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Abstract

Background: Cold snare polypectomy (CSP) has been recently re-
ported to be useful for the removal of small colonic polyps. However, 
the relationship between the histologically complete resection rate 
and snare size used during CSP has not been reported. Our aim was to 
assess the utility of CSP.

Methods: We analyzed the histologically complete resection rates 
and the frequency of complications for 175 colon polyps removed by 
CSP. Moreover, we examined the histologically complete resection 
rate associated with different snare sizes used during CSP.

Results: There was no significant difference in the histologically 
complete resection rate between endoscopic mucosal resection 
(EMR) (60.9%) and CSP (53.1%). There were also no significant dif-
ferences in the frequency of complications including perforation and 
postoperative bleeding between EMR (perforation: none; postopera-
tive bleeding: two patients) and CSP (perforation: none; postoperative 
bleeding: none). Histological examination revealed that the complete 
resection rate of CSP using a short snare (61.6%) was significantly 
higher than that of CSP using a long snare (44.9%; P < 0.05). There 
were no significant differences in the frequency of complications be-
tween CSP using the short snare and that using the long snare.

Conclusions: CSP is a safe, useful method for the removal of colonic 
polyps. CSP using the short snare improved the histologically com-
plete resection rates compared to the long snare. Future studies to 
further assess the utility of CSP are required.
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Introduction

Colorectal cancer is the second leading cause of cancer-re-
lated death in the world [1-3]. Colonoscopy has become a 
primary screening test for colorectal cancer, and polypectomy 
of colon polyps is considered an effective treatment, reducing 
the risk of colon cancer development by interrupting the pro-
gression of adenoma to adenocarcinoma [1-3]. Colonoscopic 
polypectomy with endoscopic mucosal resection (EMR) is 
a very effective technique for the prevention of colorectal 
cancer [4, 5]. Polypectomy with EMR is considered safe, 
but is associated with a low risk of polypectomy-related is-
sues such as bleeding and perforation [6, 7]. Recently, cold 
snare polypectomy (CSP) has been reported to be useful 
for the removal of small colon polyps [8, 9]. CSP requires 
a shorter procedure time and eliminates concerns associated 
with electrocautery-related tissue damage and post-polypec-
tomy cautery syndrome [10]. The cold snare technique has 
been recommended for the removal of small polyps owing 
to its safety profile, speed of resection, and effectiveness [8, 
9]. In Japan, EMR is the most common method for remov-
ing small colonic polyps; however, CSP has gradually been 
introduced. Only few reports regarding the utility and safety 
of CSP in Japanese patients exist [10-13]. Horiuchi et al re-
ported that delayed bleeding requiring hemostasis after colon 
polypectomy occurred significantly less often with CSP than 
with EMR [11]. Two studies comparing the types of snares 
used during CSP have been published [13, 14]. One report 
demonstrated that CSP with a thin wire snare was more effec-
tive than that with a thick-wired snare, although differences 
in the completeness of the histological excision were not sta-
tistically significant [14]. Another report demonstrated that a 
CSP snare with a thinner wire and/or of a shield-like shape 
was more effective than the traditional CSP snare [13]. How-
ever, there has been no report on the relationship between the 
histologically complete resection rate and the snare size used 
during CSP.

In the present study, we retrospectively evaluated the his-
tologically complete resection rates of colon polyps removed 
by CSP and the complications associated with CSP compared 
with EMR. Moreover, we examined the histologically com-
plete resection rate and frequency of complications in terms of 
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the snare size used during CSP.

Methods

Patients

A total of 423 consecutive patients (285 male and 138 female; 
mean age, 67.9 years) with 1,010 lesions (range of polyp size, 
3 - 15 mm; average polyp size, 6.8 mm; macroscopic type, 582 
lesions of sessile type, 323 lesions of semipedunculated type, 
and 105 lesions of pedunculated type) resected by EMR and 
106 consecutive patients (83 male and 23 female; mean age, 
66.8 years) with 175 lesions (range of polyp size, 3 - 10 mm; 
average polyp size, 5.0 mm; macroscopic type, 135 lesions of 
sessile type and 40 lesions of semipedunculated type) resected 
by CSP at Aichi Medical University School of Medicine be-
tween May 2014 and June 2015 were recruited. Moreover, the 

lesions resected by CSP were divided into two groups: 89 us-
ing a long snare (diameter, 27 mm) between May 2014 and 
November 2014 and 86 using a short snare (diameter, 13 mm) 
between December 2014 and June 2015.

The Ethics Committee of Aichi Medical University School 
of Medicine granted approval for this study, and written in-
formed consent for participation in all the study procedures 
was obtained from all patients.

EMR and CSP procedures

EMR and CSP procedures were performed according to our in-
stitutional methods. EMR was principally indicated in polyps 
of 20 mm or less in diameter and CSP was indicated in polyps 
of 3 - 10 mm in diameter. EMR and CSP were performed us-
ing either a long snare (Captivator 27 mm, Boston Scientific, 
Tokyo, Japan) or a short snare (Captivator 13 mm, Boston Sci-
entific, Tokyo, Japan).

Table 1.  Comparison of Characteristics of Patients in the EMR and CSP Groups

EMR CSP P value

Number of patients 423 106

Sex (male/female) 285/138 83/23 < 0.05

Mean age in years (range) 67.9 (35 - 90) 66.8 (40 - 85) NS

Hypertension (presence/absence) 169/254 37/69 NS

Diabetes mellitus (presence/absence) 76/347 23/83 NS

Liver disease (presence/absence) 17/406 6/100 NS

Hemodialysis (presence/absence) 12/411 4/102 NS

Other comorbidities (presence/absence) 97/326 18/88 NS

Usage of an anticoagulant and/
or antiplatelet drugs (%)

22 19 NS

EMR: endoscopic mucosal resection; CSP: cold snare polypectomy; NS: not significant.

Table 2.  Comparison of Polyp Characteristics Between the EMR and CSP Groups

EMR CSP P value

Number of lesions 1,010 175

Mean lesion size in mm (range) 6.8 (3 - 15) 5.0 (3 - 10) NS

Macroscopic type of polyp (sessile/semipedunculated/pedunculated) 582/323/105 135/40/0 < 0.05

Histological type of polyp (adenocarcinoma/adenoma/hyperplasia) 18/905/87 0/157/18 NS

EMR: endoscopic mucosal resection; CSP: cold snare polypectomy; NS: not significant.

Table 3.  Comparison of the Histologically Complete Resection Rate and Fre-
quency of Complications in the EMR and CSP Groups

EMR CSP P value
Histologically complete resection rate (%) 60.9 53.1 NS
Postoperative bleeding (%) 0.2 0 NS
Perforation (%) 0 0 NS

EMR: endoscopic mucosal resection; CSP: cold snare polypectomy; NS: not significant.
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Evaluation of complete resection rate

The EMR and CSP procedures were defined as a histologi-
cally complete resection when a horizontal margin and a verti-
cal margin of the resected polyp were histologically negative. 
The EMR and CSP procedures were defined as a histologically 
incomplete resection when a horizontal margin and a vertical 
margin of resected polyp were histologically positive or un-
certain.

Statistical analysis

The results are presented as the mean ± SD for quantitative 
data and as percentages for categorical data. Quantitative data 
were analyzed using the Mann-Whitney U test and categorical 
data were analyzed using the χ2 test or Fisher’s exact test. All 
statistical analyses were performed in JMP version 9.02 for 
Windows software (SAS Institute Inc., Cary, NC, USA). A P-
value < 0.05 was considered significant.

Results

Comparison between EMR and CSP

Four hundred and twenty-three patients underwent EMR 
and 106 patients underwent CSP. There were significant dif-
ferences in sex between the two groups (Table 1). However, 
there were no significant differences in other background fac-
tors (Table 1). One thousand and ten polyps were resected by 
EMR and 175 polyps were resected by CSP (Table 2). There 
were no significant differences in the mean size or histological 
type of the colon polyps between EMR and CSP groups (Table 
2). However, the frequency of pedunculated or semipeduncu-
lated type polyps in the EMR group was significantly higher 
than that in the CSP group (P < 0.05) (Table 2). There was no 
significant difference in the histologically complete resection 
rate between EMR and CSP (Table 3). There was also no sig-

nificant difference in the frequency of complications including 
postoperative bleeding and perforation between EMR and CSP 
(Table 3).

Comparison between short snare and long snare

Eighty-six polyps were resected by CSP using the short snare 
and 89 polyps were resected by CSP using the long snare 
(Table 4). There were no significant differences in the macro-
scopic type or histological type of the polyps between the two 
groups (Table 4). However, the histologically complete resec-
tion rate of CSP with the short snare was significantly higher 
than that of CSP with the long snare (P < 0.05) (Table 5). In 
contrast, there was no significant difference in the frequency of 
complications between CSP with the short snare and with the 
long snare (Table 5).

Discussion

CSP was first reported to be a safe excision method for small 
polyps in 1992 [2]. In 2005, the efficacy of CSP for the re-
moval of small colon polyps was reported with the conclusion 
that cold snare removal of colon polyps was associated with a 
high retrieval rate [15]. A prospective multicenter study also 
reported that postoperative bleeding did not occur in CSP of 
1,015 colon polyps [16]. Chang et al reported that CSP was 
superior to cold forceps polypectomy with regard to the com-
pleteness of polypectomy and was a less time-consuming pro-
cedure [17]. Therefore, the cold snare technique has been rec-
ommended for the removal of small polyps owing to its safety 
profile, speed of resection, and effectiveness [8, 9].

In Japan, additional studies demonstrated that CSP requires 
a shorter procedure time and eliminates concerns associated 
with electrocautery-related tissue damage and post-polypecto-
my cautery syndrome [10]. Moreover, a randomized controlled 
trial from a single institution found that postoperative bleeding 
occurred in 14% of patients receiving hot polypectomy with 
EMR, whereas it did not occur in the CSP group [11]. An-

Table 4.  Comparison of Polyp Characteristics Based on Snare Length

CSP using short snare CSP using long snare P value

Number of lesions 86 89

Macroscopic type of polyp (sessile/semipedunculated) 68/18 67/22 NS

Histological type of polyp (adenoma/hyperplasia) 80/6 77/12 NS

CSP: cold snare polypectomy; NS: not significant.

Table 5.  Comparison of the Histologically Complete Resection Rate and Frequency of Complications by CSP 
Snare Length

CSP using short snare CSP using long snare P value
Histologically complete resection rate (%) 61.6 44.9 < 0.05
Complications 0 0 NA

CSP: cold snare polypectomy; NA: not applicable.
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other report confirmed that the post-bleeding risk of CSP was 
extremely low compared with that of hot polypectomy with 
EMR. These previous reports concluded that neither difficulty 
in polyp retrieval nor bleeding after CSP was a problem en-
countered with CSP [10, 11]. Ichise et al demonstrated that the 
frequency of abdominal symptoms after hot polypectomy with 
EMR was higher than that after CSP even when no perforation 
or bleeding requiring endoscopic hemostasis occurred [10]. In 
our study, no perforation occurred in either the EMR or the 
CSP group. In contrast, two patients had postoperative bleed-
ing (0.2%) in the EMR group, whereas none in the CSP group 
had. However, this difference was not statistically significant. 
Therefore, CSP can be considered, at least, as safe as EMR, 
similar to the conclusions from a previous report [11].

Several studies have evaluated the histologically complete 
resection rate of colon polyps removed by CSP with rates rang-
ing widely from 44.1% to 91% [13, 14]. The wide range of the 
histologic complete resection rate in CSP may depend on the 
technical skill involved, the treatment process for the speci-
mens of the resected colon polyps, or the diagnosing abilities 
among pathologists. However, the data on the histologic com-
plete resection rate in CSP are limited, and further studies are 
needed to better understand the factors influencing the rate and 
to elucidate the accurate rate of histologically complete resec-
tion in CSP. In the present study, the histologically complete 
resection rates were 53.1% in CSP and 60.9% in EMR. The 
histologically complete resection rate of CSP in our results 
was similar to that in previous reports. However, to our knowl-
edge, no study has reported the histologically complete resec-
tion rate of colon polyps resected by EMR; thus, we could not 
compare our EMR rate with that of previous reports.

Given the lack of reports on the influence of the size of the 
polypectomy snare used during CSP on the histologically com-
plete resection rate, we compared the obtained by CSP with a 
long snare and by CSP with a short snare. The results demon-
strated that the histologically complete resection rate using the 
short snare was significantly higher than that using the long 
snare. Therefore, CSP with the short snare is more useful com-
pared with CSP using the long snare. Smaller snares, such as 
that used in our study, appears to be more appropriate and is 
recommended for use for the removal of colon polyps less than 
10 mm. The higher complete resection rate in CSP using the 
short snare may be due to the ability to impose the short snare 
upon the normal colon mucosae surrounding the polyps more 
strongly compared with the long snare, thus securing more 
normal mucosae surrounding the polyps as safety margins and 
avoiding the leaving behind of polyps, especially at the bound-
ary lesion between the normal mucosa and the polyp.

Limitations of the present study include the use of ret-
rospective data from a single center and the relatively small 
number of polyps. However, this study is the first report to 
compare the histologically complete resection rates between 
EMR and CSP. Moreover, our study demonstrated that snare 
size influenced the histologically complete resection rates in 
CSP.

In conclusion, CSP is a useful, safe method for the remov-
al of colonic polyps without complications, with performance 
equivalent to that of EMR. The histologically complete resec-
tion rate with CPS using the short snare is significantly higher 

than that with CPS using the long snare. Thus, our study dem-
onstrates that the short snare is more useful for the removal 
of colonic polyps compared to the long snare. More studies 
are needed to further elucidate the utility of CSP and also to 
develop more appropriate devices and methods for CSP.
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