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Abstract
BACKGROUND 
Endoscopic resection (ER) with bipolar snare, in which the electric current only 
passes through the tissue between the device’s two electrodes, is a prominent 
method used to prevent perforation due to electricity potentially. ER using bipolar 
snare with or without submucosal injection enabled safe resection of colorectal 
lesions measuring 10–15 mm in an ex vivo porcine model. ER with bipolar snare is 
expected to have good treatment outcomes in 10–15 mm colorectal lesions, with 
high safety even without submucosal injection. However, no clinical reports have 
compared treatment outcomes with and without submucosal injection.

AIM 
To compare the treatment outcomes of bipolar polypectomy with hot snare 
polypectomy (HSP) to those with endoscopic mucosal resection (EMR).

METHODS 
In this single-centre retrospective study, we enrolled 10–15 mm nonpedunculated 
colorectal lesions (565 Lesions in 463 patients) diagnosed as type 2A based on the 
Japan Narrow-band Imaging Expert Team classification, resected by either HSP or 
EMR between January 2018 and June 2021 at the National Cancer Center Hospital 
East. Lesions were divided into HSP and EMR groups, and propensity score 

https://www.f6publishing.com
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matching was performed. In the matched cohort, en bloc and R0 resection rates and adverse events 
were compared between the two groups.

RESULTS 
Of the 565 lesions in 463 patients, 117 lesions each in the HSP and EMR groups were selected after 
propensity score matching. In the original cohort, there was a significant difference in antith-
rombotic drug use (P < 0.05), lesion size (P < 0.01), location (P < 0.01), and macroscopic type (P < 
0.05) between the HSP and EMR groups. In the matched cohort, the en bloc resection rates were 
comparable between both groups [93.2% (109/117) vs 92.3% (108/117), P = 0.81], and there was no 
significant difference in the R0 resection rate [77.8% (91/117) vs 80.3% (94/117), P = 0.64]. The 
incidence of delayed bleeding was similar in both groups [1.7% (2/117)]. Perforation occurred in 
the EMR group [0.9% (1/117)] but not in the HSP group.

CONCLUSION 
Using bipolar snare, ER of nonpedunculated 10–15 mm colorectal lesions may be performed safely 
and effectively, even without submucosal injection.

Key Words: Adenoma; Cohort studies; Colonoscopy; Colorectal cancer; Endoscopic mucosal resection; 
Treatment outcome

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study is the first to compare treatment outcomes between hot snare polypectomy (HSP) and 
endoscopic mucosal resection (EMR) using a bipolar snare for nonpedunculated colorectal lesions 
measuring 10–15 mm. First, there was no significant difference in en bloc and R0 resection rates between 
the HSP and EMR groups. Second, the incidence of adverse events was similar in both groups, but 
perforation occurred only in the EMR group. These results suggest that comparable treatment efficiency 
and safety may be obtained even without submucosal injection when resecting nonpedunculated colorectal 
lesions measuring 10–15 mm using a bipolar snare.

Citation: Minakata N, Murano T, Wakabayashi M, Sasabe M, Watanabe T, Mitsui T, Yamashita H, Inaba A, 
Sunakawa H, Nakajo K, Kadota T, Shinmura K, Ikematsu H, Yano T. Hot snare polypectomy vs endoscopic 
mucosal resection using bipolar snare for intermediate size colorectal lesions: Propensity score matching. World J 
Gastroenterol 2023; 29(23): 3668-3677
URL: https://www.wjgnet.com/1007-9327/full/v29/i23/3668.htm
DOI: https://dx.doi.org/10.3748/wjg.v29.i23.3668

INTRODUCTION
Colorectal cancer (CRC) is the leading cause of morbidity and mortality worldwide[1]. Detection and 
resection of colorectal lesions via colonoscopy reduce CRC-related mortality[2,3]. However, complic-
ations associated with endoscopic resection (ER), such as post-procedural bleeding and perforation, are 
concerning[4,5]. Perforation, although infrequent, is the most serious complication that may result in 
hospitalization, stoma formation, and mortality[6]. Various devices and techniques related to ER have 
been developed to reduce the risk of complications.

ER using a bipolar snare, wherein the electric current only passes through the tissue between the two 
electrodes of the device, may potentially prevent perforation due to electricity. Apart from reducing 
electric damage to tissues, using a bipolar snare does not require a counter electrode, carries a lower risk 
of burns, and can be used even when a metal, such as a pacemaker, is present inside the patient’s body
[7]. In an ex vivo porcine model, using a bipolar snare for intramucosal lesions measuring 10–15 mm did 
not cause thermal damage to the muscularis propria. However, perforation occurred with a monopolar 
snare. Furthermore, thermal damage to the muscularis propria was not observed in bipolar 
polypectomy, regardless of whether a submucosal injection was performed before resection[8].

An ER with a bipolar snare for 10–15 mm colorectal lesions could result in favourable outcomes even 
without submucosal injection. However, no reports have compared bipolar polypectomy with and 
without submucosal injection in clinical practice. Hence, using a bipolar snare for colorectal lesions 
measuring 10–15 mm, this study aimed to compare the safety and efficiency of hot snare polypectomy 
(HSP), which involves resection without submucosal injection, to those of endoscopic mucosal resection 
(EMR), which involves resection with submucosal injection.

https://www.wjgnet.com/1007-9327/full/v29/i23/3668.htm
https://dx.doi.org/10.3748/wjg.v29.i23.3668
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MATERIALS AND METHODS
Patients
We retrospectively enrolled 10–15-mm nonpedunculated colorectal lesions diagnosed as type 2A based 
on the Japan Narrow-band Imaging Expert Team (JNET) classification, resected by either HSP or EMR 
using a bipolar snare between January 2018 and June 2021 at the National Cancer Center Hospital East. 
The exclusion criteria were: (1) History of inflammatory bowel disease and familial adenomatous 
polyposis; (2) Pedunculated type lesions; (3) Residual lesions after previous ER; and (4) Lesions patholo-
gically diagnosed as inflammatory or hyperplastic polyps.

HSP and EMR
Before the colonoscopy, a polyethylene glycol electrolyte solution with ascorbic acid (MobiPrep, EA 
Pharma, Tokyo, Japan) or magnesium citrate (Magcorol P, Horii Pharmaceutical Industries, Osaka, 
Japan) was administered to all patients according to the manufacturer’s instructions. The examinations 
were performed using a magnifying endoscope (PCF-H290ZI, CF-HQ290, CF-H290ECI, CF-EZ1500DI, 
CF-XZ1200I colonoscope, Olympus, Tokyo, Japan; EC-L590ZP, EC-L600ZP, Fujifilm Co., Tokyo, Japan), 
light source, and video processor (EVIS LUCERAELITE, EVIS X1, Olympus; LASEREO, Fujifilm Co.).

All procedures were performed by either four experts (≥ 2000 colonoscopies performed) or 18 
nonexperts (< 2000 colonoscopies performed) endoscopists. The treatment choice (HSP or EMR) was at 
the endoscopist’s discretion. For EMR, a submucosal injection was performed using saline solution 
alone or combined with sodium hyaluronate acid. A bipolar snare (Dragonare® Xemex Co. Ltd., Tokyo, 
Japan) was used in both HSP and EMR. An electrosurgery generator unit (ICC200, VIO300D, VIO3; 
ERBE Elektromedizin GmbH Co. Ltd., Tubingen, Germany; ESG100, Olympus) was used for all ERs. 
The cutting mode in the forced coagulation mode was used for resection. Subsequently, resection 
margins were evaluated endoscopically to confirm the absence of remnants. Prophylactic clipping after 
resection was performed at the endoscopist’s discretion. Resected lesions were retrieved by suctioning 
through the endoscope into a trap, using pentapod-type grasping forceps or a retrieval net. The 
endocopists recorded the size, location, and macroscopic type of the lesions, diagnosis according to the 
JNET classification, and en bloc or piecemeal resection. The location was recorded as right colon if the 
lesion was in the caecum, ascending, or transverse colon, and as left colon if it was in the descending or 
sigmoid colon. Once removed, the lesions were fixed in formalin, embedded in paraffin, sectioned into 
2–3 mm slices, stained with hematoxylin-eosin, and evaluated by two experienced pathologists blinded 
to the patient’s clinical information. Pathological results were described according to World Health 
Organization criteria[9].

Outcomes
Study outcomes were en bloc and R0 resection rates, and adverse events, including delayed bleeding and 
perforation. En bloc resection was defined as ER with the entire lesion resected in a single piece. Upon 
histological evaluation of the horizontal and vertical margins of specimens, R0 resection was defined as 
negative margins both horizontally and vertically; RX resection, as unclear resection margins either 
horizontally or vertically; and R1 resection, as positive resection margins either horizontally or vertically
[10]. Delayed bleeding was defined as haemorrhage requiring endoscopic intervention within 2 wk after 
polypectomy. Perforation was defined as any organ or fat outside the muscularis layer visualized on 
endoscopy during the procedure or free air observed on computed tomography after the procedure. For 
subgroup analysis, the R0 resection rate according to each clinical characteristic related to lesions was 
assessed.

Ethical considerations
This was a single-centre retrospective study, and the protocol was approved by the Institutional Review 
Board of the National Cancer Center (2017-434). All data were collected from the medical records. All 
procedures were performed after written informed consent was obtained.

Statistical analysis
Propensity score matching was applied at a 1:1 HSP-to-EMR ratio using greedy matching with a calliper 
width of 0.20 of the standard deviation of the logit transformation for the estimated propensity score[11,
12]. The propensity score was estimated using the multivariate logistic regression model, which 
included the following: age (continuous), sex (male/female), antithrombotic drug use (no/yes), size 
(continuous), location (right-sided colon/Left-sided colon/rectum), macroscopic type (0-Is/0-Isp/0-IIa), 
and endoscopist experience (expert/nonexpert) as explanatory variables without considering outcome 
variables. To evaluate the balance of patient characteristics between the HSP and EMR groups, we 
calculated standardized differences and created histograms and box plots. The chi-square and 
Mann–Whitney U tests were used to compare patient characteristics between groups. For treatment 
outcomes, univariable analyses were performed using the χ2 test in all enrolled lesions and the 
McNemar test in pair-matched lesions. All P values were two-sided with a significance level of 0.05. All 
statistical analyses were performed using EZR (Saitama Medical Center, Jichi Medical University, 



Minakata N et al. Treatment outcome of bipolar polypectomy

WJG https://www.wjgnet.com 3671 June 21, 2023 Volume 29 Issue 23

Saitama, Japan) and SAS (version 9.4) graphical user interface for R 4.1.0 (R Foundation for Statistical 
Computing, Vienna, Austria). EZR is a modified version of R commander (version 2.7-0), designed to 
add statistical functions frequently used in biostatistics[13]. The statistical methods of this study were 
reviewed by Masashi Wakabayashi from the Biostatistics Division of Center for Research Adminis-
tration and Support at National Cancer Center.

RESULTS
Background characteristics of patients
Of the 711 consecutive lesions in 602 patients, 463 patients were enrolled, and 565 Lesions in them were 
analysed in the present study. Of the 565 Lesions, 440 in 346 patients were resected via HSP; 125 in 117 
patients were resected via EMR. A flowchart of patient enrolment is shown in Figure 1. Patient charac-
teristics before and after propensity score matching are shown in Table 1. There was a significant 
difference in antithrombotic drug use (P < 0.05), lesion size (P < 0.01), location (P < 0.01), and 
macroscopic type (P < 0.05) between the HSP and EMR groups in the original cohort. After propensity 
score matching, 117/440 Lesions in the HSP group and 117/125 in the EMR group were selected. Nearly 
all baseline characteristics were balanced (Table 1; standardized differences < 0.1 between HSP and 
EMR).

En bloc and R0 resection rates
In the original cohort, the en bloc and R0 resection rates between the HSP and EMR groups were similar 
[94.8% (417/440) vs 92.8% (116/125), P = 0.40; 81.6% (359/440) vs 80.8% (101/125), P = 0.84, respectively] 
(Table 2). In the propensity score-matched cohort, the en bloc resection rate remained similar between 
the HSP and EMR groups [93.2% (109/117) vs 92.3% (108/117), P = 0.81]. Furthermore, there was no 
significant difference between the HSP and EMR groups in the R0 resection rate [77.8% (91/117) vs 
80.3% (94/117), P = 0.64] (Table 2). All patients who underwent RX/R1 resection were classified as 
HMX/HM1, and there were no patients with VMX/VM1. There was no significant difference in the R0 
resection rate between the HSP and EMR groups according to size, macroscopic type, and endoscopist 
experience. However, in terms of rectal location, the R0 resection rate was significantly higher in the 
EMR group than in the HSP group [75.0% (18/24) vs 100% (22/22), P = 0.022] (Table 3).

Adverse events
In the original cohort, there was no significant difference in the incidence of delayed bleeding between 
the HSP and EMR groups [1.1% (5/440) vs 1.7% (2/125), P = 0.68]. Perforation occurred in the EMR 
group [0.9% (1/125); P = 0.060] but not in the HSP group (Table 2). In the propensity score-matched 
cohort, the incidence of delayed bleeding was similar in both groups [1.7% (2/117)]. Perforation 
occurred in the EMR group [0.9% (1/117)] but not in the HSP group. One case of perforation in the EMR 
group occurred intraoperatively.

DISCUSSION
This study is the first to compare treatment outcomes between HSP and EMR using a bipolar snare for 
nonpedunculated colorectal lesions measuring 10–15 mm in clinical practice. Two important results 
were obtained in this study. First, there was no significant difference in en bloc and R0 resection rates 
between the HSP and EMR groups. Second, the incidence of adverse events was similar in both groups; 
however, perforation occurred only in the EMR group. These results suggest that comparable treatment 
efficiency and safety may be obtained when resecting nonpedunculated colorectal lesions measuring 
10–15 mm using a bipolar snare and even without submucosal injection.

Several ER methods have been widely adopted for colorectal lesions, including cold snare 
polypectomy (CSP), HSP, and EMR. The European Society of Gastrointestinal Endoscopy clinical 
guidelines proposed selecting ER methods according to the size and macroscopic type of lesions. For 
nonpedunculated lesions, CSP is recommended for lesions ≤ 9 mm, HSP or EMR for lesions 10–19 mm, 
and EMR or piecemeal EMR for lesions ≥ 20 mm[14,15]. For HSP and EMR, electrosurgical resection 
with a monopolar snare is generally performed. However, there is a risk of thermal damage because 
high-frequency current derived from the monopolar snare flows to the patient’s plate through the deep 
part of the patient’s living tissue[7]. In fact, in treatment outcomes of ER using a monopolar snare, 
perforation occurs in approximately 1.3%–2.8% of cases[16,17]. Therefore, when using a monopolar 
snare during ER for 10–19 mm colorectal lesions, EMR is recommended instead of HSP as it can reduce 
the risk of deep thermal damage[14].

We recently reported on endoscopic procedures using either a monopolar or bipolar snare in an ex 
vivo porcine model[8]. When 10–15-mm lesions were resected by HSP, the muscularis propria was 
thermally damaged when a monopolar snare was used but not when a bipolar snare was used. 
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Table 1 Patient and lesion characteristics

Original cohort Propensity score-matched cohort

HSP EMR P value Standardized 
difference HSP EMR P value Standardized 

difference

No. of lesions 440 125 117 117

Age (yr), mean ± SD 
(range)

69.7 ± 9.47 
(36–90)

69.8 ± 8.36 
(46–89)

0.53 0.013 69.5 ± 8.34 
(43–85)

70.1 ± 8.78 
(46–89)

0.67 0.072

Sex, n (%) 0.83 0.022 1.00 0

Male 328 (74.6) 92 (73.6) 87 (74.4) 87 (74.4)

Female 112 (25.5) 33 (26.4) 30 (25.6) 30 (25.6)

Antithrombotic drugs 
use, n (%)

0.031 0.21 0.87 0.021

Yes 66 (15.0) 29 (23.2) 25 (21.4) 26 (22.2)

No 374 (85.0) 96 (76.8) 92 (78.6) 91 (77.8)

Size (mm), mean ± SD 
(range)

11.2 ± 1.76 
(10–15)

12.7 ± 2.02 
(10–15)

< 0.01 0.77 12.4 ± 2.08 
(10–15)

12.5 ± 2.01 
(10–15)

0.72 0.054

Location, n (%) < 0.01 0.38 0.94 0.054

Right-sided colon 240 (54.6) 63 (50.4) 61 (52.1) 63 (53.9)

Left-sided colon 155 (35.2) 36 (28.8) 32 (27.4) 32 (27.4)

Rectum 45 (10.2) 26 (20.8) 24 (20.5) 22 (18.8)

Histological findings, 
n (%)

0.087 0.26 0.081 0.23

SSL 5 (1.1) 0 (0) 3 (2.6) 0 (0)

LGD/HGD 434 (98.6) 123 (98.4) 114 (97.4) 117 (100)

T1a/T1b 1 (0.2) 2 (1.6) 0 (0) 0 (0)

Macroscopic type, n 
(%)

0.011 0.3 0.79 0.034

Type 0–Is, 0–Isp 176 (40.0) 66 (52.8) 62 (53.0) 60 (51.3)

Type 0–IIa 264 (60.0) 59 (47.2) 55 (47.0) 57 (48.7)

Endoscopist, n (%) 0.053 0.2 0.51 0.086

Expert 186 (42.3) 65 (52.0) 63 (53.9) 58 (49.6)

Non-expert 254 (57.7) 60 (48.0) 54 (46.2) 59 (50.4)

HSP: Hot snare polypectomy; EMR: Endoscopic mucosal resection; right-sided colon: Caecum to transverse colon; left-sided colon: Descending colon to 
sigmoid colon; SSL: Sessile serrated lesion; LGD: Low-grade dysplasia; HGD: High-grade dysplasia; T1a: Shallow submucosal invasive cancer; T1b: Deep 
submucosal invasive cancer; SD: Standard deviation.

Therefore, greater safety can be expected even without submucosal injection when a bipolar snare is 
used. However, no studies compared the safety and effectivity between HSP and EMR using a bipolar 
snare in clinical practice. This study revealed that HSP had a similar complication rate as EMR when a 
bipolar snare was used for 10–15-mm nonpedunculated colorectal lesions. Notably, perforation did not 
occur following HSP, suggesting a better safety profile when using a bipolar snare over a monopolar 
snare. The delayed bleeding rate was also reported to be 1.4%–3.1% for EMR[16,17] and 5.3% for HSP
[18] when a monopolar snare was used. However, in this study, the delayed bleeding rate for both HSP 
and EMR when a bipolar snare was used was 1.7%, which is relatively lower than previously reported 
values. Saraya et al[19] also reported that HSP and EMR using a bipolar snare had a similar or lower risk 
of delayed bleeding and perforation than EMR using a monopolar snare[19]. Although the present 
study had a small number of cases, HSP did not cause perforation and resulted in less delayed bleeding, 
suggesting that HSP using a bipolar snare might be an option that results in fewer complications than 
EMR using a monopolar or bipolar snare.

For ER of medium-sized lesions ≥ 10 mm, determining whether en bloc or R0 resection is possible is 
important for ER method selection. Piecemeal ER and RX/R1 resection are known risk factors for local 
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Table 2 Comparison of outcomes between the hot snare polypectomy and endoscopic mucosal resection groups

Original cohort Propensity score-matched cohort

HSP EMR P value HSP EMR P value

No. of lesions 440 125 117 117

En bloc resection, n, % 
(95%CI)

417, 94.8 (92.3-96.7) 116, 92.8 (86.8-96.7) 0.4 109, 93.2 (87.0-97.0) 108, 92.3 (85.9-96.4) 0.81

Piecemeal resection, n, % 
(95%CI)

23, 5.2 (3.3-7.7) 9, 7.2 (3.3-13.2) 8, 6.8 (3.0-13.0) 9, 7.7 (3.6-14.1)

R0 resection, n, % (95%CI) 359, 81.6 (77.6-85.1) 101, 80.8 (72.8-87.3) 0.84 91, 77.8 (69.2-84.9) 94, 80.3 (72.0-87.1) 0.64

RX/R1 resection, n, % 
(95%CI)

81, 18.4 (14.9-22.4) 24, 19.2 (12.7-27.2) 26, 22.2 (15.1-30.8) 23, 19.7 (12.9-28.0)

Delayed bleeding, n, % 
(95%CI)

5, 1.1 (0.4-2.6) 2, 1.6 (0.2-5.7) 0.68 2, 1.7 (0.2-6.0) 2, 1.7 (0.2-6.0) 1.00

Perforation, n, % (95%CI) 0, 0 (0-0.8) 1, 0.8 (0.0-4.4) 0.06 0, 0 (0-3.1) 1, 0.9 (0-4.7) N/A

HSP: Hot snare polypectomy; EMR: Endoscopic mucosal resection; R0: Negative margin both horizontally and vertically; RX: Unclear resection margin 
either horizontally or vertically; R1: Positive resection margin either horizontally or vertically; CI: Confidence interval; N/A: Not applicable.

Table 3 Comparison of negative margin both horizontally and vertically resection rates between the hot snare polypectomy group and 
endoscopic mucosal resection groups

R0 resection rate, %, n/n (95%CI)

HSP EMR P value

Total 77.8, 91/117 (69.2-84.9) 80.3, 94/117 (72.0-87.1)

Size

10–12 mm 77.9, 53/68 (66.2-87.1) 82.9, 58/70 (72.0-90.8) 0.52

13–15 mm 77.6, 38/49 (63.4-88.2) 76.6, 36/47 (62.0-87.7) 1.00

Macroscopic type

Type 0-Is, 0-Isp 77.4, 48/62 (65.0-87.1) 86.7, 52/60 (75.4-94.1) 0.24

Type 0-IIa 78.2, 43/55 (65.0-88.2) 73.7, 42/57 (60.3-84.5) 0.66

Location

Right-sided colon 75.4, 46/61 (62.7-85.5) 74.6, 47/63 (62.1-84.7) 1.00

Left-sided colon 84.4, 27/32 (67.2-94.7) 78.1, 25/32 (60.0-90.7) 0.75

Rectum 75.0, 18/24 (53.3-90.2) 100, 22/22 (84.6-100) 0.022

Endoscopist

Expert 81.0, 51/63 (69.1-89.8) 82.8, 48/58 (70.6-91.4) 0.82

Non-expert 74.1, 40/54 (60.3-85.0) 78.0, 46/59 (65.3-87.7) 0.66

HSP: Hot snare polypectomy; EMR: Endoscopic mucosal resection; R0: Negative margin both horizontally and vertically.

recurrence after ER[20,21]. As the lesion grows, piecemeal endoscopic and RX/R1 resection rates 
increase, leading to an increased risk of local recurrence. However, the R0 resection rate is equivalent 
between HSP and EMR using a monopolar snare for colorectal lesions measuring 10–14 mm[22]. 
Therefore, the en bloc and R0 resection rates are equivalent between HSP and EMR with a bipolar snare, 
although no studies have been conducted to confirm this. In this study, for nonpedunculated colorectal 
lesions measuring 10–15 mm, HSP resulted in en bloc and R0 resection rates equivalent to those of EMR 
with a bipolar snare. Meanwhile, the en bloc resection rate was as high as ≥ 90% in both groups, and the 
R0 resection rate was approximately 80%, lower than previously reported values[22]. This could be 
because resection at our hospital is performed under the coagulation mode. Also, given the character-
istics of ER using a bipolar snare, it is difficult to horizontally evaluate the pathological specimen due to 
crushing by cauterization in lesions where the resection margin is close to the lesion edge. However, 
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Figure 1 Flowchart of patient enrollment. Of the 711 consecutive lesions in 602 patients, 565 lesions in 463 patients were enrolled for the analysis. Of the 565 
lesions, 440 in 346 patients were resected via hot snare polypectomy (HSP); 125 in 117 patients were resected via endoscopic mucosal resection (EMR). After 
propensity score matching, 117 lesions in the HSP group and 117 lesions in the EMR group were selected. HSP: Hot snare polypectomy; EMR: Endoscopic mucosal 
resection.

resection in coagulation mode may have contributed to a lower rate of delayed bleeding than previously 
reported because of the ability to coagulate the vessel[16-18].

The following points contributed to this innovative study design. First, patient and lesion 
backgrounds were matched using property score matching. The size, location, and macroscopic type of 
the lesions and endoscopic experience are known factors related to en bloc and R0 resection, and oral 
intake of antithrombotic agents is related to delayed bleeding[23-26]. This is the only study to balance 
the many confounding factors that may affect the estimation of results by property score matching and 
to compare treatment outcomes between HSP and EMR with a bipolar snare.

Second, only lesions diagnosed as JNET type 2A using magnifying observation combined with 
narrow-band imaging were included. In the qualitative diagnosis of colorectal lesions, those diagnosed 
as JNET type 2A can be diagnosed as adenomas or intramucosal cancers with high accuracy[27]. On the 
other hand, lesions diagnosed as JNET type 2B or 3 are generally known to develop into T1 cancer more 
frequently, resulting in bias wherein endoscopists who perform therapeutic endoscopy more carefully 
select ER methods that secure lesion margins. In this study, only JNET type 2A lesions potentially 
avoided bias due to differences in ER methods based on the preoperative diagnosis. Therefore, although 
the results of this study can be applied to adenomas and intramucosal cancers, it is unclear whether ER 
for T1 cancers will provide similar results. Third, we analysed the R0 resection rate as a factor between 
HSP and EMR. There was no difference in the R0 resection rate between HSP and EMR for most of the 
factors. However, the R0 resection rate for lesions in the rectum was better for EMR. No study has 
reported a change in the R0 resection rate with or without submucosal injection for rectal lesions. 
However, the R0 resection rate was reportedly significantly better in EMR than in HSP for the left colon
[22]. Additionally, it can be difficult to diagnose a range of lesions due to factors such as ‘skirt’ in the 
rectum compared to the colon[28]. In rectal lesions of a difficult-to-identify extent with ‘skirt’, EMR 
provides wider margins, which may lead to fewer leftovers and improved R0 resection rates.

This study had some limitations. First, this was a single-centre retrospective study. In particular, the 
sample size was not large enough to prove the non-inferiority of HSP to EMR for any of the outcomes. 
Furthermore, since the treatment choices for HSP and EMR were left to the discretion of each 
endoscopist, the present results may be strongly influenced by the skill of a specific endoscopist. They 
may have been affected by imbalanced confounding factors that were not included in the analysis 
between the two groups. Second, there was no clear standard for measuring lesion size. Each 
endoscopist judged the size of the lesion by comparing it with the size of the snare, suggesting 
inaccurate lesion measurements. Third, the size of the bipolar snare used for resection was not specified, 
and the effects on the results cannot be denied. To eliminate these biases, conducting a large-cohort, 
multicentre, prospective, randomized controlled trial after clarifying ER methods, size of the snare, and 
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lesion measurement methods is desirable.

CONCLUSION
When using a bipolar snare, HSP has comparable treatment outcomes to EMR for nonpedunculated 
colorectal lesions measuring 10–15 mm. This suggests that the use of a bipolar snare may replace 
submucosal injection and may enable a more accessible ER while maintaining efficiency and safety.

ARTICLE HIGHLIGHTS
Research background
In endoscopic resection (ER) of colorectal lesions, it is important to develop resection methods that 
enable efficient and safe resection. Most recently, we have reported in ex vivo porcine model that 
endoscopic resection using bipolar snare for intermediate size lesions didn’t lead to thermal injury for 
the intrinsic muscle layer even without submucosal injection. Therefore, the bipolar ER for intermediate 
size colorectal lesions of 10-15 mm has the potential to provide prominent outcomes in an efficient and 
highly safe manner even without submucosal injection.

Research motivation
We would like to assess the treatment outcomes of the bipolar resection with and without submucosal 
injection.

Research objectives
The present study aims to compare the resection results of endoscopic mucosal resection (EMR), which 
refers to the resection following submucosal injection, and hot snare polypectomy (HSP), which refers to 
the resection with no submucosal injection, to evaluate the efficacy and safety of HSP with bipolar snare 
for 10-15 mm lesions.

Research methods
We conducted the single-centre retrospective analysis of all 10-15 mm size colorectal lesions with a 
diagnosis of JNET Type 2A and resected by either EMR or HSP from January 2018 to June 2021. The 
target lesions were divided into two groups, HSP group and EMR group, and treatment outcomes and 
the adverse events were compared by conducting propensity score matching analysis.

Research results
Of the 565 lesions in 463 patients, 117 lesions each in the HSP and EMR groups were selected after 
propensity score matching. In the original cohort, there was a significant difference in antithrombotic 
drug use (P < 0.05), lesion size (P < 0.01), location (P < 0.01), and macroscopic type (P < 0.05) between 
the HSP and EMR groups. In the matched cohort, the en bloc resection rates were 93.2% (109/117) in the 
HSP group and 92.3% (108/117) in the EMR group, in which there was no significant difference (P = 
0.81). Moreover, no significant difference was observed in the R0 resection rate [77.8% (91/117) vs 80.3% 
(94/117), P = 0.64]. The rates of delayed bleeding were comparable between the groups [1.7% (2/117)]. 
Perforation occurred in the EMR group [0.9% (1/117)] but not in the HSP group.

Research conclusions
Using bipolar snare, ER of nonpedunculated 10–15 mm colorectal lesions may be performed safely and 
effectively, even without submucosal injection.

Research perspectives
A large-cohort, multicentre, prospective, randomized controlled trial is warranted to prove the non-
inferiority of bipolar HSP to bipolar EMR in treatment outcomes with ER of nonpedunculated 10–15 
mm colorectal lesions.
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