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Abstract

BACKGROUND

The optimal method to remove sessile colorectal lesions sized 10-20 mm remains
uncertain. Piecemeal and incomplete resection are major limitations in current practice,
such as endoscopic mucosal resection (EMR) and cold or hot snare polypectomy.
Recently, EMR with circumferential precutting (EMR-P) has emerged as an effective
technique, but the current evidence quality of comparative studies concerning about

CEMR and EMR-P are limited.

AIM
The present study aimed to investigate whether EMR-P could be superior to

conventional EMR (CEMR) in removing sessile colorectal polyps.

METHODS

This multicenter randomized controlled trial involved seven medical institutions in
China. Patients with colorectal polyps sized 10-20 mm were enrolled and randomly
assigned to undergo EMR-P or CEMR. The EMR-P was performed following
submucosal injection, and a circumferential mucosa incision (precutting) was conducted
using a snare tip. Primary outcomes included comparisons of the rates of en bloc and
RO resection, defined as one-piece resection and one-piece resection with histologically

assessed clear margins, respectively.

SULTS
A total of 110 patients in the EMR-P group and 110 patients in the CEMR group were
finally evaluated. In the per-protocol analysis, the proportion of en bloc resections was
943% (95% confidence interval [CI]: 88.2%-97.4%) in the EMR-P group and 86%
(95%Cl: 78.2%-91.3%) in the CEMR group (P = 0.041), while subgroup analysis showed
that for lesions >15 mm, EMR-P also presented a higher en bloc resection rate (92.0% vs.
58.8% P = 0.029). The proportion of R0 resections was 81.1% (95%CI: 72.6%-87.4%) in




the EMR-P group and 76.6% (95%CI: 68.8%-84.4%) in the CEMR group (.= 0.521). The
EMR-P group showed a longer median procedure time (6.4 vs. 3.0 min; P < 0.001). No
significant difference was found in the proportion of patients with adverse events

(EMR-P: 9.1%; CEMR: 6.4%; P = 0.449).

CONCLUSION

In this study, EMR-P served as an alternative to CEMR to remove nonpedunculated
colorectal polyps sized 10-20 mm, particularly polyps >15 mm in diameter, with higher
RO and en bloc resection rates and without increasing adverse events. However, EMR-P
required a relatively longer procedure time than CEMR. However, considering its
potential benefits for en bloc and R0 resection, EMR-P may be a promising technique in

colorectal polyp resection.
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Core Tip: The optimal method for removal of sessile colorectal lesions sized 10-20 mm
remains uncertain. Piecemeal and incomplete resection are major limitations of
conventional endoscopic mucosal resection (CEMR) in removing sessile colorectal
polyps. In this study, we found that EMR with circumferential precutting (EMR-P)
achieved better en bloc resection (94.3% vs. 86.0%; P = 0.041) and with no increase in
adverse events. It can serve as an alternative technique to CEMR in removal of sessile

colorectal lesions sized 10 mm-20 mm.




INTRODLETION
Colorectal cancer (CRC) is the third most common cancer in men and second most
common cancer in women.!!l In China, the incidencg and mortality rates of CRC showed
an increasing trend in 2000-2011; approximately 376.3 thousand new CRC cases and
191.0 thousand CRC deaths occurred in 201521 posing a severe threat to people’s
health. Endoscopic resection of colorectal polyps has proven effective in reducing CRC
incidence and mortality.[23] Currently, all polyps must be resected except for diminutive
(<5 mm) rectal and rectosigmoid polyps because they are predicted with high
confidence to be hyperplastic.l4l

Endoscopic mucosal resection (EMR) is a well-established method to remove
sessile colorectal polyps. However, as the polyp size increases, the piecemeal resection
rate increases,[56] which is a well-known risk factor for local recurrence after EMR.7-9]
Although endoscopic submucosal dissection (ESD) has been increasingly used to
overcome the disadvantage of EMR, the technically challenging, time-consuming
practice and longer hospital stay required limit its wider use.['”] Recently, EMR with
circumferential precutting (EMR-P), an alternative to conventional EMR (CEMR), has
emerged as an effective method.[1112l However, most comparative studies were
retrospective, with a small sample size, involving large (220 mm) or difficult lesions
(where en bloc resection could not be achieved by CEMR), and the quality of evidence
was relatively poor.

To date, no high-quality evidence or specific recommendation is available in
recent guidelines for the optimal resection of 10-20 mm sessile lesions. Therefore, a
prospective comparative randomized study was conducted to compare the efficacy of

EMR-P with that of CEMR in medium-sized (10-20 mm) colorectal polyps.

MATERIALS AND METHODS

Study design




This prospective multicenter randomized controlled trial involved seven Chinese
institutions: the First Affiliated Hospital, School of Medicine, Zhejiang University
(Institution A); Renmin Hospital of Yuyao City, Zhejiang (Institution B); Jinhua
Municipal Central Hospital, Zhejiang (Institution C); Taizhou Hospital, Zhejiang
(Institution D); the Central Hospital of Lishui City, Zhejiang (Institution E); Ningbo
Medical Center, Lihuili Hospital, Zhejiang (Institution F); and Ningbo First Hospital,
Zhejiang (Institution G). The trial complied with the Declaration of Helsinki, and the
study protocol was approved by the Institutional Ethics Committee of the First
Affiliated Hospital, School of Medicine, Zhejiang University (No. 20191477); Ningbo
First Hospital, Zhejiang (No. 2020-R013) and other participating institutions. This study
was registered at ClinicalTrials.gov (NCT04191473).

tients
Patients aged >18 years undergoing endoscopic resection for colorectal mucosal lesions
(adenoma, intramucosal adenocarcinoma, or sessile serrated adenoma/polyps) 10-20
mm in size were included. Endoscopic diagnosis of mucosal lesions was based on
macroscopic appearance,!’3l narrow-band imaging (NBI) findings, or classification of pit
patterns in magnifying chromoendoscopy (MCE).

The exclusion criteria included the following: (1) pedunculated lesions, (2)
residual lesions after endoscopic resection, (3) lesions with submucosal infiltration
judged by advanced endoscopic imaging, (4) lesions in patients with inflammatory
bowel disease, (5) familial polyposis, (6) electrolyte abnormality, (7) coagulation
disorders, (8) severe organ failure, and (9) patients who were pregnant OEursing and
who were taking NSAID drugs or anticoagulant medications. All the patients were
informed of the research aims and endoscopy procedures and provided written

informed consent for research participation.

Procedures




Colonoscopy was performed after bowel preparation with polyethylene glycol solution,
magnesium sulfate, or sodium phosphate subject to the common practice of each center.
In both polypectomy procedures, a high-definition lower gastrointestinal endoscope
was used (Olympus Medical Systems, Tokyo, Japan). In both groups, whether a cap was
used or the bowel lumen was filled with air or carbon dioxide was left to the preference
of the endoscopist. When the colonoscope reached the lesion location, NBI or MCE was
used to identify the presence of submucosal invasion. If necessary, endoscopic
ultrasound examinations were performed. When the lesion was confirmed to be
noninvasive, EMR-P or CEMR was subsequently used.

The EMR-P procedure included the following steps: (1) submucosal solution
injection, (2) a fully circumferential mucosa incision (precutting) using a snare tip to
separate the lesion from the surrounding nonneoplastic mucosa (the polypectomy
snares were chosen at the discretion of each institution), and (3) snaring the
circumferential lesion and removing the tumor in the same manner as CEMR.
Following resection of the lesion, hemostatic forceps (with or without argon plasma
coagulation) were used to prevent postoperative bleeding (Figure 1).

The Paris classification was used to classify the morphology of polyps with
superficial appearance (category 0): polypoid type (lesions 2.5 mm above the mucosal
layer: pedunculated [0-Ip], sessile [0-Is], or mixed [0-Isp]), nonpolypoid (lesions less
than 2.5 mm [0-Ila], flat [0-IIb], or slightly depressed [0-IIc]), and mixed types.[14l

Regarding patients with multiple lesions, only the lesion closest to the anus and
sized 10-20 mm was registered to remove the subjective bias of researchers. All
operations were performed by certain endoscopists in each center. Experienced
endoscopists were defined as people who had performed >1,000 colonoscopies, >300
EMRs, and >10 ESDs. Compared with the size of open (~7 mm) or closed (~2 mm)
biopsy forceps according to its endoscopic appearance, the size of the lesion was
initially estimated and then was confirmed by comparison with an opened snare (20-30

mm) during treatment.




Randomization and concealment

The SPSS™ Statistics (version 21; Chicago, IL) software was used to generate random
numbers, and simple randomization was adopted to determine whether the EMR-P or
CEMR grouping depended on a 1:1 ratio. The operation method corresponding to the
random numbers was sent to each center within a closed envelope by the research
coordinator. A randomized competitive enrollment mode was applied at each center
until the envelopes were allocated completely. Every enrolled patient received an
envelope, but the grouping information was blinded for them during the endoscopic
procedures. Only immediately before starting the colonoscopy was the operator

informed of the treatment allocated by a research assistant.

Outcome variables

The primary study outcomes were comparisons of the RO and en bloc resection rates
between the groups. The secondary outcomes included procedure time and gdverse
events (intraprocedural bleeding, postoperative bleeding, or perforation). En bloc
resection was defined as one-piece resection, and R0 reseﬁion was defined as one-piece
resection with histologically clear margins of lesions. Non-R0 resection included a
positive resection margin (R1) or an unclear resggtion margin (RX). The procedure time
of both polypectomy techniques was measured from the start of submucosal injection to
complete removal of the polyp. Intraprocedural bleeding was defined as bleeding
occurring during the procedure that persisted for more than 60 s and required any form
of endoscopic hemostasis (e.g., endoscopic coagulation or mechanical therapy, with and
without adrenaline injection).l4l Postoperative bleeding was defined as, within 14 d after
EMR-P or CEMR, hematochezia, with a >2 g/dL decrease in hemoglobin or requiring
endoscopic hemostasis. All the patients were followed up within two weeks after the

operation to assess the presence of any adverse events.

Sample size




It was hypothesized that EMR-P would be supegior to CEMR for endoscopic RO

resection of colorectal polyps sized 10-20 mm. As previous studies reported that the
CEMR RO resection rate for colorectal polyps 10-20 mm in size was 40%-60%,1! it was
preliminarily estimated that the RO resection rate of CEMR for intermediate-sized (10-
20 mm) colorectal polyps in the present study would be 50%. Next, an assumption was
made that EMR-P could increase the RO resection rate to 70%. The enrollment of 100
patients in each group provided 80% statistical power (a = 0.05) to detect a 20%
difference between the groups. Considering a possibility of a dropout rate of 10%, it

was planned to increase the sample size to 220 patients in all.

Statistical analysis

The primary endpoints were analyzed according to the principle of intention-to-treat
(ITT). The chi-squared test and Fisher's exact teéwere used to compare categorical
variables, while the Mann—Whitney U-test and the unpaired two-sample t-test were
used for continuous variables. Additionally, logistic regression analysis was applied to
calculate the odds ratios. All the analyses were two-sided, and P values <0.05 were
considered statistically significant. If the primary outcomes of a patient were missing or
abnormal, the case data were discarded directly; if the secondary outcomes were
missing or abnormal, the mean value of each group was used as a replacement. All
statistical analyses were performed using SPSS™ Statistics (version 21; Chicago, IL) and
R (version 4.1.2) software.

Histological examination

After resection, the specimens were immersed in 10% formalin and sent to the
pathology department of each institution for histological evaluation. All the retrieved
specimelﬁ were evaluated in terms of histologic types and involvement of the resection
margin. Histological diagnosis of the lesion and involvement of the resection margin
were evaluated according to the 2019 World Health Organization Classification of

Tumors of the Digestive System.




RESULTS

rticipant flow
A total of 220 patients with 220 polyps were included in the study and were randomly
assigned to two groups (the CEMR Group, n = 110; and the EMR-P Group, n = 110).
These patients with 220 colorectal lesions were included in the ITT analysis for the
primary endpoint. Three patients with pedunculated lesions in each group were
excluded, while in the EMR-P group, one patient was excluded as the polyp was >
mm in size, leaving 213 patients (106 patients in the EMR-P group and 107 patients in
the CEMR group) in the per-protocol analysis (PP analysis) (Figure 2).

Baseline data

No significant difference was observed in age, sex, location or morp gy of lesions,
polyp size or endoscopist experience between groups. In this study, 97.0% of patients in
the EMR-P group and 99.0% of patients in the CEMR group received prophylactic
clipping of resected wounds. All 220 patients were hospitalized for endoscopic
treatment (Table 1).

Procedure-related outcomes

The en bloc resection rate in the EMR-P group was higher than that in the CEMR group
in both ITT and PP analyses (Table 1). However, only PP analysis showed a significant
difference (94.3% vs. 86.0%; P = 0.041). No significant difference was found in the R0,
R1, and RX resection rates between the groups, though EMR-P showed a slightly but
not significantly higher RO resection rate. Histologically, most of the polyps in the two
groups were adenomas (74.5% in the EMR-P group and 77.3% in the CEMR group),
without a significant difference between the groups. The median operation times of the

EMR-P and CEMR groups were 6.4 and 3.0 min (P < 0.001), respectively (Table 2).

Adverse events




In the EMR-P group, four cases had bleeding during precutting while six cases had
bleeding during snaring and removing procedure; however, the intraprocedural
bleeding occurrence was not significantly different between the groups during the
whole operation. One case of intraprocedural perforation occurred in the EMR-P group
but did not result in a significant difference compared with the CEMR group (Table 3).
These adverse events were successfully addressed by hemostatic clip placement. During
the two-week follow-up period, no postprocedural bleeding or perforation occurred in
either group, except for one patient who was required to undergo additional surgery
because of the pathological diagnosis of rectal cancer with submucosal infiltration

above 3,500 pm.

Subset analysis

An exploratory subgroup analysis was conducted and found that in lesions >15 mm,
EMR-P was better for en bloc resection (92.0% vs. 58.8%; P = 0.029). However, in lesions
<15 mm, no significant difference was detected in the en bloc resection rate (95.0% vs.
91.1%; P = 0.313). Overall, EMR-P showed a trend toward a higher en bloc resection rate
than CEMR, regardless of location, lesion size, institution, or operator experience

(Figure 3).

DISCUSSION
The present multicenter randomized contrglled trial demonstrated that for medium-
sized (10-20 mm) sessile colorectal polyps, the en bloc resection rate of EMR-P (94.3%)
was significantly higher than that of CEMR (86%), particularly in lesions >15 mm.
Additionally, compared with CEMR, EMR-P did not increase the incidence of adverse
events.

Although hot snare polypectomy (HSP) has been recommended by the European
Society of Gastrointestinal Endoscopy Clinical Guidelines as a predominant technique

to remove polyps sized 10-19 mm,[*l incomplete resection remains an unavoidable

issue. The Complete Adenoma Resection (“CARE”) study reported a high incomplete




resection rate of 17.3% after HSP in polyps sized 10-20 mm.[®l Additionally,
incompletely resected lesions may lead to 10%-30% of post-colonoscopy CRC.[7]

Currently, EMR was proven to be superior to HSP in terms of the complete
resection rate (89% vs. 73%; P = 0.02),118] a finding also supported by another pooled
study.[”! However, the increased lesion size was accompanied by an augmented
piecemeal EMR resection rate/l®l an important risk factor for local recurrence and
metachronous neoplasia.[2-23] Notably, Oka et all23] revealed that piecemeal resection
and histologically positive margins were both risk factors for local recurrence in
univariate analysis; however, only piecemeal resection was an independent risk factor
in multivariate logistic regression analysis. Furthermore, as previously reported,
piecemeal-resected lesions reduced the quality and reliability of histological
evaluation,[24l possibly leading to the inability to provide proper additional treatment
and recommendations of appropriate surveillance intervals.[*®! To improve the
effectiveness and safety of endoscopic colorectal lesion resection, several improved
EMR techniques have been developed, such as EMR-P, underwater EMR (UEMR),
anchored EMR, and cap-shaped EMR [4:20-28]

Of these, EMR-P was first described by Hirao et al?l in 1986 and has been
reported as EMR with a small or circumferential incision or simplified ESD.['23031] The
application of this method to gastric neoplasms has also been reported.32-%I In 2007,
Repici et al3! first performed a single-center nonrandomized trial to evaluate the safety
and efficacy of EMR-P (an it-knife was used for precutting) in the en bloc resection of
large colonic polyps. Although only 55.1% (16 of 29 patients) of the lesions (>30 mm)
achieved en bloc resection, the authors suggested EMR-P was a promising technique.

Although some studies have confirmed the superiority of EMR-P to CEMR for
large polyps (>20 mm),[123] even noninferior to ESD,[3738] only one other study has
directly compared the efficiency of EMR-P with CEMR in medium-sized polyps.['l That
study reported that EMR-P had a higher complete resection rate (87.8% vs. 67.3%; P <
0.001) and en bloc resection rate (98.0% vs. 85.7%; P < 0.004) than CEMR. However, that

study was retrospective with a small number of follow-up cases and an objective to




analyze the efficacy of EMR-P for lesions that were challenging for standard EMR.[']
Thus, the guiding role of that study for clinical practice to tackle normal
nonpedunculated lesions was limited.

In accordance with the PP analysis in the present study’s results, EMR-P was
superior to CEMR regarding the en bloc resection rate (94.3% vs. 86%; P = 0.041),
particularly in lesions >15 mm (92.0% vs. 58.8%; P = 0.029). However, these significant
differences were not found in the ITT analysis.

Although EMR-P also showed a higher RO resection rate, no significant
difference was found (ITT analysis: EMR-P vs. EMR, 80.9% vs. 78.2%; PP analysis: EMR-
P vs. EMR, 81.1% vs. 77.6%). Notably, the present study’s results showed an overall
higher R0 removal rate than in previous studies, regardless of the method applied. In a
trial by Yamashina et al,['l only a 50% RO resection rate was achieved by CEMR for
nonpedunculated colorectal polyps (median size: 13.5 mm); and UEMR, another
alternative technique for medium-sized colorectal polyps, only presented a 75% RO
resection rate. For polyps sized 15-20 mm, Imai et all?7] also indicated that only a 65.3%
RO resection rate was achieved by CEMR with added tip-in EMR in the whole group.

Despite a lack of direct comparisons, these data implied that the similar RO
resection rates between the groups might be due to the high R0 removal rate by CEMR
in the present study, leaving less room for improvement by EMR-P. Theoretically, EMR-
P does have some advantages over the above two alternative treatments of CEMR.
Because it does not need to fill the entire lumen only with fluid, compared with UEMR,
EMR-P saves a lot of time in deflating the lumen completely; moreover, its visual field
during operation is less affected by poor intestinal preparation or intraprocedural
bleeding. In comparison with tip-in EMR, circumferential incision of EMR-P allows the
snare to be closer to the vertical margins of the lesions when snaring the polyps, which
may be conducive to a better RO resection rate.

Owing to the additional precutting step, EMR-P required a slightly longer total
procedure time (EMR-P vs. EMR: 6.4 vs. 3.0 min, respectively; P < 0.001). However,

considering the potential cost of retreatment caused by the higher risk of recurrence,




spending some three more minutes in clinical operation, with no additional devices
needed, seems more cost-effective. Additionally, despite including circumferential
incision, more intraprocedural or postoperative bleeding cases in the EMR-P group
were not observed. In the present study, only one patient in the EMR-P group
experienced intraprocedural perforation, which was resolved through defect closure
with endoscopic clips and antibiotic use. However, because most of the endoscopists
were experienced, confirming the safety of EMR-P was challenging, particularly for
endoscopists with less experience. This finding requires further clarification with
follow-up research.

Theoretically, EMR-P is more difficult than CEMR but simpler than ESD, and
EMR-P could also become an intermediate link to ESD training programs in the future.
In the present study, the better performance of EMR-P was because of the
circumferential incision. This additional step could facilitate the snare to be placed
along the incision and then grasp and remove the lesions more reliably. However,
during the snaring process, the benefit for vertical resection margins of EMR-P seems
limited, likely explaining why it is difficult for all improved EMR techniques to achieve
a 100% RO resection rate. Additionally, circumferential incision may lead to unfavorable
injected submucosal fluid maintenance, resulting in poor uplifting of mucosa and
affecting the visual field. Fortunately, this weakness could be resolved by using thicker
submucosal injectates to provide a sustained lift, such as succinylated gelatin,
hydroxyethyl starch, or glycerol.[+37]

The present study has several limitations. First, the recurrence rate was not
evaluated because follow-up colonoscopies were not performed. Thus, in accordance
with the European guideline, surveillance colonoscopy three years after complete
endoscopic resection is recommended.[?’] Second, the single-blind study design may
cause better outcomes of the new operation method, an inevitable problem of
randomized controlled trials concerning endoscopy. Third, biopsy of the resected site
after EMR has been recommended as the gold standard for evaluating the completeness

of resection.[*041] In the present study, en bloc and histologically negative margins of the




sample were used to define RO resection, a strategy that might be prone to sampling

error because marginal biopsies only represent part of the lesion margin.

CONCLUSION

The present randomized study revealed that EMR-P successfully achieved a >90% en
bloc resection rate in 10-20 mm nonpedunculated polyps without increasing the
incidence of adverse events. Although EMR-P may take a slightly longer operation time
and present a similar RO resection rate than CEMR, its potential benefits are promising

in clinical practice, particularly in lesions >15 mm.

ARTICLE HIGHLIGHTS

Research background

The optimal method to remove sessile colorectal lesions sized 10-20 mm remains
uncertain. Piecemeal and incomplete resection are major limitations in current practice,
including conventional endoscopic mucosal resection (CEMR). Recently, EMR with
circumferential precutting (EMR-P) has emerged as an effective technique to overcome
the deficiency of EMR. However, the current evidence quality of comparative studies

concerning about CEMR and EMR-P are limited.

Research motivation

To investigate a better method to remove sessile colorectal lesions sized 10-20 mm.

Research objectives

To investigate if EMR-P supervisor to CEMR in colorectal lesions sized 10-20 mm.

Research methods
This is a single-blind multicenter randomized controlled trial involved seven medical
institutions in China. The EMR-P was performed following submucosal injection, and a

circumferential mucosa incision (precutting) was conducted using a snare tip. The en




bloc and RO resection rate were the primary outcomes we analyzed, defined as one-
piece resection and one-piece resection with histologically assessed clear margins,

respectively.

Research results

In the per-protocol analysis, the en bloc resection rate of EMR-P was significantly higher
than CEMR (94.3% wvs. 86%, P = 0.041), while in subgroup analysis, EMR-P also
presented higher en bloc resection rate (92.0% vs. 58.8% P = 0.029) for lesions >15 mm.
The RO resection rate was 81.1% (95%CL: 72.6%-87.4%) in the EMR-P group, higher than
in CEMR group (76.6%; 95%CIL 68.8%-84.4%), but without significant difference
betwgen groups. The EMR-P group spent a longer median procedure time (6.4 vs. 3.0
min; P < 0.001). No significant difference was found between groups of the incidence of

adverse events (EMR-P: 9.1%; CEMR: 6.4%; P = 0.449).

Research conclusions
EMR-P could serve as an alternative treatment for sessile colorectal polyps sized 10-20

mim.

Research perspectives
The factors affecting the en bloc or R0 resection rate of EMR-P can be further studied,
such as the experience of endoscopists, the depth of circumferential incision, the size of

the polyp and so on.
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Figure Legends

Figure 1. A: A sessile lesion (15mm*13mm) located in the sigmoid colon; B: Submucosal
injection of glycerol fructose was applied; C: A circumferential incision was made by
using a snare tip; D: The snare could grasp the submucosal tissues below the mucosal
lesions; E: En bloc resection was achieved with no complications; F: Histological

diagnosis was tubular adenoma with low-grade dysplasia (20x).

Figure 2. Flow diagram of the study.

ITT: intention-to-treat

PP: per-protocol

EMR-P: endoscopic mucosal resection-precutting

CEMR: conventional endoscopic mucosal resection

Figure 2. Flow diagram of the study.

ITT: intention-to-treat

PP: per-protocol

EMR-P: end oscopic mucosal resection-precutting

CEMR: conventional endoscopic mucosal resection

Figure 3. Subset analysis for en bloc resection.
EMR-P: endoscopic mucosal resection-precutting

CEMR: conventional endoscopic mucosal resection




Table 1. Baseline characteristics of the study population.

Characteristic EMR-P CEMR P
(n=110) (n=110)
Male (%) 67 (60.9%) 70 (63.6%) 0.676
Mean age (years, =SD) 604+104 509+115 0.735
Height (cm) 1644 +77 1650+75 0.566
Weight (kg) 614+105 63.5+10.7 0.151
Location, n (%) 0.725
Cecum 6 (5.5%) 5 (4.5%)
Ascending 19 (17.3%) 18 (16 .4%)
Transverse 24 (21.8%) 28 (25.5%)
Descending 7 (6.4%) 9 (8.2%)
Sigmoid 26 (23.6%) 31 (282%)
Rectum 28 (25.5%) 19 (17.3%)
Morphology, n (%) 0.858
0-Ip 3(2.7%) 3 (2.7%)
0-Is 36 (32.7%) 42 (382%)
0-1la 68 (61.8%) 62 (56.4%)
0-11b 2 (1.8%) 3 (2.7%)
0-1lc 1(0.9%) 0 (0.0%)
Institution, n (%) 0.570
A 16 (14.5%) 9 (8.2%)
31 (28.2%) 28 (25.5%)
C 6 (5.5%) 5 (4.5%)
D 19 (17.3%) 16 (14.5%)
E 0 (8.2%) 14 (12.7%)
F 13 (11.8%) 18 (16.4%)
G 16 (14.5%) 20 (18.2%)
Tumor size (mm) 140+ 37 13.1+3.1 0.055
Operator experience, n (%) 0.072

Experienced endoscopist

109 (99.1%)

103 (93.6%)




Non-experienced 1 (0.9%) 7 (6.4%)

endoscopist

Institution A: The First Affiliated Hospital, College of Medicine, Zhejiang University,
China

Institution B: Renmin Hospital of Yuyao City, Zhejiang, China

Institution C: Jinhua Municipal Central Hospital, Zhejiang, China

Institution D: Taizhou Hospital, Zhejiang, China

Institution E: The Central Hospital of Lishui City, Zhejiang, China

Institution F: Ningbo Medical Center, Lihuili Hospital, Zhejiang, China

Institution G: Ningbo First Hospital, Zhejiang, China

EMR-P: Endoscopic mucosal resection with circumferential precutting

CEMR: Contemporary endoscopic mucosal resection




Table 2. Procedure-related outcomes in this study.

Parameter CEMR
EMR-P group P
group
ITT analysis n=110 n=110
En bloc resection 103 (93.6%) 95 (86.4%) 0.072
07
[87.5-96.9] [78.7-91.6]
RO resection 89 (80.9) 86 (782) 0.616
61
[72.6-87 2] [69.6-84 9]
R1 resection 0 (8.2%) 9 (8.2%)
>0.999
[4.4-14.8] [44-14.8]
RX resection 6 (5.5%) 6 (5.5%)
>0.999
[2.5-11.4] [2.5-11.4]
PP analysis n =106 n=107
En bloc resection 100 (94.3%) 02 (86.0%) 0.041
[88.2-97 4] [78.2-91 3] ’
RO resection 86 (81.1) 83 (77.6)
0.521
[72.6-87 4] [68.8-84 4]
R1 resection 9 (8 4%) 9 (8.5%)
0.983
[4.5-15.4] [4.5-15.2]
RX resection 6 (5.7%) 6 (5.6%)
0.987
[2.6-11.8] [2.6-11.7]
Histological type, n (%) n=110 n=110 0354
adenoma 82 (74 5%) 85 (77.3%)
tubular adenoma with low-grade
62 (56.4%) 63 (57.3%)
dysplasia
tubular adenoma with high-grade
6(55) 7(6.4)
dysplasia
villous adenoma with low-grade
: 2(1.8) 1(0.9)
dysplasia
villous adenoma with high-grade 0 (0.0%) 0 (0.0%)




dysplasia

tubular villous adenoma with low-grade

10 (9.1) 12 (10.9)
dysplasia
tubular villous adenoma with high-grade
2(1.8) 2(1.8)
dysplasia
Hyperplastic 11(10.0) 14 (12.7)
Serrated lesions 9(82) 7(6.4)
Cancer 4(36) 4(3.0)
intramucosal adenocarcinoma 3(2.7) 4(3.6)
submucosal invasive adenocarcinoma 109 0 (0.0%)
Other 4 (3.6%) 0(0.0%)

Procedure time (min)

64(45,103) 30(1.9,6.2) <0.001

EMR-P: Endoscopic mucosal resection with circumferential precutting

CEMR: Contemporary endoscopic mucosal resection

ITT: Intention-to-treat analysis

PP: Per-protocol analysis

En bloc resection is defined as a once-piece resection

RO resection is defined as en bloc resection with a histologically negative margin
R1 resection is defined as a positive resection margin

RX resection is defined as an unknown resection status




Table 3. Adverse events in this study.

Parameter EMR-P group CEMR group P
(n=110) (n=110)

Intraprocedural 10 (9.1%) 7 (6.3%) 0.449

bleeding

Postoperative bleeding 0 0 /

Intraprocedural 1 /

perforation

Postoperative 0 0 /

perforation

EMR-P: Endoscopic mucosal resection with circumferential precutting

CEMR: Contemporary endoscopic mucosal resection
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