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Background/Aims: The aim of this in vivo animal study was to evaluate the effectiveness and safety of dedicated cold snare (DCS)
compared with those of traditional snare (TS) for cold snare polypectomy (CSP).

Methods: A total of 36 diminutive (5 mm) and 36 small (9 mm) pseudolesions were made by electrocoagulation in the colons of
mini-pigs.

Results: For the diminutive lesions, there were no significant differences in technical success rate, procedure time, or complete
resection rate between the DCS and TS groups; the rate of uneven resection margin in the DCS group was significantly lower than
that of the TS group. For small lesions, technical success rate and complete resection rate were significantly higher in the DCS group
than in the TS group (100% [18/18] vs. 55.6% [10/18], p=0.003; 94.4% [17/18] vs. 40% [4/10], p=0.006). In addition, the procedure
duration was significantly shorter, and the rate of uneven resection margin was significantly lower in the DCS group (28.5 sec vs. 66.0
sec, p=0.006; 11.1% [2/18] vs. 100% [10/10], p<0.001). Two cases of perforation occurred in the DCS group. Multivariate analysis
revealed that DCS use was independently associated with complete resection.

Conclusions: DCS is superior to TS in terms of technical success, complete resection, and reducing the duration of the procedure for
CSP of small polyps. Clin Endosc 2021;54:390-396
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colon polyps, two prospective randomized studies comparing
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two methods showed that when the polyp size was 4 mm or
more, the rate of complete resection was significantly higher
when performing CSP, compared with cold forceps polypec-
tomy.”* For small colon polyps, CSP had a similar complete
resection rate and less delayed bleeding, compared with hot
snare polypectomy (HSP).! In addition, CSP was superior to
HSP in terms of ease of procedure, and the time required for
resection.” The European Society of Gastrointestinal Endos-
copy guidelines recommend that if the shape of the superficial
colorectal neoplasia is sessile or flat, and the size is diminutive
or small, CSP is the best choice to achieve en bloc resection.’

To improve the efficacy of CSP, a new device dedicated to
performing cold resection was developed; this new device has
a shield-shaped loop with a thinner wire.” These properties
result in more cutting than tearing through the ensnared mu-
cosa during cold resection, which achieves the resection more
easily.” In studies of human colorectal polyps, the superiority
of dedicated cold snares (DCSs) has been proven. For a 3-7
mm polyp, the endoscopic complete resection rate was sig-
nificantly higher in DCS than the traditional snare (TS) tech-
nique.” Another study comparing the two types of snares for
polyps up to 10 mm in diameter showed that the histological
complete resection rate was significantly higher with DCS."’

Although a few studies have shown the superiority of DCS,
it is still necessary to compare the two types of snares under
the same conditions, including lesion size or location. This in
vivo animal study was designed to evaluate the effectiveness
and safety of the DCS for CSP compared to the TS.

MATERIALS AND METHODS

This study was approved by the Institutional Animal Care
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and Use Committee of KNOTUS (Registration number: 19-
KE-121 [2/6/2019]) and was performed in the National Center
of Efficacy Evaluation for the Development of Health Products
Targeting Digestive Disorders (NCEED; Incheon, Korea). Two
replicates of animal experiments were conducted at a 6-month
interval. A mini-pig (Sus scrofa) weighing approximately 30 kg
was used for each experiment.

Preparation before polypectomy

Bowel preparation consisted of a clear fluid diet and 4 L of
polyethylene glycol solution with ascorbic acid divided into
four doses over 48 hours. The solution was administered via
an orogastric gavage tube. The sedative consisted of zolazepam
and tiletamine (Zoletil® Virbak, Peakhurst, Australia) 2.2 mg/
kg, and xylazine (Rompun®; Tlium, Smithfield, Australia) 1.1
mg/kg injected intramuscularly. After endotracheal intuba-
tion, general inhalation anesthesia was maintained using 1%
isoflurane (Ifran® Hana Pharm Co., Ltd., Seoul, Korea), and
oxygen mixture. The mini-pig was laid in the left lateral posi-
tion during the procedure.

Polypectomy protocol

All procedures were performed by a highly experienced
endoscopist (HHL) using a high-resolution gastroscope with a
3.2-mm diameter working channel (GIF-Q260]; Olympus Co.,
Tokyo, Japan). A transparent cap (Disposable Distal Attach-
ment, Model D-201-11304; Olympus) with an outer diameter
of 11.8 mm was placed on the tip of the endoscope. Diminu-
tive (5 mm) or small (9 mm) pseudolesions were demarcated
using the snare tip and coagulation current (forced coagula-
tion, effect 2, 40 W, ICC-200; Erbe Elektromedizin GmbH,
Tiibingen, Germany) (Fig. 1). The size of each pseudolesion
was estimated by comparing it with the inner diameter of the

Fig. 1. Creating two sizes (5 mm and 9 mm) of pseudolesions by electrocoagulation using a snare tip.
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Fig. 2. (A) Dedicated cold snare (Optimos Polypectomy Snare Cold Type; Taewoong, Gimpo, Korea). Left, 10 mm. Right, 15 mm. (B) Traditional snare (Optimos
Polypectomy Snare Oval Type; Taewoong). Left, 10 mm. Right, 15 mm.

distal attachment (9.8 mm). The pseudolesions were prepared
at the colon 5-50 cm from the anal verge. For testing DCS and
TS under the same conditions, a pair of pseudolesions of the
same size were arranged side by side along the transverse axis
of the colon at the same distance from the anus.

The DCS (Optimos Polypectomy Snare Cold Type; Tae-
woong, Gimpo, Korea) is shaped like a shield, and the diam-
eter of the wire is 0.36 mm (Fig. 2A). Its shape and thin wire
are appropriate for cold snaring. This snare was designed to be
able to use electrosurgical currents for HSP. The TS (Optimos
Polypectomy Snare Oval Type; Taewoong) is oval, and the di-
ameter of the wire is 0.45 mm (Fig. 2B). A 10 mm DCS or TS
was chosen for diminutive pseudolesions while a 15 mm DCS
or TS was used for small pseudolesions.

The CSP technique was standardized during the proce-
dure." After the snare was opened, the tip was anchored
several millimeters distal to the polyp by gently pushing the
catheter while keeping it down and right. Assuring that a 2
to 3 mm margin of normal tissue surrounded the pseudole-
sion, the snare wire was closed continuously until the lesion
was guillotined. The ensnared polyp was not lifted nor tented
during snare closure.

Snare stall was defined as failure of tissue amputation de-
spite the first complete closure of the snare handle. If snare
stall occurred, the “reopen and closure” technique was tried
2-3 times. The “reopen and closure” technique was performed
as follows: the snare was reopened partially, gently lifted away
from the colonic wall to release the excessively entrapped
submucosal tissue and closed again. Technical success was
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defined as complete amputation of the ensnared tissue by CSP
including following “reopen and closure”. Complete resection
was defined when the demarcations of the pseudolesions were
completely removed by CSP. The resection margin of the pol-
ypectomy site was observed carefully to assess the quality of
excision. The procedure time was calculated from the deploy-
ment of the snare to complete transection. Immediate bleed-
ing was defined as spurting or oozing that continued for more
than 30 sec.

Outcome variables

The primary outcome was the completeness of the proce-
dure including the technical success rate and complete resec-
tion rate. The secondary outcomes were procedure duration,
incidence of snare stall, uneven resection margin of polyp-
ectomy site, and adverse events such as immediate bleeding,
perforation, and retrieval failure.

Statistical analysis

All continuous variables were expressed as mean (= stan-
dard deviation) and were compared using the Student ¢-test
or Mann-Whitney U test as appropriate. Categorical variables
were expressed as percentages and compared between groups
using Chi-square or Fisher’s exact test as appropriate. Variables
with p-values <0.05 by univariate analysis were included in a
multivariate logistic regression model to identify the predictive
factors associated with complete resection. All analyses were
performed with the aid of SAS software version 9.4 (SAS Insti-
tute, Cary, NC, USA).



RESULTS

A total of 72 polypectomies were conducted for 36 diminu-
tive and 36 small lesions (Supplementary Video 1).

In diminutive lesions, although the DCS group showed
higher technical success (94.4% [17/18] vs. 72.2% [13/18],
p=0.177) and complete resection rate (94.1% [16/17] vs.
69.2% [9/13], p=0.187) as well as a shorter procedure time
(37.0 sec vs. 49.0 sec, p=0.072) compared to the TS group,
these differences were not statistically significant. However,
snare stalls and uneven resection margins occurred more fre-
quently in the TS group compared with the DCS group (88.9%
[16/18] vs. 16.7% [3/18], p<0.001, and 46.2% [6/13] vs. 0.0%
[0/17], p=0.008, respectively).

In small lesions, the DCS group showed higher technical
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success (100.0% [18/18] vs. 55.6% [10/18], p=0.003) and com-
plete resection rate (94.4% [17/18] vs. 40.0% [4/10], p=0.006)
as well as a shorter procedure duration (28.5 sec vs. 66.0 sec,
p=0.006) compared with the TS group. In addition, snare
stalls and uneven resection margins occurred more frequently
in the TS group compared with the DCS group (100.0% [18/18]
vs. 33.3% [6/18], p<0.001 and 100.0% [10/10] vs. 11.1%
[2/18], p<0.001, respectively) (Supplementary Video 2, Fig. 3).
With regard to adverse events, perforation occurred using
both the 10 mm and 15 mm snares in the DCS group (Sup-
plementary Video 3). Immediate bleeding and retrieval failure
were not different between the two groups (Table 1).

In multivariate analysis, DCS was the only independent fac-

tor associated with complete resection (odds ratio, 15.09; 95%
confidence interval, 3.02-127.11) (Table 2).

Fig. 3. Resection margins of cold snare polypectomy according to snare type and size. (A) Dedicated cold snare, 10 mm. (B) Dedicated cold snare, 15 mm.

(C) Traditional snare, 10 mm. (D) Traditional snare, 15 mm.
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Table 1. Baseline Characteristics of the Study Population

Lesion size 9 mm
S Dedicated cold snare Traditional snare P-value Dedicated cold snare Traditional snare P-value
10 mm (n=18) 10 mm (n=18) 15 mm (n=18) 15 mm (n=18)
Location (cm from anus) (range) 16.0 (13-30) 17.0 (13-28) 0.949 22.5(11-29) 24.0 (12-31) 0.763
Technical success, % 94.4 (17/18) 72.2 (13/18) 0.177 100 (18/18) 55.6 (10/18) 0.003
Time of procedure, sec (range) 37.0 (28-55) 49.0 (43-60) 0.072 28.5 (23-55) 66.0 (47-75) 0.006
Snare stall, % 16.7 (3/18) 88.9(16/18)  <0.001 33.3 (6/18) 100 (18/18) <0.001
Uneven resection margin, % 0.0 (0/18) 46.2 (6/13) 0.008 11.1(2/18) 100 (10/10) <0.001
Complete resection, % 94.1 (16/17) 69.2 (9/13) 0.187 94.4 (17/18) 40.0 (4/10) 0.006
Size of resected mucosa, mm 7.6£1.5 7.5+2.3 0.874 12.0£1.8 8.5+2.2 0.014
Immediate bleeding, % 0.0 (0/17) 7.7 (1/13) 0.891 5.6 (1/18) 20.0 (2/10) 0.585
Perforation 5.9 (1/17) 0.0 (0/13) >0.999 5.6 (1/18) 0.0 (0/10) >0.999
Retrieval failure 5.9 (1/17) 7.7 (1/13) >0.999 5.6 (1/18) 0.0 (0/10) >0.999
Table 2. Multivariate Logistic Regression Analysis for Complete Resection
Univariate Multivariate
OR 95% CI p-value OR 95% CI p-value
Location (cm from anus) 0.94 0.89-0.99 0.020 0.93 0.87-0.99 0.028
Lesion size 0.750
5 mm 1 Reference
9 mm 0.90 0.69-1.17 0.436
Snare type
Traditional snare 1 Reference
Dedicated cold snare 12.69 2.87-90.34 0.003 15.09 3.02-127.11 0.003

CI, confidence interval; OR, odds ratio.

DISCUSSION

This in vivo animal study demonstrated that a DCS was

more effective in terms of technical success and complete re-
section than a TS when performing CSP. Especially, the effec-
tiveness of the DCS was more evident for small pseudolesions
than it was for diminutive lesions. In addition, the procedure
duration for CSP using the DCS was reduced compared with
the TS.

A snare designed exclusively for cold resection has recently
been introduced.” The design of this DCS includes a thinner
wire and a shield-shaped loop, rather than the oval loop of
a TS. The DCS used in our study also had this design. The
decreased diameter of the DCS increases the pressure applied
to the mucosal surface per unit area and can be helpful to
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decrease the incidence of technical failures, and uneven resec-
tion. In addition, the shield-shaped loop is closed gradually
from the distal to the proximal side during ensnaring whereas
the oval loop is closed from all directions. Consequently, the
mucosa can be more easily pinched by the DCS compared
with the TS.

The present study confirmed that cold polypectomy with
a DCS is more effective than a thick-wired oval TS. For all of
the lesions, regardless of size, all but one pseudolesion (35/36)
were successfully resected using a DCS. Furthermore, the
mean time spent in polypectomies was shorter using the DCS
compared with the TS.

The differences between the two types of snares became
more prominent when the lesion size increased. As the size of
the lesion is increased, the contact area between the snare and



the ensnared tissue also increased, and the pressure per unit
area of the mucosal surface decreased. This caused snare stall,
which resulted in polypectomy failure even after using the “re-
open and closure” technique. According to our results, snare
stall occurred more frequently in the TS group. In particular,
we experienced snare stall in all the small lesions in the TS
group, and technical success could be achieved in only about
half of them. This result is in line with a previous human study
that demonstrated that the endoscopic completeness of the ex-
cision rate was significantly higher with the DCS, and that re-
section failures occurred only with a TS.” Endoscopic complete
resection inevitably leads to a histological complete resection
rate. Horiuchi et al. reported that the difference in histological
complete resection rate was greatest for 8-10 mm polyps be-
tween the two types of snares."” A network meta-analysis com-
paring cold polypectomy techniques for diminutive colorectal
polyps also revealed that a DCS was superior to a TS in terms
of histological complete resection.

The incidence of adverse events in terms of immediate
bleeding and retrieval failure were very low and were compa-
rable in both groups. These results correspond well with those
of earlier studies, which reported no statistically significant
differences in adverse events related to CSP between the two
types of snares.”'”'’ Regardless of the snare type, previous
studies suggested that CSP was sufficiently safe.'*'* However,
we experienced unexpected perforations in the DCS group.
Although there were no perforations after CSP in recent
meta-analyses that included a large number of CSP cases in
human studies,""*'* a recent report presented two cases of per-
foration with CSP that were successfully treated by endoscopic
clipping. It is unclear why two cases of perforations occurred
in the DCS group. First, the pressure against the colonic wall
during ensnaring in our in vivo study might be much stronger
compared with that during daily clinical practice, since we had
to capture the completely flat pseudolesions. Second, since
the pig colon is generally longer, but thinner than the human
colon, it is more likely to capture not only the mucosal and
submucosal layers, but also the muscularis propria during
snaring."

We expect the use of the DCS will increase gradually. The
earlier model of the DCS was not designed for combined use
with electrosurgical currents, a so-called HSP”"” However, the
recent models, as well as the snare used in the present study,
were made to be able to be used with electrocautery. There-
fore, since it could be used for both cold and hot snares, there
is no need to change to a TS even if we find a large polyp that
requires HSP.

In conclusion, use of the DCS for CSP increases the techni-
cal success rate and complete resection rate, and decreases the
procedure duration. Despite its well-known safety, CSP may
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also be associated with perforation. Use of the DCS is recom-
mended with priority for CSP of lesions >5 mm.
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Supplementary Materials

Video 1. The procedure process of cold snare polypectomy using a dedi-
cated cold snare (https://doi.org/10.5946/ce.2020.096.v001).

Video 2. Video documentation of a snare stall and resection failure
using cold snare polypectomy with a traditional snare (https://doi.
org/10.5946/ce.2020.096.v002).

Video 3. Video documentation of a perforation case using cold snare
polypectomy with a dedicated cold snare (https://doi.org/10.5946/
€e.2020.096.v003).
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