectal polyps could not be compared; and (3) All measurements
in this study were subject to the clinical experience of the endoscopists.

CONCLUSION

In summary, UEMR appears to be an effective technique for colorectal polyps. In
addition, the adverse event and post-endoscopic resection recurrence rates are
acceptable. Based on these results, this technique can be regarded as a therapeutic
option for the resection of colorectal polyps.

ARTICLE HIGHLIGHTS

Research background

It remains a matter of debate whether there is a difference in the effectiveness and
safety between underwater endoscopic mucosal resection (UEMR) and endoscopic
mucosal resection (EMR).

WJCC | https://www.wjgnet.com 4834 October 26,2020 | Volume8 | Issue20 |



Jaishideng®

Ni DQ et al. Meta-analysis of UEMR in colorectal polyps

Research motivation
By comparing the effectiveness and safety between UEMR and EMR, we wanted to
search a more effective treatment for colorectal polys.

Research objectives
Through this meta-analysis, we evaluated the effectiveness and safety of UEMR in the
treatment of colorectal polyps.

Research methods
The clinical studies that compared the effectiveness or safety of UMER in the treatment
of colorectal polyps were searched in databases.

Research results

Compared with the EMR group, the en bloc resection rate was improved and the
procedure time was shortened in the UEMR group, while the incidence of adverse
events was not significantly different. What's more, for polyps with a diameter equal
to or greater than 20 mm, the en bloc resection rate of UEMR was higher than that of
EMR.

Research conclusions
UEMR is an effective technique for colorectal polyps and appears to have some
advantages over EMR, particularly with regard to some treatment outcomes.

Research perspectives

We will carry out more studies on the safety and efficacy of UEMR in treatment of
colorectal polys to confirm the findings of the present study. And through these
studies, we hope that the technique of UMER could be widely used in clinical practice.
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