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Abstract

BACKGROUND

Colorectal cancer remains a considerable challenge in healthcare nowadays.
Approximately 60%-80% of colorectal cancer is caused by intestinal polyps, and
resection of intestinal polyps has been proved to reduce the incidence of colorectal
cancer. The vast majority of intestinal polyps can be found during colonoscopy
and removed endoscopically. Therefore, more attention has been paid to the
development of endoscopic resection of intestinal polyps. In this study, we
compared the efficacy and safety of cold snare polypectomy (CSP) and hot snare
polypectomy (HSP).

AIM
To investigate the efficacy and safety of CSP and HSP for colorectal polyps.

METHODS

Between January and December 2020, 301 patients with colorectal polyps 4-9 mm
in diameter were treated with endoscopic therapy in our hospital, and were
divided into the CSP group (n = 154) and HSP group (n = 147). The operating
time, incidence of bleeding and perforation, use of titanium clips, and complete
resection rate were compared between the two groups.

RESULTS

We included 249 patients (301 polyps). No differences in gender, age, and polyp
size, location, shape and type were observed between the CSP and HSP groups,
and the resection rates in these two groups were 93.4% and 94.5%, respectively,
with no significant difference. The use of titanium clips was 15.6% and 95.9%, the
operating time was 3.2 + 0.5 min and 5.6 + 0.8 min, the delayed bleeding rate was
0% and 2.0%, and delayed perforation was 0% and 0.7%, in the CSP and HSP
groups, respectively.
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CONCLUSION

For sessile colorectal polyps < 10 mm, CSP had the same resection rate of impaired tissue integrity
as traditional HSP had. The rate of complications was lower in the CSP group. CSP is a safe and
effective method for polypectomy.

Key Words: Colorectal polyps; Cold snare polypectomy; Hot snare polypectomy; Complete polypectomy
rate; Immediate bleeding; Delayed bleeding

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is an article about polypectomy for small colorectal polyps, and this is a retrospective study.
The objective of this study is to investigate the efficacy and safety of cold snare polypectomy and hot
snare polypectomy in the treatment of colorectal polyps with a diameter of 4-9 mm.

Citation: Meng QQ, Rao M, Gao PJ. Effect of cold snare polypectomy for small colorectal polyps. World J Clin
Cases 2022; 10(19): 6446-6455

URL: https://www.wjgnet.com/2307-8960/full/v10/i19/6446.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i19.6446

INTRODUCTION

Colorectal cancer is one of the most common malignant tumors of the digestive tract, and has gained
more attention in recent years due to its increasing morbidity and mortality[1,2]. Approximately 60%-
80% of colorectal cancer is caused by intestinal polyps, and resection of intestinal polyps has been
proved to reduce the incidence of colorectal cancer[3]. The vast majority of intestinal polyps can be
found during colonoscopy and removed endoscopically. Therefore, more attention has been paid to the
development of endoscopic resection of intestinal polyps. Ninety percent of polyps found during
colonoscopy are < 10 mm in size[4], and the standard methods used to remove small polyps include
biopsy forceps, cold snare polypectomy (CSP), and hot snare polypectomy (HSP). HSP is a popular
method that has been used for many years and has a positive therapeutic effect[5]. The principle of HSP
is the use a high-frequency current to generate a large amount of localized heat. The polyp is solidified
and removed. In clinical practice, the range of injury caused by the current exceeds the range observed
during the operation, and complications such as bleeding and perforation occur rapidly postoperatively
[6]. Although CSP uses a snare to remove the polyps, without a high-frequency current, the incidence of
delayed bleeding and perforation after the operation is low. Therefore, CSP is considered to be a safe
operation with a high complete resection rate, and its clinical utilization rate has increased significantly.
In 2017, the European Society of Gastrointestinal Endoscopy (ESGE) Clinical Guidelines[7] recom-
mended that colorectal polyps < 10 mm can be removed by CSP. The present study retrospectively
analyzed patients with colorectal polyps 4-9 mm in size treated by endoscopy in our hospital between
January to December 2020. We compared HSP and CSP, including surgical outcome and safety.

MATERIALS AND METHODS

Participants

A total of 249 patients who underwent colorectal polypectomy in the Endoscopic Center of the First
Hospital of Jilin University between January and December 2020 were divided into the CSP group (n =
140) and HSP group (n = 109). Inclusion criteria were: (1) Age > 18 years; and (2) Single or multiple
polyps with a diameter of 4-9 mm, classified as 0-IS, 0-ISP and 0-IIA polyps using the Paris type classi-
fication. Exclusion criteria were: (1) Familial polyposis or inflammatory bowel disease; (2) Coagulation
dysfunction or anticoagulant and antiplatelet drug treatment within 1 wk of the study; (3) Intestinal
cleaning was insufficient; and (4) Suspected canceration. This research was approved by the Medical
Ethics Committee of our institution.

Methods

Before the operation, both groups were prepared by consuming a liquid diet for 24 h followed by 2 L
oral polyethylene glycol electrolyte solution, and simethicone was used to remove bubbles.
Colonoscopy and treatment were performed by two experienced endoscopists with > 5 years of clinical
experience. Patients were treated by standard colonoscopy or magnifying endoscopy (CF-H290I, CE-
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HQ290I or PCF-Q290]1; Olympus, Japan), and colorectal polyps were identified by endoscopy. The
location, size and shape of the polyps were recorded, and they were classified by Paris type[8]. The
polyp size was estimated according to the open biopsy forceps opening or the fully open snare. In the
CSP group, a unique cold snare (CAPTIVATOR II; Boston Scientific, United States) was used to capture
the focus and normal tissues with a margin of 1-3 mm. When tightening the snare, it was pressed down
toward the intestinal wall. The snare was then quickly tightened to mechanically remove the polyps and
surrounding tissues[9,10] (Figure 1). Following an injection of saline at the base of the lesion (depending
on the size of the polyp), the snare was used to trap the root of the polyp and was gradually tightened in
the HSP group. The polyp was resected by electrocoagulation with a high-frequency electrotome (ERBE
VIO200D), and specimens were recovered using a biopsy forceps or suction. According to the size of the
wound and the presence or absence of active bleeding, titanium clips were used to clamp the wound.
The location, size, quantity, operating time and complications of polypectomy were recorded in detail
during the operation. The resected tissues were fixed with formaldehyde solution and then sent for
pathological examination. The pathological evaluation of resected lesions was based on World Health
Organization standards, and additional biopsy samples of lateral and basal margins were evaluated in
detail for tumor involvement.

Observation indicators included the following: general characteristics of the patients and polyps in
the two groups; complete polypectomy rate and recovery rate; operating time and use of titanium clips
during the operation; and operative complications (including immediate bleeding during the operation,
delayed bleeding after the operation, perforation during the operation and delayed perforation).
Histologically complete resection was determined by histopathological evaluation of the resected polyp
specimen and the biopsy specimen at the lower side of the polyp. Incomplete resection was defined as
the presence of pathological tissue in the biopsy specimen, the lower side of the polyp specimen, or at
the bottom and periphery of the resection site, and complete histological resection was defined as
negative results for the above parameters[11,12]. The polypectomy time referred to the time from the
preparation of instruments to the completion of specimen recovery. Immediate bleeding during the
operation referred to bleeding for > 30 s after the operation and was stopped by endoscopy[13]. Delayed
bleeding after the operation referred to bleeding requiring endoscopic intervention within 2 wk after

polypectomy.

Statistical analysis

All analyses were performed using SPSS for Windows. The measurement data were expressed as the
mean * SD, and comparisons of means between the two groups were carried out using the independent
t-test. Numerical data were expressed as 1 (%), and the x” test or Fisher’s exact test was adopted, and the
test standard (o)) was 0.05.

RESULTS

General data

We enrolled 249 patients with 301 polyps. There were no significant differences in general data such as
gender and age between the two groups (Table 1). One hundred and fifty-four polyps were identified in
the CSP group and 147 in the HSP group (Table 2). There were no significant differences in polyp size,
polyp location, morphological classification and pathological classification between the two groups.

Outcomes in each group

The CSP and HSP groups both had a high resection rate of impaired tissue integrity, and there was no
significant difference between the groups (Table 3). Among the 10 cases of incomplete resection in the
CSP group, two had tiny polyps of 4-5 mm, eight had polyps of 6-9 mm, seven had morphological type
ITa and three had type I. There was no significant difference in tissue recovery between the two groups.
The polyps in both groups in which recovery of tissues failed were all tiny polyps of 4-5 mm, and were
located in the transverse colon and left side of the colon. In terms of titanium clip utilization rate and
operating time, the CSP group was superior to the HSP group. In the HSP group, titanium clips were
mainly used to prevent bleeding and perforation.

Complications

The immediate bleeding rate in the CSP group was higher than that in the HSP group (P < 0.05)
(Table 4). No delayed bleeding was observed in the CSP group, but there were three cases in the HSP
group (P < 0.05). These three patients with delayed bleeding did not bleed after secondary endoscopic
therapy and clamping the wound with a titanium clip stopped the bleeding. One case of delayed
perforation occurred in the HSP group, and the patient was discharged after conservative treatment. No
intraoperative perforations occurred in either group.
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Table 1 Baseline characteristics of the patients in each group

CSP (n = 140) HSP (n=109) Pvalue
Gender, 1 (%) 0.755
Male (132) 73 (52.1) 59 (54.1)
Female (117) 67 (47.9) 50 (45.9)
Age (yr) 0.268
18-81 (56.1 £12.1) 20-81 (55.4 £12.1) 18-81 (57.1 £12.1)

CSP: Cold snare polypectomy; HSP: Hot snare polypectomy.

Table 2 Characteristics of the polyps

CSP (n=154) HSP (n =147) P value
Size (mm) 58+14 58+13 0.861
4-5, 1 (%) 68 (44.2) 59 (40.1) 0.480
6-9, 1 (%) 86 (55.8) 88 (59.9)
Location, n (%) 0.446
Right side of colon 47 (30.5) 44 (29.9)
Transverse colon 35 (22.7) 27 (18.4)
Left side of colon 48 (31.2) 43 (29.3)
Rectum 24 (15.6) 33 (22.4)
Histology, n (%) 0.994
Tubular adenoma 120 (79.5) 115 (79.3)
Villous, n (%)
Tubular adenoma 19 (12.6) 18 (12.4)
Serrated adenoma 12 (7.9) 12 (8.3)
Paris type, n (%) 0.529
IS 109 (72.2) 103 (71.0)
ISP 15 (9.9) 20 (13.8)
Ta 27 (17.9) 22 (15.2)

CSP: Cold snare polypectomy; HSP: Hot snare polypectomy.

JBaishideng®

DISCUSSION

CSP was first proposed by Tappero et al[14] in 1992. Due to the short operating time and fewer complic-
ations, especially the low incidence of delayed bleeding, CSP has attracted the attention of many
endoscopic physicians and has been widely used. In the guidelines for colorectal polypectomy and
endoscopic mucosal resection issued by the ESGE in 2017, CSP was recommended for sessile polyps <
10 mm. For colorectal polyps > 10 mm, the safety of CSP requires confirmation[15]. Recently, Murakami
et al[16] reported that the local recurrence rate after CSP for lesions < 10 mm and 10-14 mm was 1.4%
and 5.4%, respectively; thus, CSP is not recommended for lesions > 10 mm due to high rates of
recurrence and malignancy. The ESGE guidelines were followed in our study. Colorectal polyps 4-9 mm
in size detected during colonoscopy were randomly allocated to the HSP or CSP group in our study.
Based on the patients” general characteristics (age, gender, indication, preparation status, and endoscope
used) and the characteristics of the polyps (location, morphology and size) being similar between the
two groups, the rate of complications, complete resection and other results were compared between the
CSP and HSP groups.

The most common complication of HSP and CSP is bleeding, which can be divided into immediate
and delayed bleeding. Immediate bleeding is a common adverse event after CSP. A large prospective
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Table 3 Outcomes in each group

CSP (n=154) HSP (n = 147) Pvalue
Tissue recovery 151/154 (98.1%) 145/147 (98.6%) 0.690
Operation time (min) 32+05 56%0.8 <0.001
Usage of titanium clips 24 (15.6%) 141 (95.9%) <0.001
Complete resection 141/154 (93.4%) 137/147 (94.5%) 0.691

CSP: Cold snare polypectomy; HSP: Hot snare polypectomy.

Table 4 Complications in each group

CSP (n = 154) HSP (n = 147) Pvalue
Immediate bleeding 18/154 (11.7%) 2/147 (1.4%) <0.001
Delayed bleeding - 3/147 (2.0%) 0.075
Intraoperative perforation - - -
Delayed perforation - 1/147 (0.7%) 0.305

CSP: Cold snare polypectomy; HSP: Hot snare polypectomy.

DOI: 10.12998/wjcc.v10.i19.6446 Copyright ©The Author(s) 2022.

Figure 1 The process of cold snare polypectomy. A: Polyp approximately 0.7 cm in diameter identified under the white light of colonoscopy; B: Polyp
observed under narrow band imaging; C: Tightening of the snare during cold snare polypectomy (CSP); D: Wound after CSP; E: Postoperative pathological tissue
specimen.

nonrandomized controlled trial by Repici ef al[17] reported that the immediate bleeding rate of CSP was
1.8%. Jegadeesan et al[18] reported that the immediate bleeding rate of CSP was higher than that of HSP
(6.6% vs 3.3%). In the present study, the immediate bleeding rate of CSP was 11.7%, which was higher
than that in the HSP group (1.4%), but was similar to that in several previous studies[17,18]. It is
suggested that this adverse event is not important clinically. As most sessile polyps are < 10 mm, there
are few major vessels in the roots, bleeding usually occurs in venules or blood capillaries, and there is
only minimal bleeding with spontaneous hemostasis a few seconds after mechanical cutting during
CSP. Even in rare cases in which bleeding persists, endoscopic clipping is an effective management
option. Delayed bleeding is often considered a common adverse event of HSP. Three postprocedural
bleeding events occurred in patients who underwent HSP, and bleeding stopped in all patients after the
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second endoscopic intervention. A prospective study by Suzuki et al[19] observed the wounds after CSP
and HSP. Although the size of the wound in the CSP group was larger than that in the HSP immediately
after resection, 1 d later, the size of the wound in the CSP group was significantly smaller than that
immediately after CSP. The sustained effect of HSP after electrocoagulation increased, suggesting that
the wounds in the CSP group healed faster and were more conducive to reduced delayed bleeding
compared with those in the HSP group. Surgical intervention or death rarely occurs due to delayed
postpolypectomy bleeding[20], but delayed bleeding is thought to increase the risk and difficulty in
emergency colonoscopy due to the presence of blood, and poor vision in the colon can lead to hospital-
ization, blood transfusion and repeated endoscopic hemostasis. The advantage of CSP is that immediate
bleeding is easily identified and timely treated, avoiding secondary endoscopic intervention or surgical
hemostasis, and obviating additional cost to patients. We found that clips had no advantage in
preventing delayed bleeding after CSP, and the utilization rate of clips in the CSP group was only
15.6%. Except for immediate bleeding, clips were not used to prevent delayed bleeding, and no cases of
delayed bleeding occurred in the CSP group. These results are similar to those reported by Kawamura et
al[21]. Therefore, for sessile polyps < 10 mm, we do not recommend the preventive application of clips
during CSP.

Complete resection is now considered a powerful indicator of the quality of colonoscopy. Kawamura
et al[21] conducted a prospective, multicenter, randomized controlled, parallel, noninferiority trial in
Japan to investigate the success rate of CSP for complete resection of 4-9 mm colorectal adenomatous
polyps and compared the success rate with that of HSP. The complete resection rates with CSP and HSP
were 98.2% and 97.4%, respectively, with no significant difference between the two groups. They then
concluded that HSP and CSP resulted in the same complete resection rate for polyps < 10 mm by
consulting the randomized controlled trials in PubMed and the Cochrane library[22]. However, some
studies have shown that the complete resection rate was significantly lower with CSP than with HSP[23,
24]. This may be explained as follows. First, electrocoagulation was not used with CSP; the resection
area may have been inadequate; and residual lesions may have been present. Second, due to the lack of
thermocoagulation marks after CSP, the lateral margins of the lesions were unclear, which affected
histological evaluation of the specimens. In this study, the complete resection rate was 93.4% in the CSP
group and 94.5% in the HSP group. The complete resection rate was high in both groups, and the
difference was not significant. In the CSP group, the polyps were removed with the snare extended to
normal tissues 1-3 mm away from the edge of the lesion, to ensure adequate margins, and to ensure no
problems with histological evaluation of specimens (Figure 2). Some studies reported that the rate of
incomplete resection was influenced by polyp size[22], and in this study the result was similar.
However, morphological classification was seldom mentioned in previous studies. In this study, there
were seven cases of incomplete resection with type Ila morphological classification in the CSP group,
and the rate of incomplete resection was significantly higher than that of type IS and ISP. The residual
tissue following CSP was in the lateral margins of the defect and not in the bottom margin, which was
considered to be related to the morphological classification. The margin was that of a flat type Ila lesion,
whose mucosa was similar to the peripheral boundary and was sometimes unclear. Suzuki et al[25]
removed 145 lesions with CSP using linked color imaging (LCI), and the residual rate of tumor was
0.7%. They suggested that LCI easily identifies flat colorectal polyps. However, this remains to be
confirmed. In recent years, with the development of CSP, some scholars think that CSP is inferior in
obtaining submucosal tissue compared with HSP. Ito et al[26] reported that resection depth from
muscularis mucosae in CSP versus hot-snare endoscopic mucosal resection was 76 pm versus 338 pm,
and that resection of submucosa was achieved in 9% versus 92%, respectively. Shichijo et al[27]
prospectively enrolled patients undergoing polypectomy for nonpedunculated polyps of 4-9 mm, and
the overall incidence of incomplete mucosal layer resection was 63%. Thus, they concluded that CSP
should be used for intraepithelial lesions only, and careful pretreatment evaluation is recommended. To
improve the complete resection rate of CSP and improve the submucosal resection rate, some
researchers have used submucosal injection before CSP (CSP-SI). Recently, some research on this has
been carried out, but the conclusions showed clear differences. Some studies have shown that,
compared with conventional CSP, CSP-SI has a significantly higher submucosal resection rate.
However, a single-center prospective study by Shimodate et al[28] found that CSP-SI did not improve
the resection depth of CSP for colorectal polyps < 10 mm, and the method resulted in lower rates of
negative lateral and vertical margins of the resected lesions. Our research was limited to a comparison
between conventional CSP and HSP (injection of saline according to the size of the lesion in the HSP
group); thus, it was difficult to evaluate the effectiveness and safety of CSP-SI in our study. It has
recently been reported that underwater CSP can obtain a higher complete resection rate and a sufficient
deep resection compared with conventional CSP[29]. However, further data are required to confirm
this. It has also been reported that improvement of the CSP snare may also be necessary to facilitate easy
grasp of the lesions together with the submucosal layer[30].

In this study, CSP had an obvious advantage in terms of operating time compared with HSP. The
specimen collection rates in the two groups were 98.1% and 98.6%, respectively. We suggest that the
specimen collection rate had little to do with the resection method, and was mainly due to the size of the
polyps and intestinal cleanliness.
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Figure 2 Tissue specimen of cold snare polypectomy. A: Gross specimen of cold snare polypectomy (CSP); B: Cutting edge of CSP under high

magnification.

Jaishideng®

There were some limitations to this study. First, it was a retrospective, single center study. Second,
the follow-up data were insufficient. We attempted to obtain follow-up data from the enrolled
population within 1 year after operation, but the sample size was too small to analyze. Third, the
morphological classification included IS, ISP and Ila lesions, but none of the included patients had type
IP polyps. At present, type IP polyps are mainly removed by HSP in our department. We look forward
to applying CSP in these patients in future work, in order to better evaluate its safety and effectiveness.

CONCLUSION

In conclusion, this study revealed that the rate of complete resection with CSP was similar to that with
HSP, and CSP resulted in fewer adverse events compared with HSP. Thus, CSP is safe and effective for
4-9 mm colorectal polyps. CSP is worthy of further examination to determine whether it can improve
the complete resection rate and resection depth in combination with other endoscopic techniques.

ARTICLE HIGHLIGHTS

Research background
Colorectal cancer remains a considerable challenge in healthcare nowadays and resection of intestinal
polyps has been proved to reduce the incidence of colorectal cancer. Cold snare polypectomy (CSP) and

hot snare polypectomy (HSP) are the common endoscopic therapy. In this study, we compared the
efficacy and safety of CSP and HSP.

Research motivation

HSP is a traditional method that has been used for many years and the incidence of complications is
high because of its high frequency electrocoagulation. In recent years, CSP has become the first choice
for endoscopists for the advantages of time saving, convenience and less complications. This
randomized controlled study was carried out to compare the operating time, incidence of bleeding and
perforation, use of titanium clips, and complete resection rate.

Research objectives

To investigate the efficacy and safety of CSP and HSP in the treatment of colorectal polyps with a
diameter of 4-9 mm, and to discuss whether it can improve the complete resection rate and resection
depth in combination with other endoscopic techniques.

Research methods

From January 2020 to December 2020, a total of 301 patients with colorectal polyps 4-9 mm in size were
treated with endoscopic therapy in our hospital, and were divided into the CSP group (n = 154) and
HSP group (n = 147). The operation time, incidence of bleeding and perforation, use of titanium clips
and complete resection rate of histology were compared between the two groups.

Research results
Two hundred and forty-nine patients (301 polyps) were included in the study. No differences in gender,
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age, polyp size, location, shape and type were observed between the CSP and HSP groups, and the
resection rates in these two groups were 93.4% and 94.5%, respectively, with no significant difference.
The use of titanium clips was 15.6% and 95.9%, respectively. The operating time was 3.2 + 0.5 min and
5.6 + 0.8 min, the delayed bleeding rate in the two groups was 0% and 2.0%, and delayed perforation
was 0% and 0.7%, respectively.

Research conclusions

In the treatment of sessile colorectal polyps < 10 mm, CSP has the same resection rate of impaired tissue
integrity as HSP, but the delayed bleeding and perforation rate are lower in CSP group. CSP is a safe
and effective method for polypectomy.

Research perspectives

This study retrospectively analyzed patients with colorectal polyps 4-9 mm in size treated by endoscopy
in our hospital from January 2020 to December 2020. A comparison of HSP and CSP was carried
including surgical outcome and safety.
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