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Abstract

AIM: To investigate the feasibility of cold share
polypectomy (CSP) in Japan.

METHODS: The outcomes of 234 non-pedunculated
polyps smaller than 10 mm in 61 patients who underwent
CSP in a Japanese referral center were retrospectively
analyzed. The cold snare polypectomies were performed
by nine endoscopists with no prior experience in CSP
using an electrosurgical snare without electrocautery.

RESULTS: CSPs were completed for 232 of the 234
polyps. Two (0.9%) polyps could not be removed
without electrocautery. Immediate postpolypectomy
bleeding requiring endoscopic hemostasis occurred in
eight lesions (3.4%; 95%CI: 1.1%-5.8%), but all were
easily managed. The incidence of immediate bleeding
after CSP for small polyps (6-9 mm) was significantly
higher than that of diminutive polyps (< 5 mm; 15%
vs 1%, respectively). Three (5%) patients complained
of minor bleeding after the procedure but required no
intervention. The incidence of delayed bleeding requiring
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endoscopic intervention was 0.0% (95%CI: 0.0%-1.7%).
In total, 12% of the resected lesions could not be
retrieved for pathological examination. Tumor involve-
ment in the lateral margin could not be histologically
assessed in 70 (40%) lesions.

CONCLUSION: CSP is feasible in Japan. However,
immediate bleeding, retrieval failure and uncertain
assessment of the lateral tumor margin should not be
underestimated. Careful endoscopic diagnosis before
and evaluation of the tumor residue after CSP are
recommended when implementing CSP in Japan.

Key words: Colonoscopy; Endoscopic gastrointestinal
surgery; Colorectal neoplasm; Polypectomy; Cold snare
polypectomy
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Core tip: Cold snare polypectomy (CSP) was completed
for 232 of the 234 polyps. Immediate postpolypectomy
bleeding requiring endoscopic hemostasis occurred in
eight lesions (3.4%), but all were easily managed. The
incidence of immediate bleeding after CSP for small
polyps (6-9 mm) was significantly higher than that for
diminutive polyps (< 5 mm; 15% vs 1%, respectively).
Three (5%) patients complained of minor bleeding after
the procedure but required no intervention. In total,
12% of the resected lesions could not be retrieved for
pathological examination. Tumor involvement in the
lateral margin could not be histologically assessed in 70
(40%) lesions.
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INTRODUCTION

Colorectal cancer is one of the most common causes
of cancer-related death worldwide!!. The adenoma-
carcinoma sequence is thought to be the main route
of colorectal cancer development™, and the removal
of colorectal adenomas is known to reduce the risk
of subsequent colorectal cancer development and
colorectal cancer death™*. Endoscopic removal of all
detected adenomas during colonoscopy screening is
the standard strategy for the prevention of colorectal
cancer, although more than 90% of the polyps are less
than 10 mm in size, and most will never develop into
cancer during the lifetime of the patient”®. However,
in this context, it is important to note that endoscopic
resection is associated with potential complications that
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include bleeding and perforation®®®.. Thus, endoscopists
should always consider the most likely natural history of
the lesion and balance those considerations against the
risks associated with endoscopic resection™. Indeed,
Japanese guidelines do not recommend the removal
of diminutive (< 5 mm) colorectal polyps™, and most
Japanese endoscopists follow up diminutive colorectal
polyps that are not endoscopically removed based on
their experience!”.

Several techniques are available for the removal of
diminutive or small (6-9 mm) (subcentimetric) polyps,
although the optimal method remains unclear, and
the method selection is often based on expert opinion.
One approach that is used in Western countries for the
removal of subcentimetric polyps is cold polypectomy,
i.e., removal without electrocautery. This approach
seems to minimize the risks of complications when
removing subcentimetric lesions™". Two different cold
polypectomy techniques are available. Cold forceps
polypectomy (CFP) is a simple and easy procedure
using endoscopic forceps without electrocautery!?,
The second technique is cold snare polypectomy (CSP),
which uses snare resection without electrocautery and
has been reported to be a safe method for the removal
of subcentimetric polyps'®. Although CSP appears to
be a promising procedure for endoscopic removal of
subcentimetric colorectal polyps, CSP is not yet widely
used in Japan because of the lack of sufficient data
about this procedure. Therefore, the purpose of the
present study was to examine the feasibility of the use
of CSP in a Japanese center.

MATERIALS AND METHODS

Study design

This retrospective study was performed at the endoscopy
unit of the Osaka Medical Center for Cancer and Cardiova-
scular Diseases. The study protocol was approved by the
center’s local ethics committee. Patients with colorectal
polyps larger than 5 mm who were recommended to
undergo polypectomy and all polyps detected during
screening colonoscopies were included in the study. All
consecutive patients who underwent colorectal CSP for
a subcentimetric polyp between November 2012 and
March 2013 were included in a prospectively maintained
database. CSP was not performed in patients who were
undergoing anticoagulant and antiplatelet therapy.
Additionally, CSP was not performed for lesions with
suspected intramucosal or invasive carcinomas based on
endoscopic assessments. Written informed consent was
obtained from all patients upon inclusion.

Procedures

All procedures were performed by nine experienced
colonoscopists who had each conducted more than 100
colorectal polypectomies. None of the colonoscopists
had performed CSP prior to this trial. A standard type
colonoscope (EVIS CF-2401 or CF-260DI; Olympus
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Figure 1 Actual cold snare polypectomy procedure. A: A 5-mm flat adenoma located in the sigmoid colon; B: The electrosurgical snare is opened and pressed
against the colonic wall; C: The lesion and surrounding normal non-neoplastic mucosa are grasped and cut without electrocautery; D: Mucosal defect after cold snare
polypectomy. Oozing immediately occurred after the procedure but stopped within a few minutes.

Medical Systems, Co., Ltd., Tokyo, Japan) or a high-
definition magnifying colonoscope (CF-FH260AZI or
CF-H260AZI; Olympus) with a light source (EVIS CLV-
260SL; Olympus) and video processor (EVIS LUCERA
CV-260SL; Olympus) were used for all patients.
A transparent hood (D-201 series; Olympus) was
attached to the tip of the colonoscope™*. All patients
were prepared the day before colonoscopy with a low
fiber diet and preparatory medicines. Bowel preparation
and sedation were administered as previously described
in detail™®. The colonoscope was first inserted into the
cecum using the conventional white light mode. In
cases of incomplete total colonoscopy (e.g., stenosis
with advanced colorectal cancer, pain or discomfort
or difficult insertion caused by looping), any detected
lesions were recorded and removed within the range of
observation. The location, size, and macroscopic type
of all of the lesions were documented according to the
Paris classification!**”, The size was determined using
biopsy forceps with a 2.2-mm outer diameter (Radial
Jaw 3; Boston Scientific, Natick, MA, United States)
or a 13-mm small hexagonal electrosurgical snare
(Captivator; Boston Scientific). Magnifying endoscopy
was performed to predict the tumor histology when
available. CSP was performed using an electrosur-
gical snare (Captivator; Boston Scientific) without
electrocautery (Figure 1, videos). The polyp was snared
including normal surrounding mucosa to maintain a
non-neoplastic mucosal margin around the lesion. Blood
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oozing was usually observed immediately after CSP.
In the first 10 cases, we observed the resection sites
until the oozing stopped. After these 10 cases, oozing
wounds were left behind, and endoscopic hemostasis
was only performed when spurting or massive bleeding
occurred. If the polyps were unresectable with CSP,
electrocautery was used for their removal. The removed
lesions were suctioned and retrieved after CSP. The
retrieved specimens were immersed in 20% formalin
without pinning on a plate and examined using standard
hematoxylin and eosin staining. Two experienced
histopathologists who were blinded to the endoscopic
findings evaluated all of the specimens according to the
Japanese classification of colorectal carcinomas!'®.

Statistical analysis

The procedural details were prospectively recorded in
a database, and the medical records were thoroughly
investigated. The collected data included patient
age, gender, polyp location (i.e., cecum, ascending
colon, transverse colon, descending colon, sigmoid
colon, or rectum), polyp size, endoscopist (expert or
senior resident), morphological type (i.e., protruded/
sessile or superficial/elevated), histological diagnosis,
incidence of immediate postpolypectomy bleeding
requiring endoscopic hemostasis, incidence of delayed
bleeding (clinically evident after examination) and any
abdominal symptoms. Endoscopic hemostasis was
usually performed for delayed postpolpectomy bleeding
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Table 1 Baseline data of the participants (7 = 61)

Male/female (%) 44 (72%)/17 (28%)

Median age 65
(range, yr) (40-86)
Total detected lesion 234
Median detected lesion per patient (range) 3 (1-16)
Location
Cecum 19 (8%)
Ascending colon 61 (26%)
Transverse colon 56 (24%)
Descending colon 33 (14%)
Sigmoid colon 52 (22%)
Rectum 13 (6%)
Morphology
Protruded, sessile 205 (88%)
Superficial, elevated 29 (12%)
Median detected polyp size 4
(range, mm) (1-9)
Endoscopist
Expert 79 (34%)
Senior resident 155 (66%)
Histological type
Not retrieved 28 (12%)
Non-neoplastic polyp 28 (12%)
Neoplastic polyp 176 (76%)
Horizontal margin (neoplastic lesion only)
HM 0 104 (59%)
HM 1 2 (1%)
HM X 70 (40%)

HM X: Tumor involvement of the lateral margin could not be assessed;
HM 0: No tumor identified at the lateral margin; HM 1: Tumor identified
at the lateral margin.

when patients experienced repetitive bloody bowel
discharges or became hemodynamically unstable.
The study investigators assessed the symptoms in the
outpatient department during follow-up appointments.
Because this was a pilot feasibility study, the sample
size was not estimated. The results related to non-
parametric data are reported as the medians (ranges)
and were compared by Wilcoxon test. The incidence
(%) was used for the categorical variables, which were
compared using the Yates’ ° test. The data analyses
were conducted using the statistical package JMP 10
(SAS Institute, Cary, NC, United States).

RESULTS

Baseline data

Two-hundred patients underwent colorectal endoscopic
resection (including conventional polypectomy, endos-
copic mucosal resection, and endoscopic submucosal
dissection) between November 2012 and March 2013.
CSP was attempted in 61 patients in this study. The
baseline data of the participants are shown in Table
1. The median age (range) of the patients was 65
(40-86) years. The patients comprised 44 (72%) men
and 17 (28%) women. In total, 234 subcentimetric
lesions were detected during colonoscopy screening.
The median and maximum numbers of polyps detected
per patient were 3 and 16, respectively. Thirteen
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(21%) patients presented with only one subcentimetric
polyp, and 48 (79%) patients presented with at least
two subcentimetric lesions. Two hundred five (88%)
of the lesions were protruded/sessile (0-1 s), and 29
(12%) were superficial/elevated (0-1Ia). The median
(range) size of the polyps was 4 (1-9) mm. Among
these lesions, 186 (80%) were diminutive (< 5 mm),
and 48 (20%) were small (6-9 mm). One hundred and
thirty-six (58%) polyps were located proximal to the
splenic flexure, and 98 (42%) were situated distal to
the splenic flexure. In total, 79 (34%) CSP procedures
were performed by four experts, and 155 (66%) were
performed by five senior residents.

Procedures for and outcomes of CSP

CSP was attempted for 234 subcentimetric polyps in
61 patients. Two (0.9%) polyps could not be resected
without electrocautery and were thus removed by
conventional polypectomy with electrocautery. One
of these was a 2-mm protruded type inflammatory
polyp that was located near a scar from a previous
polypectomy in the transverse colon. The other polyp
was an 8-mm protruded type adenoma located in the
rectum. Thus, CSP was completed for 232 polyps in
61 patients. Immediate postpolypectomy bleeding
requiring endoscopic hemostasis occurred in eight
lesions (3.4%; 95%CI: 1.1%-5.8%). Although no
differences were observed in sex, age, location,
morphology, endoscopist or histological type between
the lesions with and without immediate bleeding, the
median lesion size with immediate bleeding was larger
than that of the lesions without immediate bleeding
(7.5 mm vs 4.0 mm, respectively, P = 0.002), and the
incidence of immediate bleeding after CSP was greater
for the small than the diminutive polyps (15% vs 1%,
respectively, P = 0.001) (Table 2). All eight cases of
immediate postpolypectomy bleeding were easily
managed by endoscopic clipping alone. All patients
who underwent CSP visited our outpatient department
7-35 d (median, 14 d) after the procedures. Three
(5%) patients complained of minor bleeding after
the procedure that stopped without any intervention.
Therefore, the incidence of delayed bleeding requiring
endoscopic intervention after CSP without prophylactic
clipping was 0.0% (95%CI: 0.0%-1.7%). No other
complications, such as perforation or postpolypectomy
syndrome, were observed. Twenty-eight (12%) of the
232 lesions could not be retrieved after resection for
pathological analysis. The remaining 204 (88%) polyps
underwent histopathological assessments that revealed
176 (76%) neoplastic polyps (163 low-grade adenomas,
1 tubulovillous adenoma, 4 high-grade adenomas, 5
sessile serrated adenomas/polyps and three serrated
adenomas) and 28 (12%) non-neoplastic lesions. The
horizontal margins (HMs) of the neoplastic lesions that
were removed by CSP underwent pathological assess-
ments. One hundred four (59%) lesions were classified
as HM 0 (i.e., no tumor identified at the lateral margin),
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Table 2 Procedure-related outcomes

Immediate  Non-immediate P-value
bleeding bleeding
(n =8) (n = 224)
Male/female 8/0 146/78 0.10°
Median age 64.5 68 0.27°
(range, years) (50-76) (40-86)
Location 0.40°
Proximal to splenic flexure 3 (38%) 132 (59%)
Distal from splenic flexure 5 (62%) 92 (41%)

Morphology 0.59°

Protruded, sessile (0-Is or Isp) 7 (88%) 196 (88%)
Flat, elevated (0-IIa) 1(12%) 28 (12%)
Median size 7.5 (3-9) 4 (1-9) 0.002°
(range, mm)
< 5 mm (%) 2 (22%) 183 (82%) 0.001°
> 6 mm (%) 6 (78%) 41 (18%)
Endoscopist 0.54"
Expert 4 (50%) 74 (33%)
Senior resident 4 (50%) 150 (67%)
Histological type
Not retrieved 0 (0%) 28 (12.5%)
Non-neoplastic polyp 0 (0%) 28 (12.5%) 0.53"
Neoplastic polyp 8 (100%) 168 (75%)

“Yates’ 4” test; "Wilcoxon test.

2 (1%) were classified as HM 1 (i.e., tumor identified at
the lateral margin), and 70 (40%) were classified as HM
X (i.e., tumor involvement at the lateral margin could
not be assessed).

DISCUSSION

Although CSP has been reported to minimize the risk
of complications when removing subcentimetric polyps
in Western countries™®*”, this technique has not yet
been widely implemented in Japan. The present study
represents one of the largest patient samples regarding
CSP from any Japanese institution to date®®*, Our
results indicate that CSP is a safe and effective method
for resecting small colorectal lesions and suggest
that CSP is also a feasible method for the removal of
subcentimetric polyps in Japan.

Herein, we observed that the incidence of immediate
bleeding requiring endoscopic treatment after CSP was
3.4%, which is somewhat higher than that reported in
the prospective multicenter study conducted by Repici
et al'"! (1.8%). However, only 37% of the procedures
were CSPs, and the others were CFPs in the study
by Repici et a™", Thus, the incidence of immediate
bleeding after CSP might be different from that after
CFP. In this context, it should also be mentioned that
none of participating endoscopists herein had performed
CSP prior to this study, and some of them might have
been cautious about oozing that occurred after CSP
and unnecessarily used endoscopic clips. Regardless, all
cases of immediate CSP-associated bleeding were easily
managed endoscopically. Caution might be required
when adopting CSP, especially for small (6-9 mm)
polyps because these polyps exhibited a higher incidence
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of immediate bleeding compared to the diminutive (<
5 mm) polyps. We observed no CSP cases involving
delayed bleeding, perforation or postpolypectomy
syndrome that required treatment in this trial, which is
perhaps one of the greatest advantages of CSP.

Many Japanese patients who undergo polypectomy
are currently hospitalized for a few days, and the
number of hospitals that can perform polypectomy is
insufficient to treat all of the patients with colorectal
polyps. Considering this limited access to polypectomy
in Japan and the fact that more than 90% of polyps are
subcentimetric, it is possible that the implementation
of CSP could increase the availability of a safe and easy
procedure for the removal of subcentimetric polyps
in outpatients, which could not only the decrease
medical expenses associated with hospitalization but
also shorten the waiting time for polyp removal in large
groups of patients in Japan. Nonetheless, it should
be noted that minor bleeding (that did not require
endoscopic hemostasis) was observed in 3 patients
(5%) after CSP. Although we rarely experience such
minor bleeding after conventional polypectomy with
electrocautery, this information is important when
adopting CSP in daily practice.

Notably, we observed that CSP was associated with
a retrieval failure of 12%. Deenadayalu and Rex™"
reported no cases of retrieval failure after CSP in their
study, whereas Komeda et al*® reported a retrieval
failure of 19% after CSP. The relatively higher incidence
of retrieval failure associated with CSP might be an
issue of concern for endoscopists who do not currently
apply CSP in clinical practice. However, because the
indication for CSP is limited to subcentimetric polyps,
which have low risks for invasive carcinomas, this aspect
is perhaps not a major concern. Additionally, the “resect
and discard” policy, which omits formal pathological
examination, is now regarded as a promising strategy for
decreasing the cost and labor associated with screening
and surveillance colonoscopy™*”), Therefore, retrieval
failure will not be a major obstacle for the generalization
of CSP in the future especially if a “resect and discard”
strategy is adopted. Of course, careful endoscopic ass-
essment before CSP is essential to avoid removing and
discarding invasive carcinomas. Magnifying narrow-
band imaging may be a promising tool to secure the
safety of both CSP (i.e., by preventing the removal of
subcentimetric invasive carcinomas) and the “resect and
discard” strategy because pretreatment assessment
using magnifying endoscopy allows for the selection of
lesions with advanced histologies™®*. Therefore, we
believe that the combination of CSP and the “resect and
discard” strategy using magnifying narrow-band imaging
could provide a more efficient (i.e., simple, safe, and
cost-effective) strategy for screening and surveillance
colonoscopy.

Assessment of the HMs of tumor specimens that
have been resected by CSP is also a potential concern
for endoscopists who are skeptical about CSP because
we cannot expect the thermal burn effect to eradicate
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the neoplastic tissue around the electrosurgical snare
during CSP. The incidence of HM 1 was only 1.1% in
our trial, but the incidence of HM X was 40%. The main
indication for CSP is subcentimetric polyps, and for such
lesions, doctors do not usually pay attention to HM X
statuses because they expect the thermal burn effect
to occur and routinely confirm the absence of tumor
residue via observations of the surrounding mucosa.
Although Lee et al*” reported a significantly higher
rate of histologic eradication with CSP than with CFP in
their prospective randomized controlled trial, the non-
inferiority of CSP for tumor residues compared with
conventional polypectomy warrants further investigation
of the efficacy of CSP. In the meantime, although it is
important to pay attention to the presence of tumor
residue after CSP, care must be taken to remove the
surrounding non-neoplastic mucosa as well as the
targeted lesion when implementing CSP. Moreover,
careful observation of the surrounding mucosa after
CSP using magnifying endoscopy or chromoendoscopy,
the washing out of minor bleeding after CSP, and strict
surveillance colonoscopy are recommended until the
evidence for tumor residue after CSP is considered to be
adequate.

This was only a pilot study and therefore has some
limitations. First, although the number of CSP proce-
dures was larger than those of previous reports, the
small sample size remains still a major limitation of this
trial. A large-scale prospective study investigating the
actual incidence of delayed bleeding after CSP should be
conducted in the future. Second, we used a conventional
electrosurgical snare in this trial because the snare
developed for CSP was not available during the study
period. The use of this snare may have affected the
rates of removal failures or insufficient assessments of
the HMs of the resected specimens. Finally, although the
CSPs in this study were performed by nine endoscopists
with no prior experience in CSP, different results might
have been obtained if the endoscopists had experienced
at least 20-30 CSPs. Specifically, the 70 (40%) HM X
lesions should be carefully assessed.

In conclusion, we found that CSP is effective for
removal subcentimetric polyps in the colon and rectum.
CSP was safe and resulted in no cases of delayed
bleeding or perforation and a 3.4% incidence of mana-
geable immediate bleeding. Attention should be given
to the potential risk of bleeding immediately after
CSP, particularly for small (6-9 mm), lesions as well
as to careful endoscopic diagnosis before CSP and the
evaluation of tumor residue after CSP. Other areas of
concern when implementing CSP might be retrieval
failure and incomplete HM assessment. Nonetheless, we
conclude that CSP for subcentimetric colorectal lesions is
also a feasible procedure for implementation in Japan.

COMMENTS

Background

Although cold snare polypectomy (CSP) using snare resection without
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electrocautery has been reported to be a safe method for the removal of
subcentimetric polyps, CSP is not currently widely used in Japan.

Research frontiers

CSP is a promising procedure, but there are no detailed data about immediate
bleeding or the horizontal margins of the histological specimens from Japanese
institutions.

Innovations and breakthroughs

The incidence of immediate bleeding after CSP for small polyps (6-9 mm) was
significantly higher than that for diminutive polyps (< 5 mm). Histopathological
diagnoses can be often insufficient because 12% of the resected lesions could
not be retrieved for pathological examination, and tumor involvement in the
lateral margin could not be histologically assessed in 70 (40%) lesions.

Applications

The authors need to be cautious in the performance of CSP for small (6-9
mm) polyps due to concerns about immediate bleeding and histopathological
assessment.

Terminology

Cold forceps polypectomy is a simple procedure that uses endoscopic forceps
without electrocautery. CSP is a procedure that uses snare resection without
electrocautery.

Peer-review
This is an important manuscript.
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