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Abstract
Objectives: Delayed bleeding is the most frequent adverse event associated with endoscopic mucosal resec-

tion (EMR) and hot snare polypectomy (HSP) of colorectal polyps. However, whether the incidence of de-

layed bleeding differs between outpatient and inpatient treatment is unknown. Therefore, in this study, we

aimed to evaluate delayed bleeding rates between outpatient and inpatient endoscopic treatments and clarify

the safety of outpatient treatment.

Methods: We enrolled 469 patients (1077 polyps) and 420 patients (1080 polyps) in the outpatient and in-

patient groups, respectively, who underwent EMR or HSP for colorectal polyps at our institution between

April 2020 and May 2023. Using propensity score matching, we evaluated the delayed bleeding rates be-

tween the two groups. Delayed bleeding was defined as a hemorrhage requiring endoscopic hemostasis oc-

curring within 14 days of the procedure.

Results: Propensity score matching created 376 (954 polyps) matched patient pairs. The median maximum

diameter of polyps removed was 10 mm in both groups. Delayed bleeding rates per patients were 1.3% (5/

376) in the outpatient group and 2.9% (11/376) in the inpatient group (P=0.21). In term of per polyp, early

delayed bleeding (occurring within 24 hours) rates were higher in the inpatient group than outpatient group

(0.2% [2/954] vs. 1.1% [10/954], respectively; P=0.04). No severe bleeding requiring a transfusion occurred

in either group.

Conclusions: Outpatient endoscopic treatment did not increase delayed bleeding compared with inpatient

treatment. Outpatient treatment would be safe and common for the removal of colorectal polyps.

Keywords
colorectal polyp, endoscopic mucosal resection, hot snare polypectomy, delayed bleeding, outpatient, in-

patient

J Anus Rectum Colon 2024; 8(3): 204-211

Introduction

Removal of colorectal polyps reduces the incidence and

mortality of colorectal cancer[1,2]. In recent years, outpa-

tient endoscopic treatment has become more common due to

the widespread use of cold polypectomy [CP], which has

fewer adverse events than resection with electrocautery (e.g.,

endoscopic mucosal resection [EMR] and hot snare polypec-

tomy [HSP])[3-5]. Nevertheless, limiting CP indications to

lesions �10 mm and avoiding it for lesions with possible

cancer is recommended, as it results in incomplete resection

of the muscularis mucosa, complicating the pathological as-
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sessment of the tumor margins[6,7]. Therefore, lesions that

cannot be accurately diagnosed as colorectal adenomas

should be resected with electrocautery; such cases are com-

mon in practice.

The risk of delayed post-polypectomy bleeding is espe-

cially concern after resection with electrocautery; however,

evidence on postoperative management is lacking. It is un-

clear whether inpatient management can prevent delayed

bleeding. Furthermore, whether outpatient treatment is asso-

ciated with a higher risk of bleeding than inpatient treatment

is unknown. It is important to clarify the frequency of de-

layed bleeding as outpatient endoscopic treatment requires a

high level of safety.

Therefore, in this study, we aimed to investigate whether

outpatient resection of colorectal polyps with electrocautery

is safe by comparing the incidence of delayed bleeding be-

tween outpatient and inpatient treatment using propensity

score matching analysis.

Methods

Study design

This was a retrospective cohort study conducted at a sin-

gle center. At our institution, all endoscopic resections of

colorectal polyps with electrocautery were performed in in-

patient setting before May 2021. Outpatient treatment was

introduced in June 2021. Therefore, we enrolled 420 pa-

tients (1080 polyps) treated in the inpatient setting between

April 2020 and May 2021 and 469 patients (1077 polyps)

treated in the outpatient setting between June 2021 and May

2023 as the inpatient and outpatient groups, respectively. All

patients provided written informed consent before the endo-

scopic treatment. The exclusion criteria were polyp size

�21 mm; inflammatory bowel disease; pre-operative cases

of colorectal cancer; and polyposis of the alimentary tract.

This study was approved by the Ethics Review Board of

Tsugaru General Hospital (No.14; December 6, 2022).

Medical records were used to collect patient clinical infor-

mation and data on the excised polyps. Data on patient-

related factors included age, sex, comorbidities, antithrom-

botic agents, number of polyps removed, and maximum di-

ameter of excised polyps and polyp-related factors included

polyp size, morphology, location, and procedures.

Procedure

Endoscopic treatment was performed using an electric

video endoscope (PCF-H290ZI, CF-HQ290ZI, PCF-H290I,

CF-H290I; Olympus, Tokyo, Japan), processor (CV-290;

Olympus, Tokyo, Japan), and light source (CLV-290; Olym-

pus, Tokyo, Japan), with carbon dioxide insufflation. All pa-

tients were treated with 1.0-2.0 L of polyethylene glycol so-

lution (MoviPrepⓇ; Ajinomoto, Tokyo, Japan) in the morn-

ing on the day of the procedure, and polyps were removed

using EMR or HSP. For EMR, normal saline was injected

into the submucosa before resection. The snares used in this

study included Captivator II (Boston Scientific Co., Boston,

MA, United States) and SnareMaster (Olympus, Tokyo, Ja-

pan). A VIO300D (ERBE Elektromedizin, Tubingen, Ger-

many) was used for resection with electrocautery. All par-

ticipating endoscopists used the same settings, procedures,

and equipment in both groups. Decisions on procedures for

polyps (i.e., EMR or HSP) were made by the endoscopists

in charge. In all cases, clipping for the prophylaxis of bleed-

ing after polypectomy was usually performed. Patients in the

outpatient group were discharged after treatment, whereas

patients in the inpatient group were admitted to the hospital

on the day of treatment, fasted after the procedure, and dis-

charged the next day if they experienced no adverse events.

Both groups were instructed to report to the hospital if they

experienced adverse events such as bleeding or abdominal

pain. Antithrombotic agents were changed or discontinued

throughout the study, based on Japanese Gastroenterological

Endoscopy Society guidelines[8,9].

Outcome

The primary outcome of this study was to compare the

post-polypectomy delayed bleeding rates between the outpa-

tient and inpatient treatment groups. Delayed bleeding was

defined as a hemorrhage requiring endoscopic hemostasis

occurring within 14 days of the procedure. Early and late

delayed bleeding were defined as bleeding within and after

24 hours of treatment, respectively. Secondary outcomes in-

cluded the minor bleeding rate (defined as hemorrhage not

requiring endoscopic hemostasis), severe bleeding (defined

as hemorrhage requiring transfusion with or without endo-

scopic hemostasis) and emergency department visits. Addi-

tionally, we analyzed data on patient and polyp factors asso-

ciated with delayed bleeding.

Statistical analysis

We used propensity score matching to adjust for baseline

differences between the groups. Propensity scores were cal-

culated using logistic regression to estimate the probability

of a patient undergoing treatment on an outpatient or inpa-

tient basis. The following variables were defined as potential

confounders: patient variables including age, sex, comorbid-

ity, antithrombotic agents, number of polyps removed, and

maximum diameter of the excised polyp and polyp variables

including size, morphology, location, resection method, pro-

phylactic clipping, and experience of the endoscopist. One-

to-one propensity score matching was performed using a

0.05 caliper, equal to 0.2 of the standard deviation of the lo-

git of the propensity score. Patient characteristics before and

after propensity score matching between the groups were ex-

amined. Continuous variables were compared using the
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Table　1.　Characteristics of Patients and Polyps before Propensity Score Matching.

Outpatient 
(469 patients, 1077 polyps)

Inpatient 
(420 patients, 1080 polyps)

P-value

Patient variables

Sex, men, n (%) 298 (64) 271 (65) 0.78

Age, year, median (IQR) 70 (63–76) 70 (63–77) 0.93

Comorbidity, n (%)

Hypertension 272 (58) 238 (57) 0.73

Diabetes mellitus 107 (23) 71 (17) 0.03

Heart disease 57 (12) 79 (19) <0.01

Cerebrovascular disease 37 (8) 29 (7) 0.61

Liver cirrhosis 5 (1) 2 (0.5) 0.46

Hemodialysis 2 (0.4) 3 (0.7) 0.67

Antithrombotic agents, n (%)

Antiplatelet agents 51 (11) 57 (14) 0.26

Anticoagulants 36 (8) 57 (14) <0.01

Number of polyps removed, mean (SD) 2.3 (1.7) 2.6 (1.7) <0.01

Maximum diameter of excised polyp, mm, median (IQR) 10 (7–12) 10 (7–12) 0.83

Polyp and procedure variables

Size, mm, median (IQR) 7 (6–10) 7 (5–10) <0.01

Morphology, n (%) 0.37

0-II, Is 845 (78) 865 (80)

0-Ip, Isp 232 (22) 215 (20)

Location, n (%) <0.01

Right-side colon 531 (49) 601 (56)

Left-side colon 433 (40) 375 (35)

Rectum 113 (11) 104 (10)

Procedure, n (%)

Resection method <0.01

EMR 989 (92) 1030 (95)

HSP 88 (8) 50 (5)

Prophylactic clipping 1054 (98) 1075 (99) <0.01

Experience of endoscopist, ≥10 years 335 (31) 337 (31) 0.96

EMR, Endoscopic mucosal resection; HSP, Hot snare polypectomy

Mann-Whitney U-test, and categorical variables were com-

pared using Fisher’s exact tests or chi-square test. A sample

size of 376 patients and 954 polyps per group resulted in

post hoc powers of 24% and 59%, respectively, to detect

differences in delayed bleeding rates, using a two-group t-

test with a two-side significance level of P < 0.05.

Logistic regression analyses were used to estimate the

odds ratio (OR) of delayed bleeding in the outpatient group

compared with that in the inpatient group after propensity

score matching. Univariate and multivariate logistic regres-

sion analyses were performed to assess the effect of the

various factors on delayed bleeding. Differences were con-

sidered statistically significant at P < 0.05. All statistical

analyses were performed using GraphPad Prism version

8.4.3 (GraphPad Software, La Jolla, CA, USA) and EZR

version 1.60, a graphical user interface for R (R Foundation

for Statistical Computing, version 4.2.1)[10].

Results

Characteristics of patients and polyps

Table 1 presents the characteristics of the outpatient (469

patients, 1077 polyps) and inpatient (420 patients, 1080 pol-

yps) groups. Sex and age did not differ significantly be-

tween the two groups. Among comorbidities, diabetes melli-

tus was significantly more common in the outpatient group

(23% vs. 17%; P=0.03) and heart disease was significantly

more common in the inpatient group (12% vs. 19%; P <

0.01). The use of antiplatelet agents was not significantly

different in both groups; however, anticoagulants were sig-

nificantly higher in the inpatient group than in the outpatient

group (8% vs. 14%; P < 0.05). The number of polyps re-

moved per patient was significantly higher in the inpatient

group than in the outpatient group (mean, 2.3 vs. 2.6; P <

0.01). There were no significant differences in the maximum

diameter of excised polyps between the two groups (median,
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Figure　1.　Time and number of patients at the occurrence of de-

layed bleeding.
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Table　2.　Histology of Excised Polyps.

Outpatient 

(469 patients, 1077 polyps)

Inpatient 

(420 patients, 1080 polyps)
P-value

Polyp retrieval rate, n (%) 1074 (99.7) 1072 (99.3) 0.23

Histology

Adenoma with low-grade dysplasia 528 (49.0) 509 (47.1) 0.39

Adenoma with high-grade dysplasia 319 (29.6) 262 (24.3) <0.01

Intramucosal carcinoma 98 (9.1) 162 (15.0) <0.01

Submucosal carcinoma 16 (1.5) 9 (0.8) 0.17

Hyperplastic polyp 30 (2.8) 56 (5.2) <0.01

Sessile serrated lesion 53 (4.9) 41 (3.8) 0.21

Traditional serrate adenoma 11 (1.0) 23 (2.1) 0.06

Others 22 (2.0) 10 (0.9) <0.01

10 mm vs. 10 mm; P=0.83).

The characteristics of the polyps and their procedures are

presented in Table 1. The size of the treated polyps was sig-

nificantly larger in the outpatient group than in the inpatient

group (median [IQR], 7[6-10] vs. 7[5-10]; P < 0.01). Polyp

morphology showed a higher proportion of sessile polyps in

both groups (78% vs. 80%; P=0.37). The proportion of pol-

yps resected using EMR was 92% (989/1077) in the outpa-

tient group and 95% (1030/1080) in the inpatient group (P <

0.01). Polyps in the right-side of the colon were signifi-

cantly more common in the inpatient group than in the out-

patient group (49% vs. 56%; P < 0.01). Prophylactic clip-

ping was performed in almost all cases. Moreover, there

were no significant differences in endoscopist experience be-

tween the two groups.

The histology of polyps is summarized in Table 2. There

was no significant difference in the polyp retrieval rate be-

tween the two groups (99.7% vs. 99.3%; P=0.23). The pro-

portion of adenoma with high-grade dysplasia was signifi-

cantly higher in the outpatient group (29.6% vs. 24.3%; P <

0.01) and intramucosal carcinoma was significantly higher

in the inpatient group (9.1% vs. 15.0%; P < 0.01).

Incidence of delayed bleeding and time of occurrence

Figure 1 demonstrates the period of occurrence of delayed

bleeding after polypectomy. A total of 21 patients developed

delayed bleeding, with an average bleeding time of 2.6 days

after treatment (range 1-6). Eight patients (53.3%) in the in-

patient group developed bleeding within 1 day (early de-

layed bleeding), most of whom underwent endoscopic he-

mostasis while in the hospital. In five of these eight cases,

patients were taking antithrombotic agents.

Comparison of delayed bleeding rates after propensity
score matching

Propensity score matching created 376 patient pairs and

954 polyp pairs in each group (Table 3). After propensity

score matching, the characteristics of patients and polyps

were well balanced between the groups. Table 4 shows the

results for each outcome in the post propensity score match-

ing cohort. The delayed bleeding rate per patient was 1.3%

in the outpatient group and 2.9% in the inpatient group (P=

0.21). Early and late delayed bleeding rates were not signifi-

cantly different between both groups (P=0.69 and P=0.34,

respectively). The delayed bleeding rate per polyp was 0.6%

in the outpatient group and 1.8% in the inpatient group (P=

0.03). Minor bleeding rates (0.8% vs. 1.3%) and unsched-

uled emergency visits (1.9% vs. 1.9%) did not differ signifi-

cantly between both groups (P=0.73 and P=1, respectively).

No events of serious bleeding requiring transfusion and per-

foration were observed in both groups.

Factors related to delayed bleeding

All patients and treated polyps were divided into the de-

layed bleeding and non-bleeding groups. Univariate and

multivariate logistic regression analyses were performed to

identify factors associated with delayed bleeding (Table 5).

Univariate analysis showed that the use of anticoagulants,

resection of three or more polyps, and inpatient treatment
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Table　3.　Characteristics of Patients and Polyps after Propensity Score Matching.

Outpatient 
(376 patients, 954 polyps)

Inpatient 
(376 patients, 954 polyps)

P-value

Patient variables

Sex, men, n (%) 242 (64) 241 (64) 1

Age, year, median (IQR) 70 (62–76) 70 (63–77) 0.93

Comorbidity, n (%)

Hypertension 216 (57) 211 (56) 0.77

Diabetes mellitus 70 (19) 67 (18) 0.85

Heart disease 52 (14) 53 (14) 1

Cerebrovascular disease 31 (8) 27 (7) 0.68

Liver cirrhosis 1 (0.3) 2 (0.5) 1

Hemodialysis 0 0

Antithrombotic agents, n (%)

Antiplatelet agents 49 (13) 43 (11) 0.58

Anticoagulants 34 (9) 34 (9) 1

Number of polyps removed, mean (SD) 2.4 (1.8) 2.5 (1.6) 0.90

Maximum diameter of excised polyp, mm, median (IQR) 10 (7–12) 10 (7–12) 0.37

Polyp and procedure variables

Size, mm, median (IQR) 7 (6–10) 7 (5–10) 0.31

Morphology, n (%) 0.69

0-II, Is 766 (80) 758 (80)

0-Ip, Isp 188 (20) 196 (21)

Location, n (%) 0.47

Right-side colon 492 (52) 485 (51)

Left-side colon 368 (39) 366 (38)

Rectum 94 (10) 103 (11)

Procedure, n (%)

Resection method 0.54

EMR 899 (94) 906 (95)

HSP 55 (6) 48 (5)

Prophylactic clipping 950 (99) 950 (99) 1

Experience of endoscopist, ≥10 years 302 (32) 296 (31) 0.81

EMR, Endoscopic mucosal resection; HSP, hot snare polypectomy

Table　4.　Delayed Bleeding in the Outpatient versus Inpatient Group after Propensity Score Matching.

Outpatient 
(376 patients, 954 polyps)

Inpatient 
(376 patients, 954 polyps)

P-value

Per patient

Delayed bleeding, n (%) 5/376 (1.3) 11/376 (2.9) 0.21

Early delayed bleeding, n (%) 2/376 (0.5) 4/376 (1.1) 0.69

Late delayed bleeding, n (%) 3/376 (0.8) 7/376 (1.9) 0.34

Minor bleeding, n (%) 3/376 (0.8) 5/376 (1.3) 0.73

Emergency visit, n (%) 7/376 (1.9) 7/376 (1.9) 1

Per polyp

Delayed bleeding, n (%) 6/954 (0.6) 17/954 (1.8) 0.03

Early delayed bleeding, n (%) 2/954 (0.2) 10/954 (1.1) 0.04

Late delayed bleeding, n (%) 4/954 (0.4) 7/954 (0.7) 0.55

were significant patient factors for risk of delayed bleeding.

Multivariate logistic regression analysis revealed that the use

of anticoagulants (odds ratio [OR], 1.97; 95% confidence in-

terval [CI]: 1.22-3.18; P < 0.01), polyp size �10 mm (OR,

2.89; 95% CI: 1.15-7.24; P=0.02) and inpatient treatment

(polyp variable; OR, 3.12; 95% CI: 1.22-7.99; P=0.02) were
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Table　5.　Variables Associated with Delayed Bleeding.

Univariate Multivariate

OR (95% CI) P-value OR (95% CI) P-value

Patient variables

Age, ≥ 75 1.01 (0.38–2.70) 0.98 1.05 (0.40–2.71) 0.93

Female 0.47 (0.15–1.42) 0.18 0.67 (0.23–1.92) 0.45

Antiplatelet agents 1.96 (0.64–6.03) 0.24 1.55 (0.50–4.84) 0.45

Anticoagulants 2.31 (1.43–3.72) <0.01 1.97 (1.22–3.18) <0.01

Number of polyps removed, ≥ 3 3.14 (1.23–8.07) 0.02 2.41 (0.97–6.00) 0.06

Maximum diameter of excised polyp, ≥ 10 mm 1.96 (0.79–4.87) 0.15 1.86 (0.77–4.51) 0.17

Inpatient treatment 2.86 (1.10–7.44) 0.03 2.42 (0.91–6.43) 0.08

Polyp variables

Size, ≥ 10 mm 2.24 (0.94–5.31) 0.07 2.89 (1.15–7.24) 0.02

Left-side colon 1.43 (0.62–3.27) 0.40 1.57 (0.67–3.65) 0.30

0-Ip, Isp 0.80 (0.27–2.37) 0.69 0.52 (0.16–1.68) 0.28

Experience of endoscopist, ≥10 years 0.78 (0.31–1.98) 0.60 0.75 (0.29–1.92) 0.55

Inpatient treatment 2.85 (1.12–7.27) 0.03 3.12 (1.22–7.99) 0.02

OR, odds ratio; CI, confidence interval

significant independent risk factors for delayed bleeding.

Discussion

In this study, we found that outpatient endoscopic treat-

ment did not increase delayed bleeding compared with inpa-

tient treatment for polyps sized approximately 10 mm. In

addition, early delayed bleeding was more common in the

inpatient group than in the outpatient group.

First, our study showed that outpatient endoscopic treat-

ment did not increase delayed bleeding compared with inpa-

tient treatment. Several studies have reported on delayed

post-polypectomy bleeding rates. In a previous large ques-

tionnaire survey in Japan, the postoperative bleeding rates

for colorectal EMR and HSP were 1.4% and 1.3%, respec-

tively; however, delayed bleeding in this study was defined

as the condition wherein the hemoglobin content of the

blood was � 2 g/dL, which differs from our study[11].

Moreover, this study did not provide information on whether

treatment was provided on an outpatient or inpatient basis.

Another study in a Japanese clinic reported that the fre-

quency of post-polypectomy bleeding in outpatient endo-

scopic treatment was 0.2-0.4%[12], however, the mean size

of polyps removed in this study was 4.3 mm, with most pol-

yps being small. Other studies have reported delayed bleed-

ing rates of 1.2-3.4%[13,14]; however, to our knowledge no

study has compared the delayed bleeding rates between out-

patient and inpatient treatment. Although Japanese guide-

lines state that colorectal EMR for lesions �2 cm can be

performed for outpatients[15], its indication in the real

world varies among different centers and doctors, and evi-

dence on postoperative management is lacking. In this case,

our results suggest the safety of outpatient endoscopic treat-

ment, which has become more common in recent years. In

addition, the advantage of outpatient treatment is its low

cost. Our hospital estimates that outpatient colorectal

polypectomy (for polyps �2 cm in patients < 70 years old)

could reduce medical costs by 43-55% compared to inpa-

tient treatment.

Second, we found that early delayed bleeding was more

common in the inpatient group than in the outpatient group.

The major difference between outpatient and inpatient man-

agement in this study was dietary restrictions on the day of

treatment and symptom monitoring up to the day after treat-

ment. However, the extent to which this difference contrib-

utes to the prevention of delayed bleeding is unclear. In ad-

dition, the delayed bleeding rates in this study tended to be

higher in the inpatient group than in the outpatient group.

Further, logistic regression analysis identified inpatient treat-

ment as a risk factor for delayed bleeding, possibly due to a

higher detection rate of hematochezia in the inpatient group.

In other words, there were no cases of severe delayed bleed-

ing in this study. Thus, the advantage of inpatient manage-

ment is early detection of delayed bleeding and prompt

treatment, potentially preventing serious bleeding. Further-

more, more than half of the case of delayed bleeding in-

volved early delayed bleeding that occurred within 24 hours

of the procedure, which is consistent with a previous

study[14]. Thus, inpatient management may be considered

in cases with multiple bleeding risks, such as the treatment

of large polyps while on antithrombotic medication; how-

ever, its necessity and effectiveness warrant further investi-

gation.

In our analysis of risk factors for delayed post-

polypectomy bleeding, oral anticoagulants and polyp size

were identified as risk factors, which is consistent with pre-



J Anus Rectum Colon 2024; 8(3): 204-211 dx.doi.org/10.23922/jarc.2023-076

210

vious studies[16-18]. Conversely, other studies reported that

a pedunculated polyp and right-side colon are associated

with delayed bleeding risk[19], which was not observed in

this study. There is no doubt that the risk of delayed bleed-

ing increases with the size of the polyp being removed, al-

though some studies showed the effectiveness of outpatient

management for EMR or ESD of colorectal polyps �20

mm[20,21]. Japanese guidelines recommended that treatment

of lesions �2 cm should be carried out in a hospital[11];

however, further research is required to evaluate the efficacy

and safety of outpatient treatment of large lesions. For pro-

phylactic clipping after polypectomy, our institution usually

performs clip closure after resection with electrocautery;

however, recent large studies reported no effects of prophy-

lactic clipping on the prevention of delayed post-

polypectomy bleeding[22,23]. Whether prophylactic clipping

should be performed in patients at high risk of delayed

bleeding, such as after resection of large lesions or on an-

tithrombotic medication, remains controversial.

This study had several limitations. First, it was a single-

center, and retrospective observational study without ran-

domization. Therefore, the assignment of outpatient or inpa-

tient treatments might have been biased. Propensity score

matching and multivariate analysis were used to adjust for

confounding factors; however, the results might have been

biased because of unknown confounders. Second, the polyps

included in this study were about 10 mm in size, and the

frequency of delayed post-polypectomy bleeding was low.

Prospective comparative studies in larger colorectal polyps

would be desirable to address these issues. Third, the

method of polyp resection and whether delayed bleeding re-

quired hemostasis was decided by each endoscopist, and

there were no strict criteria.

In conclusion, our study shows that outpatient endoscopic

treatment did not increase delayed bleeding compared with

inpatient treatment for polyps sized approximately 10 mm.

Outpatient treatment would be safe and common for the re-

moval of colorectal polyps. The widespread use of appropri-

ate outpatient treatment for colorectal polyps is expected to

reduce medical costs and the burden of hospitalization for

patients.
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