
Colonoscopy and polypectomy of adenomatous polyps decrea-
ses risk of colorectal cancer [1, 2]. Bleeding is a known serious
complication, with delayed post-polypectomy bleeding (DPPB)
occurring at a rate of around 0.23% to 1.9% for polyps overall
[3–5], and 7% for large polyps removed by endoscopic mucosal
resection (EMR) [6].

Established risk factors for DPPB include polyp size, mor-
phology and proximal colon location, as well as use of antiplate-
let or anticoagulant agents [7–9] Older age and presence of co-
morbidities have also been associated with increased rates of
DPPB following EMR of larger polyps [6, 10, 11] Prophylactic
endoscopic clip placement following polypectomy or EMR has
been proposed to decrease rates of DPPB. Debate has been on-
going for years regarding the role of routine prophylactic clip-
ping to prevent DPPB and studies to date have yielded conflict-
ing results [12–23].

Proponents of prophylactic clipping reference studies show-
ing reduced rates of DPPB [12, 16–18]. Conversely, those
against routine clipping point out the lack of proven efficacy
[13, 19, 20, 22] and the high cost of clip application. An Ameri-
can study [12] utilized a baseline cost of US$150 per clip and
calculated the total charge for clips per patient to be on aver-
age US$555.However, the total charge for clips required to
prevent one bleed was US$7025. In addition, there are practi-
cal challenges to applying clips, including prolonged procedure
time, and complete closure of polypectomy and EMR sites is not
always achievable, especially for large lesions [16, 17]. Yet
those in favor of clips counter that the healthcare costs asso-
ciated with managing a DPPB may well exceed the total clip
cost, particularly if there is a need for readmission to hospital
and repeat colonoscopy, or less commonly angiography or sur-
gery.

The 2017 European Society of Gastrointestinal Endoscopy
(ESGE) Clinical Guideline for colorectal polypectomy and EMR
[24] recommends routine prophylactic hemostasis only for
large pedunculated polyps (head ≥20mm or stalk ≥10mm),
using adrenaline injection and/or mechanical haemostasis (e. g.
endoloops or clips). The guidelines indicate that mechanical
hemostasis prophylaxis may be superior to adrenaline injection,
as evidenced by studies that found that use of mechanical devi-
ces for pretreatment of the polyp stalk, alone or in combination
with adrenaline injection, significantly decreased post-polypec-
tomy bleeding compared to adrenaline alone [24–26]. How-
ever, for non-pedunculated (i. e. sessile) polyps, the ESGE
guideline did not recommend routine clip closure to prevent
delayed bleeding. The guideline suggests that there may be a
role in selected high-risk cases, such as large polyps, antiplate-
let or anticoagulant use, or major comorbidity, but left this to
the discretion of the endoscopist. The guideline noted that
more randomized controlled trials (RCTs) were required to
guide decision-making in this area. Since the publication of
the guideline, there have been three additional RCTs published
that addressed this issue [16, 17, 19]. A re-examination of the
body of high-quality evidence regarding prophylactic clipping
following colorectal polypectomy or EMR is therefore warran-
ted, and has been performed by Kamal et al. in a meta-analysis
entitled “Prophylactic hemoclips in prevention of delayed post-
polypectomy bleeding for ≥1 cm colorectal polyps: Meta-analy-
sis of randomized controlled trials”[27].

Seeking to definitively answer the question “to clip or not to
clip,”[28] the primary outcomes of interest were DPPB with
polyps ≥2cm and polyps 1 to 1.9 cm. Secondary outcomes in-
cluded DPPB for all polyps ≥1 cm, proximal polyps, distal
polyps, anticoagulant/antiplatelet therapy use, perforation
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and post-polypectomy syndrome. Inclusion criteria were stud-
ies with pedunculated polyps, as well as abstracts, and sub-
group analysis was performed based on polyp location and an-
ticoagulant/antiplatelet use. A total of nine RCTs (eight full
publications and one abstract) were included in their analysis,
comprising 3764 polyps, of which 1917 had prophylactic clip
placement and 1847 did not.

With regard to the primary outcome of DPPB with polyps
≥2 cm, there were five relevant studies with 1492 polypectom-
ies [16, 17, 19, 20, 23], and the rate of DPPB with polyps that
were prophylactically clipped was significantly lower at 4% vs
7% (pooled RR 0.55; 95% CI 0.36–0.86). This benefit remained
statistically significant for sessile polyps, with a pooled RR of
0.51 (95% CI 0.32–0.82) when two studies that had included
pedunculated polyps were excluded from the analysis. When
proximally located polyps ≥2 cm were examined specifically,
rates of DPPB were again significantly lower with prophylactic
clipping at 4% vs 10% (pooled RR 0.41; 95% CI 0.24–0.70).
However, there was no statistically significant difference with
prophylactic clipping of distally located polyps ≥2cm (pooled
RR 1.23; 95% CI 0.45–3.32). The results for these subgroups
were similar after excluding one study that had included ped-
unculated polyps [19]. In patients taking antiplatelet or antic-
oagulants, reduced DPPB rates were again demonstrated with
prophylactic clipping (pooled RR 0.50; 95% CI 0.25–0.99). Clip-
ping showed no reduction in rates of perforation or post-poly-
pectomy syndrome.

For polyps 1 to 1.9 cm, four studies were included in the a-
nalysis [19, 21, 23, 29]. There was no benefit to clipping in this
group (pooled RR 1.07; 95% CI 0.59–1.97). Although there
was a reduction in rates of DPPB for all polyps ≥1cm in size
(pooled RR 0.59; 95% CI 0.42–0.83), this was no longer statisti-
cally significant when the authors excluded two studies which
included only polyps ≥2 cm [16, 17] (pooled RR 0.75; 95% CI
0.45–1.23).

The findings of this meta-analysis demonstrate a reduction
in DPPB with prophylactic clip placement in proximally located
colonic polyps≥2cm. To the best of our knowledge, there has
only been one previously published meta-analysis that showed
a statistically significant benefit from prophylactic clipping, and
this was for large lesions≥2cm removed by EMR [30]. However,
three other meta-analyses showed a trend towards a reduction
in DPPB with prophylactic clipping for larger polyps, but did not
demonstrate statistical significance [31–33].

There is likely good reason why this most recent meta-anal-
ysis was able to draw a statistically stronger conclusion, where
earlier analyses could only hint at a trend. This is due to the in-
creasing body of high-quality evidence relating to prophylactic
clipping, especially in larger polyps, which has grown substan-
tially with the addition of three RCTs published over the last
year [16, 17, 19]. Two of these recently published RCTs exam-
ined rates of DPPB in polyps ≥2cm [16, 17], and found a signif-
icant benefit, whereas the third examined polyps ≥1cm, and
failed to demonstrate a benefit even on subgroup analysis of
larger polyps [19].

The conclusions of Kamal et al.’s meta-analysis are suppor-
ted by another meta-analysis recently accepted for publication

by Spadaccini et al [34]. Their review of nine RCTs demonstrat-
ed an almost 50% risk reduction in DPPB with prophylactic clip-
ping in proximal colonic polyps ≥2cm, but no significant bene-
fit from clipping overall. Their findings translated to a number
needed to treat with clips of 23 patients to prevent one DPPB
in lesions of this large size.

Kamal et al.’s meta-analysis has a number of limitations, in-
cluding use of one abstract [35], and omission of some poten-
tially relevant studies due to the exclusion criteria [22, 36]. Fur-
thermore, only two studies reported data on anticoagulant or
antiplatelet use in patients with polyp ≥2 cm, which makes it
difficult to draw definitive conclusions regarding best practice
in this group. However, considering that they are at an in-
creased risk of DPPB compared to the average patient, it is likely
that prophylactic clip placement would have an even greater
benefit in these patients. We do not yet know whether there is
proven benefit from prophylactic clipping in polyps < 2 cm for
patients taking antiplatelet or anticoagulant drugs, and further
studies will be required.

Therefore, we have been asked to address the question of
whether the ESGE guidelines should be revised in light of the
findings of this meta-analysis. Our view is that large peduncula-
ted polyps should continue to be routinely prophylactically clip-
ped as per the existing guidelines, because these typically have
a large vessel within the stalk that can result in major bleeding,
they usually require only one or two clips to close, and the ben-
efit for this indication has already been established. With re-
spect to sessile polyps, we now have new knowledge that clip-
ping of large (≥2 cm), proximal colon sessile polyps is proven to
reduce DPPB. However, we believe this does not necessarily
translate to recommending it routinely as a standard of care,
as multiple other practical factors must be taken into consid-
eration. A major factor to consider is lesion size, as larger de-
fects require more clips to close and may not be amenable to
complete closure in many instances. Evidence exists that partial
or incomplete clipping of the polypectomy or EMR defect is not
effective in reducing DPPB, and that even in expert hands, 43%
of EMR sites sized ≥20mm could not be fully closed with clips
[16]. Furthermore, the cost-benefit analysis will vary substan-
tially depending on the number of clips required and the local
cost for each clip. Additional factors requiring consideration in-
clude local time pressures for endoscopy room access due the
excess time required for clip application, and the skill level of
endoscopists in safely applying multiple clips to close larger po-
lypectomy or EMR sites, with accidental perforation during clip
application a possibility if not performed correctly. Moreover,
patient factors, such as comorbidities, ability to tolerate a po-
tential DPPB, anticoagulant or antiplatelet use, and even pa-
tients returning to rural areas after their procedure will all influ-
ence the decision to clip.

Clips may also complicate surveillance of polypectomy or
EMR sites. In some cases, clips remain adherent and may need
to be physically removed at surveillance colonoscopy, or alter-
natively allowed further time to slough off spontaneously, re-
quiring an additional colonoscopy at a later interval to review
the polypectomy or EMR site after the clip is no longer present.
The ongoing presence of clips often results in growth of granu-
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lation tissue, which can be difficult to distinguish from recur-
rent adenoma [37]. Even once clips have been expelled, the
well-described entity of “clip artifact” can impair the assess-
ment of EMR and polypectomy scar sites [37], and in the ab-
sence of expertise in interpreting mucosal pit patterns, poten-
tially result in unnecessary further resection at the scar site. Fi-
nally, emerging techniques such as cold snare polypectomy and
cold snare EMR have demonstrated very low rates of delayed
bleeding, even for large polyps including both sessile serrated
adenomas/polyps and adenomas [38, 39] and it is unlikely that
routine clip placement in this cohort would be worthwhile.

So should we revise the 2017 ESGE guidelines? We believe
the answer is yes. The guidelines should have the following ad-
ditional recommendation: Delayed post polypectomy bleeding
following “hot snare” polypectomy or EMR of large (≥20mm
sized), sessile, proximal colon polyps is reduced by the applica-
tion of endoscopic clips. However, this still cannot be recom-
mended as a routine standard of care, due to multiple patient,
lesion, and procedural factors that affect risks and benefits of
clip application. Therefore, careful consideration by the endos-
copist of the role for prophylactic clip application in each case
remains the appropriate standard of care.
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