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ABSTRACT
These guidelines provide an evidence-based framework
for the management of patients with large non-
pedunculated colorectal polyps (LNPCPs), in addition to
identifying key performance indicators (KPIs) that permit
the audit of quality outcomes. These are areas not
previously covered by British Society of Gastroenterology
(BSG) Guidelines.
A National Institute of Health and Care Excellence

(NICE) compliant BSG guideline development process
was used throughout and the Appraisal of Guidelines for
Research and Evaluation (AGREE II) tool was used to
structure the guideline development process. A
systematic review of literature was conducted for English
language articles up to May 2014 concerning the
assessment and management of LNPCPs. Quality of
evaluated studies was assessed using the Scottish
Intercollegiate Guidelines Network (SIGN) Methodology
Checklist System. Proposed recommendation statements
were evaluated by each member of the Guideline
Development Group (GDG) on a scale from 1 (strongly
agree) to 5 (strongly disagree) with >80% agreement
required for consensus to be reached. Where consensus
was not reached a modified Delphi process was used to
re-evaluate and modify proposed statements until
consensus was reached or the statement discarded.
A round table meeting was subsequently held to finalise
recommendations and to evaluate the strength of
evidence discussed. The GRADE tool was used to
assess the strength of evidence and strength of
recommendation for finalised statements.
KPIs, a training framework and potential research

questions for the management of LNPCPs were also
developed. It is hoped that these guidelines will improve
the assessment and management of LNPCPs.

OBJECTIVE
To provide a structured framework for the manage-
ment of large non-pedunculated colorectal polyps
(LNPCPs).

AIMS AND METHODS
The purpose of the guideline is to provide an
evidence-based framework for the optimal manage-
ment of LNPCPs for clinicians involved in their
management, including gastroenterologists, nurse
practitioners, physicians, colorectal surgeons,

radiologists and pathologists. These guidelines refer
specifically to lesions considered benign at the time
of assessment and/or lesions without biopsy-proven
malignancy. The management of malignant lesions
is detailed in a recent position statement by the
Association of Coloproctologists of Great Britain
and Ireland (ACPGBI) and updated National
Institute of Health and Care Excellence (NICE)
guidelines for colorectal carcinoma.1–3

LNPCPs carry an increased risk of colorectal
cancer, can be challenging lesions to resect endo-
scopically and are associated with an increased risk
of incomplete excision and complications. The UK
incidence of LNPCPs is unknown and no previous
framework exists for the management of these
lesions.
Key questions we sought to cover included:
1. What are the key definitions and terms asso-

ciated with LNPCPs?
2. What are the available management options?
3. What are the key principles for optimal man-

agement, including both assessment and
therapy?

4. Which are the most complex lesions and how
should they be managed?

5. What histopathological considerations are
important in the management of LNPCPs?

6. When is surgical or conservative management
more appropriate than endoscopic therapy?

7. Can multidisciplinary input into assessment
and therapy improve management?

8. What information should patients be given
about their management?

9. How should anticoagulant and antiplatelet
drugs be managed before and after procedure?

10. How should patients be followed up after
endoscopic removal of LNPCPs?

11. What are the most appropriate key perform-
ance indicators for monitoring the quality of
management of LNPCPs?

12. What can be done to improve formal training
in the management of LNPCPs?

13. What aspects of LNPCP management have the
weakest evidence base and what are the key
research questions which will help address
these?

The Appraisal of Guidelines for Research and
Evaluation (AGREE II) instrument provided a
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methodological framework for the development of the guide-
lines. In accordance with the British Society of Gastroenterology
(BSG) NICE-compliant guideline process, a Guideline
Development Group (GDG) including gastroenterologists,
endoscopists, colorectal surgeons, gastrointestinal pathologists
and a patient representative was selected to ensure wide-ranging
expertise across all relevant disciplines. The surgical and histo-
pathological representatives were nominated by the ACPGBI
and the Royal College of Pathologists, respectively. A writing
subcommittee was formed to identify key search terms for a
comprehensive literature review of the management of LNPCPs
and to develop draft recommendation statements.

A literature search for English language articles published up
to the present was performed using PubMed. The term ‘colonic
polypectomy’ was entered into the PubMed MeSH database.
A total of 5989 articles were returned. The terms ‘therapy’ and
‘surgery’ were used to filter the results based on relevance, after
which, 2230 articles were returned and scrutinised for relevant
articles. Additional PubMed searches were performed using add-
itional search terms agreed by the writing subcommittee. The
search terms used were ‘colorectal laterally spreading type
polyps’, ‘endoscopic mucosal resection’, ‘complex colonic
polyps’, ‘difficult colonic polyps’, ‘surgical management of colo-
rectal laterally spreading type polyps’, ‘endoscopic polypect-
omy’, ‘anticoagulation in endoscopic polypectomy’, ‘obtaining

informed consent for endoscopic procedures’, ‘diathermy in
polypectomy’, ‘argon plasma coagulation for polypectomy’,
‘submucosal injection for endoscopic mucosal resection’, ‘malig-
nant colonic polyps’, ‘piecemeal endoscopic mucosal resection’,
‘colorectal endoscopic submucosal dissection’, ‘surgical manage-
ment of colonic polyps’, ‘laparoscopic surgery of colonic
polyps’, ‘training in endoscopic polypectomy’ and ‘transanal
endoscopic microsurgery’

Returned abstracts were reviewed for relevance. Additional
references were obtained by cross-referencing and by recom-
mendation from the GDG. Relevant published national and
international guidelines were also scrutinised. The ‘Scottish
Intercollegiate Guidelines Network (SIGN) Methodology
Checklist System’ was used to evaluate the quality of studies and
studies considered of suboptimal quality were excluded.4

Initial draft statements formulated by the writing committee
were reviewed by the GDG to allow for modification and to
identify additional references. After a preliminary discussion,
formal anonymous voting rounds were undertaken. Each state-
ment was scored by each member of the GDG using a five-point
scale. Consensus required at least 80% agreement. Where con-
sensus was not reached, feedback from the GDG members was
disseminated after each round to allow members to reconsider
their original position. Where appropriate, revisions to state-
ments were made and a further voting round was undertaken.
A final round of voting for statements where consensus had not
been reached took place at a round table meeting at the BSG
offices on 26 March 2014 (figure 1). Voting was anonymous
throughout, with the final round of voting made using an elec-
tronic keypad system.

The GRADE tool was used to evaluate the strength of evi-
dence and the strength of recommendations made (see below).
The GRADE system specifically separates the strength of evi-
dence from the strength of a recommendation. While the
strength of a recommendation may often reflect the evidence
base, the GRADE system allows for occasions where this is not
the case—for example, where it seems good sense to make a
recommendation despite the absence of high-quality scientific
evidence such as a large randomised controlled trial (RCT)
(table 1).

Figure 1 Diagram of statements used/discarded at each round.

Table 1 An overview of the GRADE system5

GRADE—strength of evidence GRADE—strength of recommendation

High quality:
Further research is very unlikely to
change our confidence in the
estimate of effect

The trade-offs:
Taking into account the estimated size of
the effect for main outcomes, the
confidence limits around those estimates
and the relative value placed on each
outcome

Moderate quality:
Further research is likely to have an
important impact on our confidence
in the estimate of effect and may
change the estimate

The quality of the evidence

Low quality:
Further research is very likely to
have an important impact on our
confidence in the estimate of effect
and is likely to change the estimate

Translation of the evidence into practice
in a particular setting:
Taking into consideration important
factors that could be expected to modify
the size of expected effects

Very low quality:
Any estimate of effect is very
uncertain

Uncertainty about the baseline risk for
the population of interest
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EXECUTIVE SUMMARY OF KEY RECOMMENDATIONS
Guideline recommendations:
▸ Definitions

– We suggest that the term ‘non-pedunculated colorectal
polyp’ (NPCP) is the most appropriate term to define
sessile and flat colonic lesions, whereas the Paris classifica-
tion and the term ‘laterally spreading type polyp’ (LST)
may be used to subclassify lesions further.

– We suggest that the term ‘large NPCP’ (LNPCP) may be
used to describe NPCPs >2 cm in size.

– We recommend that lesions displaying the following
characteristics are identified as those with an increased risk
of malignancy: lesions exhibiting: pit pattern type V, Paris
0–IIc or 0–IIa+IIc morphology, non-granular LST (lat-
erally spreading type polyp, LST-NG), granular LSTs
(LST-G) with a dominant nodule, distorted surface
pattern, colour and vessels (NICE NBI type III), thick and
irregular microvessels (Sano capillary pattern type III)
(GRADE of evidence: moderate; Strength of recommen-
dation: strong).

– We recommend that the following lesions with the follow-
ing characteristics are identified as having an increased risk
of incomplete excision/recurrence: size >40 mm, location
involving ileocaecal valve, appendix, diverticulum or
dentate line; within an inflamed segment of colitis; prior
failed attempt at resection or recurrence at site of previous
resection (excluding unifocal, diminutive and easily
resected/ablated residual adenoma on first site check);
non-lifting sign after submucosal injection; endoscopist
concern about difficult location (eg, behind flexure or
fold, in stenotic diverticular disease) (GRADE of evidence:
low; Strength of recommendation: strong).

– We recommend that endoscopic factors associated with an
increased risk of adverse events include: caecal location,
size >40 mm and endoscopist inexperience (GRADE of
evidence: low; Strength of recommendation: strong).

– Complex NPCP: we suggest this term to describe NPCPs
with any of the following features: (a) increased risk of
malignancy; (b) increased risk of incomplete resection/
recurrence; (c) increased risk of adverse event; (d) size,
morphology, size, access (SMSA) level 4 (GRADE of evi-
dence: low; Strength of recommendation: weak).

▸ Service provision and management principles
– We recommend that hospitals that detect or manage

LNPCPs should develop a referral pathway to facilitate
their management and processes to monitor the quality of
the service. The pathway should ensure that patients have
access to, and information about, a full range of thera-
peutic options, including laparoscopic surgery, a provision
for the management of complex rectal lesions and endos-
copists capable of performing endotherapy on complex
NPCPs (GRADE of evidence: very low; Strength of rec-
ommendation: strong).

– We suggest that clinicians involved in the management of
LNPCPs should have access to a multidisciplinary network
such as a multidisciplinary meeting (MDM) to discuss
complex cases (complex as defined in these guidelines).
Membership should include at least one complex NPCP
endoscopist, at least one colorectal laparoscopic surgeon
and a gastrointestinal histopathologist (GRADE of evi-
dence: very low; Strength of recommendation: weak).

– We recommend that all endoscopists performing
endotherapy on LNPCPs should be highly experienced in

standard polypectomy, should have endoscopy service
approval for this work and should be subject to regular
audit to ensure their key performance indicators are above
minimum quality standards (GRADE of evidence: low;
Strength of recommendation: strong).

– We suggest that patients with benign NPCPs should not
undergo surgery without prior complex polyp MDM dis-
cussion (GRADE of evidence: very low; Strength of rec-
ommendation: weak).

– We suggest that primary therapeutic management of
LNPCPs should be undertaken within 8 weeks of receipt
of referral (GRADE of evidence: very low; Strength of rec-
ommendation: weak).

– We recommend that endoscopic resection should be first-
line therapy for the removal of LNPCPs where there is no
suspicion of malignancy (suspicion of malignancy as
defined in these guidelines) (GRADE of evidence: moder-
ate; Strength of recommendation: strong).

– We recommend that piecemeal resection (either endo-
scopic or surgical) should be avoided if malignancy is sus-
pected (GRADE of evidence: low; Strength of
recommendation: strong).

– We suggest that in the context of significant comorbidity,
conservative management may sometimes be appropriate
after detailed patient discussion and documentation
(GRADE of evidence: very low; Strength of recommenda-
tion: weak).

▸ Lesion assessment
– We recommend that all LNPCPs should be photographed

or videoed before removal (GRADE of evidence: very
low; Strength of recommendation: strong).

– We suggest that a size estimate of LNPCPs should be
made, ideally by measuring against an open snare
(GRADE of evidence: low; Strength of recommendation:
weak).

– We recommend that the Paris classification should be used
wherever possible to describe polyp morphology (GRADE
of evidence: low; Strength of recommendation: strong).

– We recommend that the surface characteristics of a polyp
should be described using a classification system such as
the NICE NBI or Kudo Pit Pattern classification. The use
of image enhancement techniques (digital or chromoendo-
scopic) can improve diagnostic accuracy in lesion assess-
ment (GRADE of evidence: moderate; Strength of
recommendation: strong).

– We suggest that if a lesion may be amenable to endoscopic
removal, biopsies should be used with caution, as there is
a risk of submucosal tethering due to scarring, rendering
the lesion unresectable. Where biopsies are required
because of concern about cancer, they should be targeted
to the area exhibiting features indicative of cancer, avoid-
ing flat areas and the lesion periphery. Tunnelling biopsies
(biopsy through biopsy) should not be used (GRADE of
evidence: low; Strength of recommendation: weak).

▸ Endoscopic management: pre-procedure
– We recommend that adequate planning should be under-

taken (including length of time booked for procedure,
endoscopist and nursing staff skills and endoscopic equip-
ment) so that before an attempt at advanced polypectomy,
the endoscopist has a high level of confidence that com-
plete resection can be achieved in a single procedure
(GRADE of evidence: very low; Strength of recommenda-
tion: strong).
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– We recommend that antiplatelet drugs such as clopidogrel
and prasugrel, and newer antiplatelet agents such as tica-
grelor should be stopped at least 7 days before resection in
accordance with BSG Antiplatelet Guidelines (GRADE of
evidence: moderate; Strength of recommendation:
strong).

– We recommend that warfarin should be stopped at least
5 days before resection of LNPCPs, and the international
normalised ratio (INR) should be confirmed as <1.5
before the procedure, in accordance with BSG
Anticoagulation Guidelines (GRADE of evidence: moder-
ate; Strength of recommendation: strong).

– We suggest that general recommendations about the man-
agement of newer anticoagulants which have differing
properties, such as rivaroxaban and dabigatran, cannot be
made owing to a lack of evidence. Appropriate specialist
advice should be sought in this situation (GRADE of evi-
dence: very low; Strength of recommendation: weak).

– We suggest that patients should consent to the risk of
thromboembolic events such as stroke and venous
thromboembolism when stopping anticoagulants before
endoscopic resection (GRADE of evidence: very low;
Strength of recommendation: strong).

– Advice given should be tailored to a patient’s individual
risk with a ‘bridging regimen’ of low molecular weight
heparin given to high-risk individuals in accordance with
BSG guidelines. The risk of bleeding versus risk of
thromboembolic episode should also be explained
(GRADE of evidence: low; Strength of recommendation:
weak).

– We suggest that where cessation of anticoagulants or anti-
platelet drugs is contraindicated owing to comorbidity, or
where there is uncertainty, appropriate specialist advice
should be sought. If the anticoagulation/antiplatelet medi-
cation is temporary and the lesion has been adequately
assessed as being of low risk for cancer, deferral of resec-
tion until after this medication can be discontinued may
be appropriate (Grade of evidence: very low; Strength of
recommendation: weak).

– We suggest that evidence for the cessation/continuation of
low-dose aspirin in the context of LNPCPs is weak and
the decision should be individualised according to patient
risk (GRADE of evidence: low; Strength of recommenda-
tion: weak).

– We recommend that when obtaining consent for the endo-
scopic resection of LNPCPs, written information in plain
English should be given. Management options including
endoscopic therapy, surgery and conservative management
should be discussed. For endoscopic therapy, patients
should be informed of the potential need for subsequent
check procedures and surveillance endoscopy. The risks of
post-procedure bleeding (both immediate and delayed),
perforation and residual polyp/recurrence should be
explained (GRADE of evidence: very low; Strength of rec-
ommendation: strong).

▸ Endoscopic management: peri-procedure
– We recommend that carbon dioxide should be used in

preference to air insufflation during colonoscopy to
improve patient comfort and safety (GRADE of evidence:
high; Strength of recommendation: strong).

– We recommend that the use of contrast agents such as
indigo carmine or methylene blue in the submucosal injec-
tion solution may be considered to help demarcate a
lesion, its resection margins, and to outline a clear

submucosal plane (GRADE of evidence: low; Strength of
recommendation: strong).

– We suggest that the addition of low-concentration adren-
aline to the submucosal injection solution may be consid-
ered to keep the resection field clear during endoscopic
resection (GRADE of evidence: low; Strength of recom-
mendation: weak).

– We suggest consideration of the use of colloidal-type sub-
mucosal injection solutions in preference to normal saline
lifting solution for LNPCPs (GRADE of evidence: low;
Strength of recommendation: weak).

– We suggest that endoscopists should be familiar with the
range of snares available, although a single optimal snare
cannot be recommended (GRADE of evidence: very low;
Strength of recommendation: weak).

– We suggest that a prolonged pure coagulation current
should be avoided owing to an increased risk of delayed
post-polypectomy bleeding and thermal tissue injury
(GRADE of evidence: low; Strength of recommendation:
weak).

– We suggest that although en bloc endoscopic snare resec-
tion of lesions <20 mm is recommended to reduce the
risk of recurrence and to enable more accurate histopatho-
logical interpretation, this practice should be used with
caution in LNPCPs owing to an increased risk of
diathermy-associated thermal injury and perforation
(GRADE of evidence: low; Strength of recommendation:
weak).

– We recommend that therapy-naïve lesions that fail to lift
after adequate submucosal injection should not be subject
to attempted resection with conventional snare polypect-
omy technique (GRADE of evidence: low; Strength of rec-
ommendation: strong).

– We recommend that during endoscopic piecemeal resec-
tion, the snare should be used to resect a lesion com-
pletely wherever possible. Thermal coagulation
techniques, such as argon plasma coagulation (APC) and
soft coagulation, may be used as adjuncts when snare
resection of small residual fragments of polyp is not pos-
sible (GRADE of evidence: low; Strength of recommenda-
tion: strong).

– We recommend careful post-procedure inspection of the
resection site and photographic documentation of com-
pleteness of resection (GRADE of evidence: low; Strength
of recommendation: strong).

– We recommend that with the exception of the rectum or
caecum, a tattoo should be applied in accordance with
local policy to aid endoscopic follow-up or subsequent
surgical resection. As tattooing may cause submucosal
fibrosis, the tattoo should be placed at least 3 cm from the
lesion (GRADE of evidence: very low; Strength of recom-
mendation: strong).

▸ Endoscopic management: post-procedure
– We recommend that written information about the risk of

post-procedure complications (including bleeding risk for
up to 2 weeks), together with recommended actions and
an emergency phone number should be provided for
patients (GRADE of evidence: very low; Strength of rec-
ommendation: strong).

– We suggest that recommencement of anticoagulant and
antiplatelet treatment after polypectomy should be consid-
ered on an individual basis, weighing up the risks of post-
procedure bleeding with the risks of a thromboembolic
event. Further specialist advice (ideally sought before the
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procedure) may be appropriate (GRADE of evidence: low;
Strength of recommendation: weak).

– We recommend that in the case of piecemeal endoscopic
mucosal resection (EMR), the initial follow-up should
take place within 2–6 months (GRADE of evidence: low;
Strength of recommendation: strong).

– We recommend that on follow-up, the scar site should be
positively identified, scrutinised and photographed. Image
enhancement with techniques such as dye spray and
digital enhancement may aid detection of residual neopla-
sia on a polypectomy scar. Areas of possible residual
polyp require tissue diagnosis and definitive treatment
(GRADE of evidence: low; Strength of recommendation:
strong).

– We suggest that the management of residual/recurrent
polyp tissue can be challenging and should be performed
by an endoscopist with complex NPCP experience
(GRADE: low; Strength of recommendation: weak).

– We suggest that the management of ongoing recurrence
should be discussed in a complex polyp MDM (GRADE
of evidence: low; Strength of recommendation: weak).

▸ Surgical management of LNPCPs
– We recommend that surgical therapy should be considered

where malignancy is suspected or concerns about the like-
lihood of incomplete endoscopic resection arise after
complex polyp MDM discussion (GRADE of evidence:
moderate; Strength of recommendation: strong).

– We recommend that laparoscopic therapy should be used
in preference to open surgery in the surgical management
of LNPCPs (GRADE of evidence: high; Strength of rec-
ommendation: strong).

Definitions and terminology
The term ‘non-pedunculated colorectal polyp’ (NPCP) was con-
sidered the clearest and most appropriate term to define sessile
and flat colonic lesions (table 2). In accordance with other inter-
national series, it was agreed that the Paris classification and the
term ‘laterally spreading type polyp’ (LST) may be used to sub-
classify lesions further. It was also agreed that these guidelines
should focus primarily on polyps at least 2 cm in size, given the
increased complexity associated with their removal and the
increased risk of malignancy in this group.6 7 These lesions are
referred to as LNPCPs unless specified otherwise. However,

much of the guidance in this document may be applicable to
smaller polyps.
1. We recommend that lesions with the following characteristics

should be identified as those with as increased risk of malig-
nancy: lesions exhibiting; pit pattern type V, Paris 0–IIc or
0–IIa+IIc morphology, non-granular LST (LST-NG), granu-
lar LSTs (LST-G) with a dominant nodule, distorted surface
pattern, colour and vessels (NICE NBI type III), thick and
irregular microvessels (Sano capillary pattern type III)
(GRADE of evidence: moderate; Strength of recommenda-
tion: strong).

Consensus reached: 100% agreement
NPCPs with morphological features of depression (Paris 0–

IIc/IIa+c) appear to correlate strongly with malignancy. A 2002
Paris workshop quoted an unpublished study of 3680 lesions
where 61% of 0–IIc lesions displayed submucosal invasion,
markedly higher than the morphological group with the next
highest incidence of submucosal invasion (Paris Is: 34%).8

Lesions displaying surface characteristics of pit pattern type V
are strongly associated with deep submucosal invasion. Specific
analysis of lesions with type V pit pattern found a vastly higher
incidence of malignancy than with other pit pattern types (56%
vs 4.4% (pit pattern III) vs 5% (pit pattern IV) vs 0% (pit pat-
terns I+II), n=479, p<0.001).9 10

LSTs may be divided into granular (LST-G) and non-granular
(LST-NG) types.11 In a study of 511 LSTs, the frequency of sub-
mucosal invasion with LST-NG type lesions was twice that of
LST-G type lesions (14% vs 7%, p<0.01).12 Closer scrutiny of
LST-NG type lesions suggests that pseudo-depressed LST-NG
lesions are associated with the highest risk of submucosal inva-
sion: a Japanese study of 1363 LSTs of at least 10 mm in size
demonstrated submucosal invasion in 42.1% of pseudo-
depressed LST-NG lesions compared with 6.1% flat elevated
LST-NGs (p<0.01).13 LST-G lesions with a nodule >10 mm
were also strongly associated with submucosal invasion
(>10 mm nodule: (29.8%) vs <10 mm nodule: (2%),
OR=71.01, p<0.001).12 In view of these results, it appears that
both LST-G type lesions with a large dominant nodule and
LST-NGs warrant greatest concern.13

The identification of irregular and thickened microvessels
using narrow-band imaging (NBI) (Sano capillary pattern classi-
fication) has been identified as an accurate method of determin-
ing depth of submucosal invasion.14 A study of 130 NPCPs
reported that the Sano CP type III pattern was associated with

Table 2 Summary of key performance indicators (KPIs) for the management of LNPCPs

Domain KPI Minimum standard Aspirational standard

Optimal
decision-making

Surgery rate for LNPCPs No current standard defined

Endoscopic skill Recurrence/residual polyp at 12 months in endoscopically
managed LNPCPs

<10% <5%

Safety Perforation rate—EMR of LNPCPs <2% <0.5%
Perforation rate—ESD of LNPCPs No current standard defined
Post-procedure bleeding rate—EMR of LNPCPs <5% No current standard

defined
Post-procedure bleeding rate—ESD of LNPCPs No current standard defined

Timeliness Time from diagnosis to referral for definitive therapy <4 Weeks (28 days) (record % compliance with
this timeline; no current standard defined)

Time from referral to definitive therapy <8 Weeks (56 days) (record % compliance with
this timeline; no current standard defined)

Volume of procedures Number of LNPCP procedures per endoscopist per year No current standard defined

EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; LNPCPs, large non-pedunculated colorectal polyps.
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84.8% sensitivity, 88.7% specificity and 87.7% diagnostic accur-
acy for differentiating deep submucosal invasion (sm2/3) from
more superficial involvement (sm1).15

Another recently validated method of identifying deep sub-
mucosal invasion, the NICE NBI classification, allows examin-
ation of the surface characteristic of a polyp based on surface
appearance, colour and vessel pattern without the aid of magni-
fying colonoscopy.16 17 A 2013 Japanese study demonstrated an
overall sensitivity and negative predictive value for high confi-
dence prediction of deep malignant submucosal invasion of
92% in a tertiary centre setting.16

2. We recommend that lesions with the following characteristics
are identified as having an increased risk of incomplete exci-
sion/recurrence: size >40 mm, location involving ileocaecal
valve, appendix, diverticulum or dentate line; within an
inflamed segment of colitis; prior failed attempt at resection
or recurrence at site of previous resection (excluding unifocal,
diminutive and easily resected/ablated residual adenoma on
first site check); non-lifting sign after submucosal injection;
endoscopist concern about difficult location (eg, behind
flexure or fold, in stenotic diverticular disease); (GRADE of
evidence: low; Strength of recommendation: strong).

Consensus reached: 92.3% agreement
Various features of NPCPs have been identified that may

predict the difficulty of achieving complete resection.18 19

Very large lesions are more technically challenging and time-
consuming to remove as they are associated with a higher likeli-
hood of needing eventual surgical management.7 11 20 A study of
LNPCPs managed within the UK Bowel Cancer Screening
Programme (BCSP) identified lesions >40 mm as more likely to
require surgery (20–29 mm (7.8%) vs 30–39 mm (23.9%) vs
>40 mm (27.5%), p<0.001) and requiring an increased number
of endoscopic procedures to achieve clearance (20–29 mm (1.84)
vs 30–39 mm (2.31) vs >40 mm (2.33), p<0.001).7

Polyps that cross two haustral folds and polyps behind a fold
or that have a ‘clamshell’ distribution around a fold are recog-
nised as challenging to remove endoscopically.20

NPCPs that fail to lift in response to an accurately placed sub-
mucosal fluid injection (non-lifting sign) without prior interven-
tion have an increased risk of deep submucosal invasion indicating
a reduced likelihood of successful removal with snare polypectomy
(see later).9 21 NPCPs subject to a previously failed endoscopic
attempt, that have occurred in the context of IBD or are located in
a site of previous endoscopic resection site are likely to be subject
to scarring and submucosal fibrosis and may not lift adequately
after submucosal fluid injection. An analysis of cases of failed
endotherapy highlighted non-lifting lesions as a major risk factor
(relative risk (RR)=4.96, 95% CI 3.51 to 7.01, p<0.001).9

Peri-diverticular polyps may also pose a problem with endo-
scopic access as this portion of the colon may be narrower and
less amenable to a stable endoscopic position. Moreover, polyp
tissue may encroach into a diverticulum. Lesions involving the
ileocaecal valve have also been associated with a higher failure
rate (RR=2.61, 95% CI 1.28 to 5.32, p=0.020).9 These lesions
may be difficult to access and visualise (especially in distinguish-
ing ileal mucosa from adenomatous tissue), while ileal involve-
ment adds further complexity (table 3).11 20

3. We recommend that endoscopic factors associated with an
increased risk of adverse events include: caecal location, size
>40 mm and endoscopist inexperience (GRADE of evi-
dence: low; Strength of recommendation: strong).

Consensus reached: 84.6% agreement
NPCPs located in the right colon, especially in the caecal

pole, and lesions >40 mm appear to be linked to an increased

risk of adverse events following advanced polypectomy.
Right-sided lesions are associated with an increased risk of per-
foration due to thermal tissue injury with polypectomy in the
thinner right-sided colon.22 Lesions involving the caecal pole,
including those that affect the appendiceal orifice, are consid-
ered to carry the highest risk as this is where the colonic wall is
at its thinnest, while the front-on access angle increases the
potential for the entire colonic wall to be ensnared during poly-
pectomy.11 An Australian study identified right-sided location as
an important risk factor for post-procedure bleeding (PPB)
(adjusted OR=4.4, 95% CI 1.3 to 14.1, p=0.014), with the
highest incidence found in the caecum.22 These findings were
similar to that of a retrospective analysis of 146 lesions where
an almost fivefold increased risk of delayed haemorrhage was
seen with right-sided polyps (OR=4.67, 95% CI 1.88 to 11.61,
p=0.001), while univariate analysis suggested that caecal polyps
conferred the highest risk (OR=13.82, 95% CI 2.66 to 71.73).
Multivariate analysis also reported an increase in bleeding risk
by 13% for every 1 mm increase in polyp diameter (OR=1.13,
95% CI 1.05 to 1.20, p<0.001).23

A polyp size of >40 mm was identified as a major risk factor
for PPB in a study of 493 LNPCPs compared with resection of
lesions <40 mm (OR=43.043, 95% CI 4.306 to 430.314,
p=0.001).24

Further evidence of caecal location and lesion size >40 mm
as risk factors for adverse events was reported in a study of
adverse events from 167 208 polypectomies performed within
the English Bowel Cancer Screening Programme. Caecal loca-
tion (OR=2.13, 95% CI 1.36 to 3.34, p<0.01) and polyp size
of >40 mm (OR=3.90, 95% CI 3.35 to 4.94, p<0.001) were
both identified as strong risk factors for adverse events in endo-
scopic polypectomy. The risk of adverse events increased further
with combination of both these factors with a predicted risk of
bleeding of one in eight.25

Endoscopist inexperience also appears to be a clear risk factor
for adverse outcomes. An almost threefold increase in the risk of
heavy bleeding and perforation with inexperienced endoscopists
was seen in a 2008 study (OR=2.96, 95% CI 1.57 to 5.61,
p=0.0008).26 A trend of increased adverse events after thera-
peutic colonoscopy by less experienced endoscopists has also
been shown in large-volume studies by Singh et al27 ((n=24 509,
RR=5.4, 95% CI 3.0 to 9.0, p=0.02) and Chukmaitov et al28

(n=2 315 126, OR=1.18, 95% CI 1.07 to 1.30).
4. Complex NPCP. We suggest this term to describe NPCPs

with any of the following features: (a) increased risk of
malignancy; (b) increased risk of incomplete resection/recur-
rence; (c) increased risk of adverse event; (d) SMSA level 4
(GRADE of evidence: low; Strength of recommendation:
weak).

Consensus reached: 92.3% agreement
The GDG considered it important to use the term ‘complex

NPCP’ to describe lesions with a greater than average risk of

Table 3 Independent risk factors for failed endotherapy9

Feature Statistical association (n=479)

Previous intervention OR: 3.75; 95% CI 1.77 to 7.94; p=0.001
Ileocaecal valve involvement OR=3.38; 95% CI 1.20 to 9.52; p=0.021
Difficult position OR=2.17; 95% CI 1.14 to 4.12; p=0.019
Lesion size >40 mm OR=4.37; 95% CI 2.43 to 7.88; p<0.001
Previous APC use OR=3.51; 95% CI 1.69 to 7.27; p=0.001

APC, argon plasma coagulation.
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malignancy, incomplete resection/recurrence or complications that
may be best suited to management by clinicians with the relevant
skills and experience within a multidisciplinary environment. An
additional method of stratifying lesion complexity has also been
devised. The SMSA scoring system predicts the difficulty of achiev-
ing successful endoscopic polypectomy based on the size, morph-
ology, site and access of a polyp (see below). A study stratifying
lesions (n=220) using the SMSA scoring system reported a lower
level of endoscopic clearance with lesions felt to be the most
complex (SMSA level 4) than with less complex lesions (SMSA
level 2 and 3) (87.5% vs 97.5%, p=0.009). This system may aid in
service planning and stratifying lesions that require referral to an
expert centre (tables 4 and 5).19 29

Service provision and management principles
1. We recommend that hospitals that detect or manage

LNPCPs should develop a referral pathway to facilitate their
management and processes to monitor the quality of the
service. The pathway should ensure that patients have access
to, and information about, a full range of therapeutic
options, including laparoscopic surgery, a provision for the
management of complex rectal lesions and endoscopists
capable of performing endotherapy on complex NPCPs
(GRADE of evidence: very low; Strength of recommenda-
tion: strong).

Consensus reached: 100% agreement
A structured referral pathway may ensure better interspecialty

communication and timely and efficient management of
LNPCPs.30 A pathway enables the creation of an audit trail and
subsequent monitoring of performance. Patients, irrespective of
their location, should have access to a full range of management
options that minimise the risk of morbidity and mortality. This
includes access to endoscopists capable of performing advanced
therapy on LNPCPs. In expert hands, over 90% of selected
lesions may be successfully removed, and surgery avoided,
including lesions previously felt to be endoscopically
unresectable.9 31 32

The management of rectal lesions also requires special consid-
eration given the complexity and morbidity associated with
resectional surgery in this area and possible need for a perman-
ent stoma.33 In this context it is important to differentiate
between complex benign polyps (the main subject of this docu-
ment) and early rectal cancer.

The management of rectal NPCPs is discussed in greater
detail in ‘Surgical management of LNPCPs’.

The provision of advanced endoscopy services is also likely to
be more cost-effective for hospital trusts and so a referral
network to another centre is appropriate if the necessary expert-
ise is not available locally. A 2013 UK analysis estimated a cost
saving of £726 288 in a study of 220 patients (£3301.31 per
patient) managed with endoscopy as opposed to surgery.29

For lesions where surgery is required, laparoscopic surgery
should be available as a minimally invasive option with an
equivalent lesion resection rate and accelerated post-operative
recovery34 (see ‘Surgical management of LNPCPs’).
2. We suggest that clinicians involved in the management of

LNPCPs should have access to a multidisciplinary network
such as a MDM to discuss complex cases (complex as defined
in these guidelines). Membership should include at least one
complex NPCP endoscopist, at least one colorectal laparo-
scopic surgeon and a gastrointestinal histopathologist (GRADE
of evidence: very low; Strength of recommendation: weak).

Consensus reached: 92% agreement
3. We recommend that all endoscopists performing endother-

apy on LNPCPs should be highly experienced in standard
polypectomy, should have endoscopy service approval for
this work and should be subject to regular audit to ensure
their key performance indicators are above minimum quality
standards (GRADE of evidence: low; Strength of recommen-
dation: strong).

Consensus reached: 92.3% agreement
Although advanced polypectomy is an effective modality, the

technical demands mean that the potential for serious complica-
tions such as haemorrhage and perforation are higher than for
standard snare polypectomy. Patient safety is paramount and the
ability to accurately identify underperformance will allow
prompt remedial action.35 36 In addition, failure to achieve com-
plete resection complicates further management and means the
risk of subsequent malignancy is suboptimally managed.37

Increased endoscopist experience is associated with superior
outcomes. A 2002 study reported significantly increased success-
ful LNPCP clearance by the expert group compared with a non-
expert group (76% vs 40%, p=0.01).38 Endoscopist inexperi-
ence conclusively appears to directly affect patient safety. An
almost threefold increase in the risk of heavy bleeding and per-
foration with the least experienced endoscopists and signifi-
cantly increased adverse events for therapeutic colonoscopy
with less experienced endoscopists in large-volume trials
strongly highlights the importance of endoscopists who manage
LNPCPs independently gaining sufficient experience before-
hand.26–28 Technical endotherapy skill appears to vary widely
even amongst experienced endoscopists. The CARE Study
(n=418) found outcomes of incomplete resection varied widely
between experienced endoscopists. The incomplete resection
rate (IRR) for polyps thought to have been completely resected
was higher than expected (IRR: 10.1% (95% CI 6.9% to
13.3%)), and increased significantly with larger polyp size (IRR
10–20 mm vs <10 mm: 17.3% vs 6.8%, p=0.003).39

Table 4 Scoring system to assess polyp difficulty19

Parameter Range Score

Size <1 cm 1
1–1.9 cm 3
2–2.9 cm 5
3–3.9 cm 7
>4 cm 9

Morphology Pedunculated 1
Sessile 2
Flat 3

Site Left 1

Right 2
Access Easy 1

Difficult 3

Table 5 SMSA scores with corresponding difficulty levels19

Polyp level Range of scores

I 4–5
II 6–8
III 9–12
IV >12

SMSA, size, morphology, size, access.
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These findings suggest that advanced endoscopic polypectomy
capabilities are not universal. Auditing outcomes using identified
key performance indicators (KPIs) may enable endoscopists
managing LNPCPs independently to demonstrate competency
with consistent high-quality outcomes, resulting in improved
outcomes and safety.32 40

4. We suggest that patients with benign NPCPs should not
undergo surgery without prior complex polyp MDM discus-
sion (GRADE of evidence: very low; Strength of recommen-
dation: weak).

Consensus reached: 84.6% agreement
There is increasing support for the view that multidisciplinary

management can improve the management of LNPCPs, ideally
via a dedicated complex polyp MDM or within an existing colo-
rectal multidisciplinary team meeting where endoscopists
capable of performing endotherapy on complex NPCPs are
available. Key multidisciplinary team stakeholders should
include a complex NPCP endoscopist, a laparoscopic colorectal
surgeon and a gastrointestinal histopathologist. It is recognised
that radiological input may be warranted in certain cases—for
example, where there is difficulty in determining whether a
lesion is benign or malignant. However, the GDG felt that the
proportion of cases where radiological investigation changes the
management of NPCPs was low. Radiological input was there-
fore not considered mandatory for a complex polyp MDM but
suggested for consideration in selected cases.

Reports from specialised MDMs within the fields of gastro-
enterology and endoscopy have commented that increased, more
rounded, clinician input contributes to a more robust decision-
making process and closer analysis of the full range of manage-
ment options.41 42 A prospective study (n=1909) reported that a
benign hepatopancreatobiliary MDM before endoscopic retro-
grade cholangiopancreatography was associated with improved
safety and decreased overall complications compared with
control cases (6.9% vs 12.0%, p<0.001) and lower severe com-
plication rates (0.4% vs 2.5%, p=0.035).43 Increased interaction
between endoscopists and colorectal surgeons should encourage
consideration of all possible management options. The availabil-
ity of a multidisciplinary network with access to an expert centre
may result in enhanced treatment options and avoidance of
surgery.9 29 32 The therapeutic capabilities of different endosco-
pists are not uniform, and increasing evidence suggests that many
LNPCPs initially felt to be endoscopically unresectable and there-
fore referred for surgery can be removed endoscopically in an
expert setting. This is preferable given the increased cost, mortal-
ity and morbidity associated with surgery.39 44 45 A 2014 study of
38 LNPCPs initially referred for surgery without biopsy-proven
cancer32 reported successful endotherapy in 71% of cases includ-
ing 26% of lesions for which previous endotherapy was unsuc-
cessful, whereas a 2011 Australian study and a 2013 UK study
were able to achieve complete endoscopic resection in 74.5% of
previously attempted lesions and 87.5% of the most complex
LNPCPS, respectively.9 29 40 Close interaction with histopath-
ology is also important to establish comprehensive information
about the adequacy of histopathology specimens, the possibility
of malignant features, and establishing whether complete resec-
tion after endotherapy can be determined.
5. We suggest that primary therapeutic management of

LNPCPs should be undertaken within 8 weeks of receipt of
referral (GRADE of evidence: very low; Strength of recom-
mendation: weak).

Consensus reached: 100% agreement
Previous reports suggest that 7–15% of LNPCPs may already

harbour malignancy.46 The risk of malignancy in this patient

group indicates a need for timely treatment. However, this
needs to be balanced with ensuring that patients are managed
by clinicians with the appropriate expertise. There is also a need
to ensure that a lesion has been adequately assessed either at the
referring or receiving centre before treatment, which may neces-
sitate additional diagnostic endoscopy and assessment time to
ensure optimal management. An 8-week target was suggested as
feasible and aligned with the National Health Service (NHS)
62-day target from referral to treatment for suspected cancers.47

Although there is no evidence for 8 weeks specifically, a drive
towards ensuring that management is timely is desirable. The
exact time sequence for adenoma to carcinoma transformation
with NPCPs is unclear, but growth model studies have sought to
estimate progression times. A 2001 polyp growth model study
reported a transformation rate of 3% a year for lesions >1 cm
and 20% a year for lesions with carcinoma in situ.48 A pre-
colonoscopy barium enema study of polyps >1 cm left
untreated between 12 and 229 months estimated a cumulative
risk of cancer at the polyp site at 5, 10 and 20 years as 2.5%,
8% and 24%, respectively.49 It appears unlikely that a projected
time frame of 8 weeks will compromise patient safety, while
more time is available to ensure that an appropriate endoscopist
is available.
6. We recommend that endoscopic resection is first-line therapy

for the removal of LNPCPs where there is no suspicion of
malignancy (suspicion of malignancy as defined in these
guidelines) (GRADE of evidence: moderate; Strength of rec-
ommendation: strong).

Consensus reached: 92.3% agreement
While surgical therapy has historically been used to remove

some colorectal LSTs, endoscopic removal is now recognised as
first-line therapy internationally. While endoscopic mucosal
resection (EMR) and endoscopic submucosal dissection (ESD)
are both management options, the limited availability of ESD in
Western countries, together with technical considerations such
as procedure time and a higher level of perforation (up to
10%), means that EMR appears the most viable option for
lesions with no features indicative of malignancy.11 50 The avail-
ability of EMR is high and international studies, including those
of complex lesions, have shown that EMR is effective, with
reported curative rates of approximately 90%.9 31

The ACE study demonstrated treatment success in 91% of
treatment-naive lesions and 74.5% of previously attempted
lesions, with 89.2% of LNPCPS successfully removed in a single
session.9 A 2012 study of 315 ‘defiant’ polyps referred to an
expert centre reported successful endoscopic removal in 91% of
cases, all in a single session.31 A 2013 UK study of the endo-
scopic management of 220 colorectal lesions using EMR in an
expert centre, demonstrated successful endoscopic treatment in
96% of cases with 87.5% of LNPCPs felt to be the most
complex (SMSA level 4) successfully removed.29 The economic
argument for endoscopic management as first-line treatment is
strong with a cost saving of $5108.45 per patient compared
with surgery in a UK setting, and a $6990 saving per patient
estimated in an Australian study (186 LNPCPs).44 Surgical resec-
tion appears less safe, with reported rates of morbidity and mor-
tality of 20% and 1%, respectively.45

7. We recommend that piecemeal resection (either endoscopic
or surgical) should be avoided if malignancy is suspected
(GRADE of evidence: low; Strength of recommendation:
strong).

Consensus reached: 84.6% agreement
An important oncological principle is that suspected malig-

nant lesions are removed en bloc. En bloc lesion removal is
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associated with a lower level of lesion recurrence and a higher
early cure rate than piecemeal resection.51 In addition, en bloc
resection allows precise histological analysis such as definitive
evaluation of lateral and vertical resection margins and depth of
invasion and thus is essential to ascertain the presence of favour-
able or unfavourable histological criteria.52 Although, en bloc
resection of LNPCPs using EMR is often not possible, the likeli-
hood of achieving this is higher with ESD, with various studies
demonstrating en bloc resection with this technique at a rate of
approximately 90%.53 A Japanese retrospective analysis compar-
ing lesions managed by ESD (n=145, 66% containing malig-
nancy) with piecemeal EMR (pEMR) (n=228, 69% containing
malignancy) demonstrated only 2% recurrence with ESD com-
pared with 14% recurrence with EMR (p<0.0001), reporting a
markedly higher cure rate with no significant difference in com-
plications between the two groups.54 Another comparison study
between en bloc endoscopic removal (ESD/EMR) and pEMR of
benign lesions reported a similar trend for recurrence (n=269,
ESD: 0%, EMR: 1.4%, pEMR: 12.1%, p<0.001) with similar
complication rates.55

Unlike piecemeal resection, en bloc removal may be effective
as both a diagnostic and therapeutic tool where a suspicion of
malignancy exists. A 2012 Japanese retrospective series (n=589)
assessing ESD outcomes for lesions with suspected but not
proven malignancy at endoscopic assessment demonstrated en
bloc and curative resection in 87% and 80% of cases, respect-
ively.56 A 2013 multicentre Japanese study reported outcomes
from a series of lesions removed by ESD that were retrospect-
ively found to contain submucosal malignancy. Five-year
recurrence-free survival was reported in 98% of ‘low-risk’ cases
managed with ESD (negative vertical margins, were reported as
well as moderately differentiated adenocarcinoma, absence of
lymphovascular invasion, and invasion depth <1000 mm),
whereas figures of 87% and 97% were reported in ‘high-risk’
lesions (presence of any of the earlier described features) for
lesions managed with ESD and ESD + surgery, respectively.57

However, while the potential efficacy of ESD is clear, there are
significant challenges with achieving appropriate training, access
and standardisation in a non-Japanese setting. The use of multi-
disciplinary networks appears important in ensuring increased
access to ESD for UK patients.

Aside from surgical resectional therapy, the use of minimally
invasive surgical therapy such as transanal endoscopic microsur-
gery (TEMS) resection in the management of rectal polyps can
be used to achieve en bloc resection of rectal lesions where
malignancy requires exclusion. TEMS for the management of
rectal LNPCPs has been associated with lower rates of early
recurrence than with pEMR, in addition to allowing more
robust histological examination. It should be noted, however,
that late recurrence rates appear equivalent when allowing for
repeat EMR and that TEMS has been associated with longer
hospitalisation. In a few specialist centres, TEMS can involve an
overnight stay only or be performed as a day-case procedure.58

TEMS is discussed in greater detail in ‘Surgical management of
LNPCPs’.

pEMR is already established as resulting in a higher level of
recurrence, but the risk appears even larger with malignancy.
One study found a 10-fold increase in recurrence compared

with benign lesions (n=50, 33.3% vs 3.1%, p<0.05) while a
2009 Japanese study (n=572) also reported higher recurrence
(25% vs 17.1%, p<0.01).59 60 Piecemeal removal of malignancy
has also been identified as an independent risk factor for incom-
plete resection by a 2011 Korean study (n=236, OR=3.365,
95% CI 1.295 to 8.744, p=0.013).61 Unlike en bloc retrieval,
piecemeal removal results in the retrieval of poorer quality
histological samples and it is often not possible to evaluate the
completeness of resection, depth of invasion, lateral resection
margins and other prognostic features. Surgery is often required
in this situation owing to inadequate staging.29

The ability to evaluate resection margins is vital as it helps to
ascertain the completeness of resection and can predict the like-
lihood of residual disease. A meta-analysis of 31 studies
(n=1900) identified positive resection margins (<1 mm) as a
strong risk factor for residual disease (OR=22, p<0.0001).62 A
finding of indeterminate resection margin status, a common
problem with piecemeal removal, may also predict an increased
risk of residual/recurrent disease as demonstrated by Butte
et al63 (n=143, resection margins <1 mm: 16%, indeterminate
margins: 21%, negative resection margins (>1 mm): 0%,
p=0.009) (figure 2). Evaluation of the depth of submucosal
invasion is also important as its depth has been shown to corres-
pond to the risk of lymph node metastases. A large analysis of
T1 colorectal carcinomas in 2002 (n=7543) found that lesions
with deep submucosal invasion (sm3) were associated with a
highly significant risk of lymph node metastases (p<0.001).64

This histological information is therefore vital in establishing
whether a patient has been cured, the risk of recurrence and
planning of subsequent treatment.

Although piecemeal endotherapy is effective for the manage-
ment of benign lesions, for probable malignancy (eg, non-lifting
sign in treatment-naïve lesions, pit pattern V, Paris 0–IIc,
LST-NG, NICE NBI type III, Sano capillary pattern type 3), a
higher level of recurrence and incomplete resection, an inability
to sample or remove the lymph node basin and an inability to
confirm eradication owing to the retrieval of suboptimal histo-
logical specimens highlight its inadequacy.18

Another note of caution is that several reports indicate a high
level of residual malignancy on surgical resection specimens
where complete polypectomy had been considered to have
taken place. A study of 143 malignant lesions managed endo-
scopically reported residual malignancy in 19% of cases, while
another analysis of 63 lesions resected endoscopically with a
retrospective finding of early malignancy found residual malig-
nancy in the colon wall and/or lymph nodes in almost 50% of
cases managed surgically.63 65 However, this situation may be
minimised through detailed assessment for complexity, advanced
morphology and risk of complications as mentioned above.
8. We suggest that in the context of significant comorbidity,

conservative management may sometimes be appropriate
after detailed patient discussion and documentation
(GRADE of evidence: very low; Strength of recommenda-
tion: weak).

Consensus reached: 85.7% agreement
While LNPCPs are associated with a risk of malignant trans-

formation and may sometimes already harbour malignancy, the
risk of symptomatic malignancy and cancer-related mortality

Figure 2 Poor prognostic histological
features.66
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from these lesions may be outweighed by patient factors that
may more imminently reduce life expectancy. In this context,
subjecting a patient to the additional immediate risks of endo-
scopic or surgical resection may not be in their best interests.

As previously discussed, adenoma to carcinoma transform-
ation to a point where a lesion becomes symptomatic may take
years.48 Patient factors requiring consideration include advanced
age, frailty, comorbidities such as chronic cardiorespiratory con-
ditions and other established malignancy. The use of mortality
index models such as the Schonberg Index may help to stratify
individual patient risk before attempting invasive treatment.66

For patients with increased age or severe comorbidity, both
endoscopic and surgical therapy may prove hazardous, with the
use of sedation and general anaesthetic posing significant cardio-
pulmonary safety concern. An Australian study reported an
increased risk in 30-day mortality in non-cardiac surgery in
patients over 70 (OR=1.09 per year over 70 years, 95% CI
1.04 to 1.13, p<0.001).67 The risks of increased surgical mor-
tality and morbidity are important factors, as is consideration of
whether a patient might survive a serious endoscopic complica-
tion and subsequent treatment. Conservative management may
therefore prove appropriate where life expectancy is already
greatly reduced.

Lesion assessment
1. We recommend that all LNPCPs should be photographed or

videoed before removal (GRADE of evidence: very low;
Strength of recommendation: strong).

Consensus reached: 100% agreement
Comprehensive documentation with photos or video is consid-

ered good practice. A study comparing lesion assessment
between US and Japanese expert endoscopists demonstrated a
significant difference in the interpretation of flat lesions, includ-
ing the identification of lesion depression.68 Misclassification
may have implications for subsequent management (eg,
endotherapy vs surgery). The use of imaging before therapy may
allow for more accurate lesion assessment by additional multidis-
ciplinary specialists without the need for repeat endoscopy.42

2. We suggest that a size estimate of LNPCPs should be made,
ideally by measuring against an open snare (GRADE of evi-
dence: low; Strength of recommendation: weak).

Consensus reached: 100% agreement
Pathological estimation appears to be the most accurate

method of assessing lesion size, but size estimation during
endoscopy is important for deciding upon surveillance intervals
and important also when considering the malignant potential of
an NPCP and technical considerations such as deciding on en
bloc or piecemeal resection or the resection plane.69 There is
extensive evidence that visual size estimation during endoscopy
continues to be inaccurate. A 1997 study including 61 LNPCPs,
using pathological size estimation as a reference, reported that
20% of lesions were inaccurately estimated.70 A 2013 study
(n=230) found that 62.6% of lesions were mis-sized by >33%,
with 47.8% of lesions undergoing inappropriate surveillance
because of this.71 The use of measurement tools has been
shown to improve the accuracy of endoscopic size estimates.72 A
readily available modality is the use of an open snare and their
use as a size reference may improve accuracy.
3. We recommend that the Paris classification should be used

wherever possible to describe polyp morphology (GRADE
of evidence: low; Strength of recommendation: strong).

Consensus reached: 100% agreement
A Paris classification model for the description of polyps

based on morphology was described in 2002.8 This was further

revised in 2003 to enable the evaluation of superficial lesions
with respect to the depth of submucosal invasion. Lesions were
classified as protruding (0–I; incorporating pedunculated and
sessile polyps), non-protruding and non-excavated (0–II; flat—
further divided as elevated (IIa), flat (IIb) and depressed (IIc))
and excavated (0–III).73 Lesion morphology appears to accur-
ately predict the risk of malignancy. Non-protruding depressed
lesions were highlighted as having an increased risk of malig-
nancy.8 The initial finding of increased risk of submucosal inva-
sion with Paris 0–IIc lesions compared with sessile lesions
(n=3680, 61% vs 3%) has been repeated (n=479) (IIc or IIa
+c: 31.8% vs IIb: 11.1% vs Is: 7.5% (p=0.001)).8 9

Furthermore, these lesions also correlate with Kudo Pit Pattern
type V, a more established indicator of likely malignancy.74 This
demonstrates the reliability of the Paris classification in predict-
ing malignancy and its use in guiding optimal management.8 73

4. We recommend that the surface characteristics of a polyp
should be described using a classification system such as the
NICE NBI or Kudo Pit Pattern classification. The use of
image enhancement techniques (digital or chromoendo-
scopic) can improve diagnostic accuracy in lesion assessment
(GRADE of evidence: Moderate; Strength of recommenda-
tion: strong).

Consensus reached: 91.7% agreement
The use of pit pattern classification has been well described

and is a robust method of delineating between hyperplastic and
adenomatous polyps, and also accurate in predicting deep malig-
nant submucosal invasion based on polyp surface character-
istics.74–76 A finding of a ‘type V’ pit pattern is strongly
associated with a risk of deep submucosal malignancy compared
with other pit pattern types.9 10 Subclassification of type V pit
pattern to VI (irregular arrangement) and VN (amorphous struc-
ture) can further stratify malignancy risk. The increased associ-
ation of type VN pattern with malignancy was confirmed by a
finding of malignancy in 100% of these lesions in data from a
2008 Japanese analysis, compared with a reported rate of malig-
nancy of approximately 30% in type VI lesions.77 78 Further
subclassification of the type VI pattern to mildly irregular and
severely irregular has been proposed owing to a marked differ-
ence in malignancy incidence between the two groups (7–17%
and 56–85%, respectively).77 78 While a learning curve is
required to interpret pit patterns, and the potential for interob-
server variation exists, the use of training modules suggests that
pit pattern recognition can be achieved even by inexperienced
endoscopists.79

Enhanced imaging techniques may help to improve diagnostic
accuracy when assessing NPCPs.

NBI is a form of digital image enhancement that uses narrow-
band filters and high-intensity blue light to enhance surface
mucosal and vascular pattern visualisation. A multicentre RCT
(n=667) found that NBI had greater accuracy than both stand-
ard and high definition white light endoscopy at correctly pre-
dicting polyp histology with a sensitivity of 90% (95% CI
85.3% to 93.4%, p<0.001) and accuracy of 82% (95% CI
77.4% to 85.4%, p<0.001).80 The importance of NBI is also
reflected in its inclusion in the NICE classification system, which
has demonstrated accuracy in identifying deep submucosal inva-
sion. In addition, it has high availability and it appears that it
can be used by inexperienced endoscopists with appropriate
training. A Japanese study demonstrated 90% accuracy (95% CI
85.1% to 93.3%) by a student group using the system.11 16

Both NBI and magnifying chromoendoscopy seem to be
accurate in delineating between neoplastic and non-neoplastic
polyps. A study comparing both modalities with white light
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endoscopy reported a diagnostic accuracy of >90% compared
with white light endoscopy (59%).81 The utility of magnifying
chromoendoscopy has also been confirmed by a large prospect-
ive study (n=4215), which demonstrated the accuracy of magni-
fying chromoendoscopy at estimating the depth of invasion of
early colorectal neoplasms using combined mucosal and mor-
phological patterns. The sensitivity, specificity and diagnostic
accuracy of the invasive pattern to differentiate mucosal cancer
or superficial invasion (sm1) (<1000 mm) from deeper invasion
(sm2–3) (≥1000 mm) was reported as 85.6%, 99.4% and
98.8%, respectively.82

Recent European Society of Gastrointestinal Endoscopy
(ESGE) guidelines adopt a similar position by recommending
the use of conventional or virtual (NBI) magnified chromoendo-
scopy to predict the risk of invasive cancer and deep submucosal
invasion.83

5. We suggest that if a lesion may be amenable to endoscopic
removal, biopsies should be used with caution, as there is a
risk of submucosal tethering due to scarring, rendering the
lesion unresectable. Where biopsies are required because of
concern about cancer, they should be targeted to the area
exhibiting features indicative of cancer, avoiding flat areas
and the lesion periphery. Tunnelling biopsies (biopsy
through biopsy) should not be used (GRADE of evidence:
low; Strength of recommendation: weak).

Consensus reached: 92.3% agreement
Taking biopsy specimens of the colonic mucosa can result in

fibrosis and subsequent non-lifting, also associated with malig-
nancy and previous endoscopic resection attempts, making suc-
cessful endoscopic removal more difficult to achieve.9 Multiple
studies have reported that taking biopsy specimens can compli-
cate the removal of colorectal lesions by compromising the sub-
mucosal lift from a fluid injection owing to submucosal fibrosis
from a post-biopsy scar. A Korean study demonstrated a signifi-
cantly reduced rate of submucosal elevation in a biopsy group
compared with a non-biopsy group (n=42, 77% vs 45%,
p=0.03).84 A delay between carrying out biopsies and subse-
quent endotherapy may also increase the difficulty in achieving
successful resection. A 2008 study reported that previous biop-
sies significantly increased the incidence of the non-lifting sign,
especially over 21 days after the biopsy (n=76, OR=16.208,
95% CI 1.024 to 256.442, p=0.048).85 All lesions assessed less
than 21 days after biopsy did lift, however, suggesting an
attempt at resection should be made as soon as possible after
biopsy. These factors suggest that caution is required with
biopsy use, especially when malignancy is not suspected and
prompt repeat endoscopy cannot be guaranteed.85

Obtaining biopsies of a polyp may not contribute towards
obtaining an accurate diagnosis. A 2005 study of 532 polyps
asserted that colorectal biopsies were inadequate for grading of
colorectal neoplasia, finding that the histopathological diagnosis

was underestimated in up to 10% of cases while advanced neo-
plasia was underestimated in up to 60% of cases.86–88

Although important, histopathological assessment appears less
significant in the management of benign polyps than with malig-
nancy, in which the pathological assessment, including depth of
invasion (by Haggitt level, Kikuchi level and quantitative mea-
sures), differentiation, lymphovascular invasion, tumour
budding etc, are all important in the consideration of subse-
quent management. The GDG considered the major histopatho-
logical considerations for LNPCPs as described below (figure 3).

Where malignancy is suspected, careful targeting should be
used to improve diagnostic accuracy and minimise submucosal
fibrosis in the event of subsequent endotherapy.89

Endoscopic management: pre-procedure
1. We recommend that adequate planning should be under-

taken (including length of time booked for procedure,
endoscopist and nursing staff skills and endoscopic equip-
ment) so that before an attempt at advanced polypectomy,
the endoscopist has a high level of confidence that complete
resection can be achieved in a single procedure (GRADE of
evidence: very low; Strength of recommendation: strong).

Consensus reached: 100% agreement
Given the potential complexity of advanced polypectomy,

adequate planning is required. In addition to the exclusion of
malignancy and potential complications related to endotherapy,
an important aim, where possible, is to attempt complete endo-
scopic resection in a single session.90 The significance of single
session completion is reflected by its regular reporting as an
important outcome in large volume trials while the ACE study
demonstrated significantly lower treatment success with previ-
ously attempted lesions (75.4%) than with treatment-naïve
lesions (91%) (OR=3.75, 95% CI 1.77 to 7.94, p=0.01).9 31

Key to achieving this aim is ensuring that adequate time is allo-
cated for the procedure, an appropriate endoscopist is selected,
optimal assessment has been undertaken (such as within a
complex polyp MDM) and that all relevant professionals and
equipment are readily available, which may not be the case at
the time of detection.35

2. We recommend that antiplatelet drugs such as clopidogrel
and prasugrel, and newer antiplatelet agents such as ticagre-
lor should be stopped at least 7 days before resection in
accordance with BSG Antiplatelet Guidelines (GRADE of
evidence: moderate; Strength of recommendation: strong).

Consensus reached: 92.3% agreement
Clopidogrel and prasugrel are classified as thienopyridines

and have a different antiplatelet mechanism than aspirin. The
BSG, ESGE and American Society of Gastrointestinal
Endoscopy (ASGE) advise their cessation based on an increased
haemorrhage risk.91–93 A meta-analysis of five observational
studies concerning clopidogrel use with polypectomy compared

Figure 3 Major histopathological
considerations in the management of
large non-pedunculated colorectal
polyps (LNPCPs).201
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574 patients who continued clopidogrel therapy before poly-
pectomy with 6169 control patients. A significantly increased
risk of delayed post- polypectomy bleeding (RR=4.66, 95% CI
2.37 to 9.17, p<0.00001) was demonstrated.94 This concurred
with another study where the incidence of delayed bleeding
after polypectomy was over three times higher in the clopido-
grel group (n=375, 3.5% vs 1%, p=0.02) but immediate bleed-
ing incidence was similar in both groups.95 Prasugrel and newer
antiplatelet agents such as ticagrelor appear to be more potent
than clopidogrel and also require cessation. An RCT comparing
prasugrel with clopidogrel (n=13 608) found that prasugrel was
associated with a significantly higher rate of major bleeding
(2.4% vs 1.8%, HR=1.32, 95% CI 1.03 to 1.68; p=0.03).96

Pharmacological studies have shown that clopidogrel, prasugrel
and newer agents such as ticagrelor may affect platelet aggrega-
tion for up to 7 days and so cessation at around 7 days before
LNPCP endotherapy appears appropriate.92 93

3. We recommend that warfarin should be stopped at least
5 days before resection of LNPCPs and the INR should be
confirmed as <1.5 before the procedure, in accordance with
BSG Anticoagulation Guidelines (GRADE of evidence: mod-
erate; Strength of recommendation: strong).

We suggest that general recommendations about the man-
agement of newer anticoagulants which have differing prop-
erties, such as rivaroxaban and dabigatran, cannot currently
be made owing to a lack of evidence. Appropriate specialist
advice should be sought in this situation (GRADE of evi-
dence: very low; Strength of recommendation: weak).

Consensus reached: 92.3% agreement
Cessation of warfarin before endotherapy is advocated by

both the BSG and ASGE.91 93 A study of 1657 patients under-
going colonoscopic polypectomy showed that warfarin was
strongly associated with PPB (OR=13.37, 95% CI 4.10 to
43.65, p<0.001).97 A single dose of warfarin can be detectable
up to 120 h after ingestion and therefore cessation 5 days before
endoscopy has been recommended with an INR established as
near normal (<1.5).93

Newer anticoagulants such as dabigatran, rivaroxaban and
apixaban are being used increasingly instead of warfarin as they
do not require regular monitoring. In addition they have a
much shorter half-life (dabigatran: 14–17 h, rivaroxaban: 4–9 h)
meaning that they may be stopped closer to the time of endos-
copy than warfarin. As they are renally excreted, caution is
required with their use in the context of renal impairment, espe-
cially before endoscopic polypectomy, with earlier cessation
likely to be needed to achieve normal patient clotting func-
tion.98 In the absence of evidence-based recommendations,
obtaining specialist input about the management of these drugs
before and after endoscopy is advised.
4. We recommend that patients should consent to the risk of

thromboembolic events such as stroke and venous thrombo-
embolism when stopping anticoagulants before endoscopic
resection (GRADE of evidence: very low; Strength of recom-
mendation: strong).

We suggest that advice given should be tailored to a
patient’s individual risk with a ‘bridging regimen’ of low
molecular weight heparin given to high-risk individuals in
accordance with BSG guidelines. The risk of bleeding versus
risk of thromboembolic episode should also be explained
(GRADE of evidence: low; Strength of recommendation:
weak).

Consensus reached: 85.7% agreement
In certain ‘high-risk’ situations, temporary antithrombotic ces-

sation may not be possible. The risk of embolism in patients

with mechanical cardiac valves causing major morbidity, such as
peripheral ischaemia, neurological deficit and mortality, is
reduced from 4 per 100 patient years to 2.2 per 100 patient
years and 1 per 100 patient years with antiplatelet and anti-
coagulant therapy, respectively.91 Bridging therapy with low
molecular weight (LMW) heparin is advocated in this scenario
owing to a reduction in risk of major embolism with temporary
antithrombotic withdrawal. A prospective study of 224 high-risk
patients with LMW heparin bridging therapy reported only two
cases of thromboembolism due to warfarin cessation (0.9%,
95% CI 0.2% to 3.2%).99 In patients taking antiplatelet therapy
such as clopidogrel for a drug-eluting cardiac stent, withdrawal
of this also poses an increased risk of stent occlusion, major
embolism and death.91

Endoscopic therapy may be delayed until a safer time is pos-
sible for antithrombotic withdrawal, but this may vary on an
individual basis.92 In patients taking temporary anticoagulant
therapy for venous thromboembolism, endotherapy may need
to be delayed until treatment is completed or until antithrombo-
tic therapy has been established for at least 1 month and tem-
porary withdrawal does not appear to pose a significantly
increased thromboembolic risk. In the event of permanent anti-
coagulant therapy (eg, for recurrent venous thromboembolism),
bridging therapy will be required and specialist input may also
be of use in this case.93 In patients with ‘low-risk’ conditions for
thromboembolic events, such as uncomplicated atrial fibrillation
or bioprosthetic cardiac valves, the practice of temporary antith-
rombotic therapy cessation for up to 5 days before endoscopy
appears safe. A study of 1024 patients in which warfarin was
stopped before endotherapy reported an incidence of thrombo-
embolism of 0.4% if warfarin was stopped for <5 days com-
pared with 2.2% in patients whose warfarin was stopped for
>7 days.100 However, individual patient risk should be assessed.
An analysis of 987 patients undergoing endoscopic procedures
with anticoagulant cessation reported an incidence of stoke of
approximately 1%, increasing to 2.93% in the presence of mul-
tiple comorbidities (p=0.004–0.04).101

5. We suggest that where cessation of anticoagulants or antipla-
telet medications is contraindicated owing to comorbidity, or
where there is uncertainty, appropriate specialist advice
should be sought. If the anticoagulation/antiplatelet medica-
tion is temporary and the lesion has been adequately assessed
as being of low risk for cancer, deferral of resection until
after this medication can be discontinued may be appropriate
(GRADE of evidence: very low; Strength of recommenda-
tion: weak).

Consensus reached: 100% agreement
In complex situations, such as patients requiring advanced

polypectomy who have metallic cardiac valves or atrial fibrilla-
tion with a cardiomyopathy, cessation of drugs such as warfarin
or clopidogrel may be necessary and bridging therapy with
aspirin or LMW heparin may be appropriate.93 The timing of
medication cessation or change may vary and in these situations
cardiology and/or haematology input is appropriate. If antith-
rombotic drugs are being given for a finite period—for instance,
clopidogrel with cardiac drug-eluting stent insertion within
12 months, or warfarin for a recently diagnosed pulmonary
embolism, it may be more appropriate to defer endotherapy to
a time when antithrombotic therapy has finished or where tem-
porary cessation is less likely to result in complications.91

Evidence to support this view are the results of a study
(n=2223) of patients receiving antiplatelet therapy after cardiac
stent insertion reporting a HR for stent thrombosis of 89.78
(95% CI 29.90 to 269.60, p<0.001) with premature
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withdrawal of antiplatelet medication.102 As previously dis-
cussed, with reported malignancy transformation rates of 3% a
year for lesions >1 cm this approach appears safe.48 The
increasing use of newer anticoagulant and antiplatelet drugs
may result in an endoscopist being unfamiliar with a particular
drug. In this case, or if a problem with antithrombotic medica-
tion is anticipated, it should be considered good practice to
ensure that appropriate specialist advice has been obtained.91 92

6. We suggest that the evidence for the cessation/continuation
of low-dose aspirin in the context of LNPCPs is weak and
the decision should be individualised according to patient
risk (GRADE of evidence: low; Strength of recommenda-
tion: weak).

Consensus reached: 100% agreement
Conflicting reports about the safety of continuing aspirin before

advanced polypectomy have been published. While it appears that
many endoscopists stop aspirin before polypectomy, UK and US
guidelines advise that it can be continued.91 93 Multiple case–
control studies have suggested that aspirin does not increase haem-
orrhage risk in colonoscopy and polypectomy.92 An example
includes a case–control study of 20 636 patients undergoing col-
onoscopy with polypectomy, which showed no significant differ-
ence with aspirin use in bleeding (40%) and non-bleeding groups
(33%) (n=20 636, OR=1.41, 95% CI 0.68 to 3.04, p=0.32).103

Another example is a 2008 study demonstrating a similar fre-
quency of PPB in aspirin and control groups (41% vs 39%;
n=4592; p=0.80).104 Although specific LNPCP data are limited,
a Japanese study examining the risk of bleeding with aspirin with
ESD (n=582) showed similar levels of PPB with both aspirin inter-
ruption (15.4%) and cessation groups (16.1%), suggesting that
aspirin continuation is safe.105 Given conflicting data and opinion,
it does appear appropriate to manage aspirin use according to indi-
vidualised patient risk, such as a scenario that an LNPCP presents
a high risk of PPB.
7. We recommend that when obtaining consent for the endo-

scopic resection of LNPCPs, written information in plain
English should be given. Management options including
endoscopic therapy, surgery and conservative management
should be discussed. For endoscopic therapy, patients should
be informed of the potential need for subsequent check pro-
cedures and surveillance endoscopy. The risks of post-
procedure bleeding (both immediate and delayed), perfor-
ation and residual polyp/recurrence should be explained
(GRADE of evidence: very low; Strength of recommenda-
tion: strong).

Consensus reached: 92.9% agreement
Consent should adhere to the standards outlined by the

Department of Health and the General Medical Council for
obtaining valid informed consent.36 106 107 Principles of obtain-
ing valid informed consent for any procedure include that a
patient should understand and retain the information given to
them, acknowledge the potential ramifications of a treatment
and be aware of all management options for a condition, includ-
ing conservative management.108 Discussions should include the
potential risk of complications, the possibility of having malig-
nancy within the polyp despite previous benign histology and
radiology, and the benefits of a day-case procedure as opposed
to a procedure involving a hospital admission.109 Patients may
decide to have no therapeutic management, despite the risk of
subsequent malignancy. This may be appropriate in elderly
patients or those with comorbidities that reduce life expectancy
more imminently than a malignant colonic polyp.110

The most serious complications related to advanced polypect-
omy procedure such as EMR and ESD are bleeding, perforation

and incomplete resection. Reported figures for EMR are far
higher than with standard polypectomy where rates of up to 1
in 100 and 1 in 500 have been reported for delayed bleeding
and perforation respectively.36 The incidence of perforation
with EMR appears to range between 0.5% and 1.3% while
severe PPB has been reported in approximately 3–10% of cases
in large-volume studies.7 9 31 111 Information pertaining to the
risk of serious complications and alternative treatment may be
given in a written form and this practice appears to be in place
across various centres.108 Early recurrence with the need for
additional treatment is also a prominent concern with the use of
piecemeal endotherapy, with a 2014 meta-analysis examining
piecemeal endoscopic resection suggesting that early recurrence
occurs in up to 20% of cases.112 It would be appropriate to
advise patients that early recurrence does not represent treat-
ment failure as lesion clearance has been achieved in the vast
majority of cases with follow-up endotherapy in almost all
reported studies.9 31 112 The potential for late recurrence after
12 months, which may suggest treatment failure, should also be
mentioned. Recent estimates from studies with large follow-up
numbers after 12 months suggest a figure of between 4% and
7%.29 111 Data from LNPCP management within the BCSP
(n=436) 5 mm reported 6% recurrence at 12 months, similar to
figures of up to 6.9% which have been reported in other case
series (figures 4–9).7 29

Endoscopic management: peri-procedure
1. We recommend that carbon dioxide should be used in pref-

erence to air insufflation during colonoscopy to improve
patient comfort and safety (GRADE of evidence: high;
Strength of recommendation: strong).

Consensus reached: 100% agreement
There is evidence that carbon dioxide (CO2) insufflation

improves patient comfort during colonoscopy in comparison
with air insufflation, especially with longer procedures such as
advanced polypectomy. A trial of 219 patients found that CO2

was associated with significantly reduced pain (p=0.014) and
bloating (p<0.001) in comparison with air insufflation as well
as increased patient satisfaction (p=0.04).113 Another study
showed that CO2 use was associated with significantly reduced
post-procedure admission after endoscopic polypectomy
(OR=0.39, 95% CI 0.16 to 0.95, p=0.04).114 CO2 insufflation
has also been associated with increased patient safety. As CO2 is
non-inflammable, the risk of combustibility with the use of dia-
thermy and APC (both of which are important components of
advanced polypectomy) is eliminated as oxygen is required for
an explosion.115 The improved experience for the patient may
allow longer procedure times, previously limited by patient dis-
comfort, enabling single session resection.
2. We recommend that the use of contrast agents such as

indigo carmine or methylene blue in the submucosal injec-
tion solution is considered to help demarcate a lesion, its
resection margins, and to outline a clear submucosal plane
(GRADE of evidence: low; Strength of recommendation:
strong).

Consensus reached: 100% agreement
The use of contrast agents, to enhance lesion demarcation

and a visualisation of post-resection margins in order to aid
ascertainment of complete resection is well estab-
lished.35 46 50 114 116–118 This appears especially relevant with
serrated lesions where the resection margins appear more diffi-
cult to delineate. For example, almost half of serrated lesions
where complete resection was considered to have occurred were
found to have residual tissue in the CARE study.39
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A study of 445 patients described how the use of indigo
carmine facilitated the recognition of deeper planes of resection
and identification of tissue deep to the submucosa, enabling the
identification and management of all cases of post-resection per-
foration at the earliest opportunity.118

An association between methylene blue and potential DNA
damage to colonocytes, reported in laboratory-based work, has
no supporting clinical evidence.119

3. We suggest that the addition of low-concentration adrenaline
to the submucosal injection solution may be considered to
keep the resection field clear during endoscopic resection
(GRADE of evidence: low; Strength of recommendation:
weak).

Consensus reached: 100% agreement
The use of adrenaline in submucosal injection solutions has

been advocated to reduce the risk of immediate PPB. A 2001
study demonstrated reduced immediate PPB with a 1:10 000
adrenaline-containing solution compared with saline (1/75 vs

7/76, p=0.03) and a 2004 study also reported the same result
(1/50 vs 8/50; p<0.05). No improvement has been demon-
strated with delayed PPB.120 121 A 2007 Korean study showed
that this finding applied to LNPCPs (1/75 vs 7/76,
p=0.03).92 122 Although the above evidence cites the use of
a1:10 000 concentration of adrenaline, the consensus of the
GDG is that concentrations less than 1:100 000 are also effect-
ive and potentially decrease the risk of cardiovascular ischaemia
where large injection volumes are required.
4. We suggest consideration of the use of colloidal-type sub-

mucosal injection solutions in preference to normal saline
lifting solution for LNPCPs (GRADE of evidence: low;
Strength of recommendation: weak).

Consensus reached: 92.3% agreement
Available evidence suggests colloidal-type solutions to be

optimal for submucosal injection in view of technical and safety
factors, with findings of a longer lasting lift facilitating easier
resection than saline.32 123 Animal model studies show that

Figure 4 Suggested management algorithm after large non-pedunculated colorectal polyps (LNPCP) identification. Box A (see figure 5);
box B (see figure 6); box C (see figure 7). MDM, multidisciplinary meeting; MDT, multidisciplinary team.

Figure 5 Box A: Lesion assessment. NBI, narrow band imaging.

1860 Rutter MD, et al. Gut 2015;64:1847–1873. doi:10.1136/gutjnl-2015-309576

Guidelines
 on M

arch 20, 2024 by guest. P
rotected by copyright.

http://gut.bm
j.com

/
G

ut: first published as 10.1136/gutjnl-2015-309576 on 23 June 2015. D
ow

nloaded from
 

http://gut.bmj.com/


colloidal-type solutions such as succinylated gelatin (gelofusin)
enable a longer lasting lift (mean of 36 min) and increased en
bloc resection.124 125

Sodium hyaluronate commonly used for ESD, has also
demonstrated superiority over normal saline in porcine
models.126 A 2004 Japanese study group found that sodium
hyaluronate produced a longer lasting lift than both normal
saline and hypertonic solutions, with later reports citing
reduced tissue injury.127 128

These findings appear to have been replicated in human
studies. In a 2005 study (n=223), glycerol demonstrated a
higher en bloc resection rate (63.6% vs 48.9%, p<0.05) and
complete resection rate (45.5% vs 24.6%, p<0.01) than
saline.129 A double blind RCT reported gelofusin solution (GS)
as better than saline with significantly reduced procedure time

(GS: 12.0 min (IQR=8.0–28.0) vs normal saline: 24.5 min
(IQR=15.0–36.0), p=0.006) and reduced the number of piece-
meal resections made (GS; resections=3.0 (1.0–6.0) vs normal
saline; resections=5.5 (3.0–10.0), p=0.028).125 130

5. We suggest that endoscopists should be familiar with the
range of snares available, although a single optimal snare
cannot be recommended (GRADE of evidence: very low;
Strength of recommendation: weak).

Consensus reached: 100% agreement
There is no evidence available to suggest an optimal snare for

use in advanced polypectomy. Various sizes, shapes and textures
of snares are available. Larger snares (>2 cm) are preferred by
some operators with the intention of en bloc resection or wide-
field resection of larger polyps, though operators should be
aware that this carries a potentially increased risk of perforation

Figure 6 Box B: Definitions. NBI,
narrow band imaging; NPCP,
non-pedunculated colorectal polyps;
SMSA, size, morphology, size, access.

Figure 7 Box C: Endoscopic
management. APC, argon plasma
coagulation.
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if a large volume and depth of tissue is within the snare.
Smaller, thinner (monofilament) snares are often preferred
where increased precision is required and spiral or stiffer snares

are often used by some operators where gripping of a flat ele-
vated lesion is thought to be optimised.131 Reports favouring
the use of a particular snare such as spiral or crescentic snares

Figure 8 Key performance indicators
(KPIs) for the management of large
non-pedunculated colorectal polyps
(LNPCPs). EMR, endoscopic mucosal
resection; ESD, endoscopic submucosal
dissection.

Figure 9 Research questions and
potential studies to improve large
non-pedunculated colorectal polyps
(LNPCPs) evidence base. MDT,
multidisciplinary team.
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appear subjective, limiting the ability to recommend a particular
snare.46 132

6. We suggest that a prolonged pure coagulation current should
be avoided owing to an increased risk of delayed post-
polypectomy bleeding and thermal tissue injury (GRADE of
evidence: low; Strength of recommendation: weak).

Consensus reached: 92.3% agreement
The choice of polypectomy diathermy settings seems to vary

extensively. A North American survey of endoscopic practice in
2004 (n=198) found that blended current (46%) and coagula-
tion current (46%) were more commonly used, with lower
reported use of varied (4%) and pure cutting current (3%).133

A 2013 Israeli survey (n=100) found that 42% used a pure
coagulation current, with 38% using blended current and 20%
using pure cutting current.134 A pure cutting current is likely to
be related to higher rates of immediate PPB owing to poor
haemostasis properties, and the avoidance of its use in endo-
scopic polypectomy has been advocated by some groups includ-
ing the ESGE.92 135 A cutting current does have good incisional
properties, however, enabling high-quality resection specimens
and inducing less thermal tissue injury.136 137 A 1992 study
comparing the use of coagulation current with a form of cutting
current in snare polypectomy (n=1485) found the latter to be
associated with immediate haemorrhage (p=0.03).138 A subse-
quent multicentre study (n=5152) identified pure cutting
current as one of the greatest risk factors for immediate PPB
(OR=6.95, 95% CI 4.42 to 10.04).92 139

Pure coagulation current appears to be commonly used and
has good haemostasis properties. However, higher settings and
prolonged use induce higher levels of thermal tissue injury.
Porcine models have demonstrated a greater depth of tissue
injury with coagulation current than both blended (p=0.0157)
and pure cutting current, (p=0.0461).136 The increased risk of
tissue injury is of particular concern in the thinner right colon,
which is more susceptible to diathermy-induced perfor-
ation.35 137 140 141 The use of blended current or automated
current that regulates coagulation and cutting current (such as
Endocut) has been advocated as a safer diathermy option with
the rationale that they provide adequate incision properties
combined with effective haemostasis. A trial comparing
blended and microprocessor-controlled automated current
(n=148) found that automated current produced less tissue
damage than blended current with a conventional electrosurgi-
cal generator (p<0.02) while also producing higher-quality
resection specimens (p=0.024) allowing for more accurate
histological evaluation (p=0.046).142 These findings suggest
that the rationale for the use of an automated current appears
sound.92 136

7. We suggest that while en bloc endoscopic snare resection of
lesions <20 mm is recommended to reduce the risk of recur-
rence and to enable more accurate histopathological inter-
pretation, this practice should be used with caution in
LNPCPs owing to an increased risk of diathermy-associated
thermal injury and perforation (GRADE of evidence: low;
Strength of recommendation: weak).

Consensus reached: 84.6% agreement
En bloc snare resection is desirable owing to reduced recur-

rence and the ability to obtain more accurate histological ana-
lysis. In addition, a study by Kim et al24 suggests that the risk of
incomplete resection in piecemeal resection is significantly
higher with lesions >30 mm (n=497, OR=2.688, 95% CI
1.036 to 6.993, p=0.042).

A 2014 meta-analysis of 33 studies examining snare removal
of NPCPs unequivocally demonstrates lower recurrence with en

bloc resection than with piecemeal removal (3% (95% CI 2% to
5%) vs 20% (95% CI 16% to 25%), p<0.0001).112

Although it is possible to remove some LNPCPs en bloc with
snare resection, it may be technically difficult to achieve owing
to reduced snare stiffness while uncertainty about the resection
plane may lead to concerns about perforation due to lack of
control of tissue volume and from thermal injury due to an
inability to control the cutting plane.143 144 A 2012 Korean
study also showed that where EMR was carried out for NPCPs
>30 mm, the likelihood of using piecemeal resection increased
significantly for technical reasons (OR=7.246, 95% CI 4.672 to
11.235, p<0.001).24 Where en bloc specimen retrieval is
required, such as with suspected malignancy, techniques such as
ESD and surgery may be required. However, for benign lesions,
piecemeal EMR has been shown to have comparable efficacy,
especially when allowing for repeat treatment of recurrence,
and with less morbidity. The high complete eradication rates
reported by various studies such as 90% by Buchner et al31 and
96% quoted by Longcroft-Wheaton et al, 29 including 87.5% of
SMSA level 4 lesions support this. In addition, while a 2009
study reported lower rates of early recurrence with en bloc
TEMS for rectal lesions in comparison with pEMR, it should be
noted that late recurrence was similar in both groups when
allowing for repeat endoscopic therapy (TEMS: 9.6% vs EMR:
13.8%, p=0.386).58

8. We recommend that treatment-naïve lesions which fail to lift
after adequate submucosal injection should not be subject to
attempted resection with conventional snare polypectomy
technique (GRADE of evidence: low; Strength of recommen-
dation: strong).

Consensus reached: 92.3% agreement
Uno et al first described an association between non-lifting

lesions in response to a submucosal injection and malignancy in
1994.145 All cases defined as non-lifting were found to contain
malignancy. A 1999 Japanese study also demonstrated an associ-
ation between the non-lifting sign and deep submucosal invasion
(n=60). All lesions with deep submucosal invasion (sm3),
lesions associated with a higher rate of lymph node metastases
and so requiring surgery, displayed the non-lifting sign, whereas
93.5% of lesions with more superficial submucosal invasion
(sm1) were successfully lifted.21 A later study repeated these
findings with only 20% of sm3 lesions lifting as opposed to
82.4% of sm1 lesions (p<0.05),85 and a 2007 study reported
that the non-lifting sign displayed an accuracy rate of 94.8%
(n=271, p<0.05).146 Correlation between the non-lifting sign
in treatment-naïve lesions and deep submucosa invasion with
lymph node involvement appears strong.40 85 In view of this,
while en bloc removal may be possible, the mucosectomy action
of snare polypectomy is less likely to be effective in
treatment-naïve non-lifting lesions owing to irregularity of the
submucosal plane.18

9. We recommend that during endoscopic piecemeal resection,
the snare should be used to resect a lesion completely wher-
ever possible. Thermal coagulation techniques such as APC
and soft coagulation may be used as adjuncts when snare
resection of small residual fragments of polyp is not possible
(GRADE of evidence: low; Strength of recommendation:
strong).

Consensus reached: 100% agreement
APC is a non-contact method of thermal coagulation consid-

ered safe for use in therapeutic endoscopy. The use of APC as
an adjunct to endoscopic snare resection has been supported by
various studies. Zlatanic et al147 reported a 50% reduction of
residual adenoma on follow-up endoscopy compared with no
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APC use (n=77, 100% reduced to 50%). A 2003 study also
demonstrated successful endoscopic clearance with the add-
itional APC use in 90% of lesions with incomplete endoscopic
snare resection (n=77).148 A larger study in 2011 commented
that the use of APC on visible residual adenoma after piecemeal
polypectomy did not reduce lesion recurrence (n=105;
OR=0.46, p=0.29). This finding may be due to the application
of APC to larger areas of tissue but also highlights the fact that
APC should not be relied upon as the sole treatment of residual
adenoma.149 150

A 2002 study examining APC use on post-resection margins
reported a reduced rate of adenoma recurrence after piecemeal
EMR in lesions where complete resection was thought to have
been achieved (1/10 APC, 7/11 no APC; p=0.02). This effect
might be due to the treatment of microscopic residual foci at
the resection margins not visible to the endoscopist.151

Thermal coagulation may also be provided by the use of soft
coagulation from diathermy applied to tissue via the snare tip.
However, no data to definitively support its use have yet been
obtained.

The use of hot biopsy avulsion has also been described as an
ablative technique for flat polyp tissue considered unsnarable,
with a small 2014 study (n=20) reporting no residual tissue on
surveillance in 85% of cases.152

10. We recommend careful post-procedure inspection of the
resection site and photographic documentation of com-
pleteness of resection (GRADE of evidence: low; Strength
of recommendation: strong).

Consensus reached: 100% agreement
Imaging of a resection site is important to document and

confirm whether complete resection has taken place, and also to
confirm exclusion of a perforation. Taking steps to assess for
complete resection appears important as incomplete resection
seems to be far more prevalent than first thought, even among
experienced endoscopists. The CARE study demonstrated
increasing rates of incomplete resection with larger lesions. Of
10–20 mm lesions felt to be completely resected at endoscopy,
23.3% were found to be incompletely resected, despite the
endoscopist considering complete resection to have taken place,
significantly higher than with smaller lesions (17.3% vs 6.8%,
p=0.003).39 A 2014 study demonstrated histological evidence
of recurrence in 7% of LNPCPs where complete resection was
felt to have occurred both on initial resection and follow-up
(n=252).170

The ASGE recommend photo documentation in the area of a
tattoo post-endoscopic resection as it may enable identification
of a scar site where no residual tissue is present.153 154

11. We recommend that with the exception of the rectum or
caecum, a tattoo should be applied in accordance with
local policy to aid endoscopic follow-up or subsequent sur-
gical resection. As tattooing may cause submucosal fibrosis,
the tattoo should be placed at least 30 mm from the lesion
(GRADE of evidence: very low; Strength of recommenda-
tion: strong).

Consensus reached: 92.3% agreement
The use of tattoo application with an indelible marker such as

Indian ink has been highlighted as an important practice in post-
endoscopic removal to enable identification of the resection site
on follow-up and lesion identification in cases requiring surgical
resection. Caution has been advised with the tattoo practice to
avoid complicating endoscopic resection.155 156 Various case
series have reported sublesional submucosal fibrosis resulting
from tattoo application, thus compromising subsequent endo-
scopic resection by both EMR and ESD.157 158 In view of this, a

tattoo should be placed away from a lesion, with a distance of at
least 3 cm recommended in one case series.157

Endoscopic management: post-procedure
1. We recommend that written information about the risk of

post-procedure complications (including bleeding risk for up
to 2 weeks), together with recommended actions and an
emergency phone number should be provided to patients
(GRADE of evidence: very low; Strength of recommenda-
tion: strong).

Consensus reached: 100% agreement
Patients with serious complications related to polypectomy,

such as haemorrhage and perforation, may not present with
symptoms until several days after the procedure. An analysis of
PPB from 14 575 cases reported a mean presentation time of
5 days after the procedure, with cases occurring up to 17 days
after polypectomy, while there have been reports of PPB occur-
ring up to 30 days after the procedure.159 160 An analysis of
post-colonoscopy perforations found that 24% of cases pre-
sented over 48 h after colonoscopy, with 9% presenting after
over 15 days.161 In view of this, the provision of a clear post-
procedure plan is important and may expedite appropriate man-
agement and improve patient safety.
2. We suggest that recommencement of anticoagulant and anti-

platelet therapy after polypectomy should be considered on
an individual basis, weighing up the risks of post-procedure
bleeding with the risks of a thromboembolic event. Further
specialist advice (ideally sought before the procedure) may
be appropriate (GRADE of evidence: low; Strength of rec-
ommendation: weak).

Consensus reached: 100% agreement
While it is ideal that these drugs are restarted as soon as pos-

sible after endotherapy to reduce thromboembolism risk, the
lack of evidence for restarting antiplatelet agents after advanced
polypectomy is recognised, while conflicting evidence exists
about the safety of restarting anticoagulants such as warfarin.91

A study of 94 patients restarting warfarin on the same day of
endotherapy reported a delayed bleeding rate of <1%.162

However, a later study of 173 patients where warfarin was
restarted within 7 days after endotherapy had an increased risk
of bleeding (OR=5.2, 95% CI 2.2 to 12.5, p<0.001)).104

Events during endotherapy such as peri-procedural bleeding, in
addition to patient factors, may also raise concerns about signifi-
cant post-polypectomy haemorrhage. In light of this, manage-
ment, should be considered on an individual basis along with
specialist input.91 93

3. We recommend that in the case of piecemeal EMR, initial
follow-up should take place within 2–6 months (GRADE of
evidence: low; Strength of recommendation: strong).

Consensus reached: 92.9% agreement
Early follow-up endoscopy after piecemeal resection is advo-

cated owing to potentially high rates of incomplete resection
and early lesion recurrence, with histological evaluation often
unable to assess for completeness of resection as with en bloc
removal.163 Recurrence levels appear to increase the longer the
period of time left before follow-up after the initial treatment
and early intervention of recurrent/residual tissue allows for
prompt eradication.164 A Japanese study reported recurrence
rates of 18.4%, 23.1% and 30.7% with follow-up at 6, 12 and
24 months, respectively, while a US study reported a similar
trend with recurrence almost three times higher after 24 months
than at 12 months.60 165 Initial follow-up at a later point such
as 6 months also appears safe with similar levels of recurrence
between 3 and 6 months. However, follow-up may also be
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appropriate sooner—for example, if malignancy or high-grade
dysplasia on histology is found.53 60 Follow-up within 6 months
is in line with the position of the US Multi-Society Task Force
for Colorectal Cancer and the American Cancer Society who
recommend that lesions removed piecemeal should be consid-
ered for follow-up endoscopy between 2 and 6 month intervals
until complete excision.166 After lesion-specific follow-up has
established clearance, further endoscopic surveillance should be
consistent with existing BSG polyp surveillance guidelines.167

4. We recommend that on follow-up, the scar site should be
positively identified, scrutinised and photographed. Image
enhancement with techniques such as dye spray and digital
enhancement may aid detection of residual neoplasia on a
polypectomy scar. Areas of possible residual polyp require
tissue diagnosis and definitive treatment (GRADE of evi-
dence: low; Strength of recommendation: strong).

Consensus reached: 84.6% agreement
Evidence suggests that incomplete resection occurs at a higher

rate than previously thought. The CARE study found a high
incidence of incomplete resection (10.1%) in cases where com-
plete resection was considered to have been achieved, including
incomplete resection in almost half (47.6%) of sessile serrated
adenomas, with a wide variation of incomplete polyp resection
between endoscopists.39 Further justification for careful analysis
of the scar site on follow-up endoscopy are reports of ‘late
recurrence’ in an area where complete resection was believed to
have occurred, first described in a 1992 series where almost half
of the cases of recurrence occurred where no recurrence had
been identified on earlier examination.168 A 2009 study
reported late recurrence of residual adenoma in 4.4% of cases
at 12 months’ follow-up (n=138). In 7.2% of cases, evidence of
residual adenoma was present in biopsy specimens from scar
sites where no visible adenoma was seen. Negative biopsy results
at early follow-up appeared to be predictive of continued eradi-
cation on late follow-up in 97.9% of cases in comparison with
the remaining lesions (RR=0.15, 95% CI 0.035 to 0.618,
p=0.005).169 The practice of biopsy retrieval as part of a
follow-up resection site examination was supported by an ana-
lysis of 252 LNPCPs in which biopsy evidence of residual/recur-
rent adenoma was found in 7% of cases where no visible
adenoma was present, while late recurrence was seen in 10.47%
of cases where no adenoma was identified at initial
follow-up.170 Taking biopsy specimens from an apparently clear
polypectomy scar site appears justified as it may identify residual
tissue that might otherwise remain undetected.

Image enhancement may also improve diagnostic accuracy.171

Magnification endoscopy seems to accurately identify residual
tissue. A study of 77 LNPCPs reported similar accuracy to histo-
logical evaluation. The sensitivity of magnification endoscopy
for predicting residual tissue at resection margins was 98%
(95% CI 90% to 100%); specificity was 90% (95% CI 79% to
100%) with an overall accuracy of 94.5% (95% CI 87.2% to
98.6%).172 Chromoendoscopy was found to accurately predict
completeness of endoscopic resection in a 2004 study of 684
lesions (sensitivity 80%; specificity 97%; accuracy 94%).173 A
2011 study comparing the accuracy of NBI with white light
examination for the detection of residual neoplasia found that
NBI increased detection of residual neoplasia at the resection
site, with 63% of identified lesions found to be more extensive
with NBI than initially thought with white light examination.174

5. We suggest that the management of residual/recurrent polyp
tissue can be challenging and should be performed by an
endoscopist with complex NPCP experience (GRADE: low;
Strength of recommendation: weak).

We suggest that the management of ongoing recurrence
should be discussed in a complex polyp MDM (GRADE of
evidence: low; Strength of recommendation: weak).

Consensus reached: 100% agreement
While a proportion of recurrent/residual polyp tissue can be

successfully treated with repeat snare resection, complete eradi-
cation at repeat therapy may be much more difficult to achieve,
such as with larger areas of recurrence. Repeat treatment with
EMR may not be achievable owing to submucosal fibrosis.32

ESD appears to be a less invasive management option in cases
of complex recurrence, with various reports of its efficacy in
scar-embedded polyps and subsequent avoidance of surgical
resection. A 2009 study reported successful clearance of lesion
recurrence with ESD in 15 cases after failed EMR.175 A Japanese
study reported curative resection with ESD in large areas of
recurrence (>2 cm) where EMR was not possible,176 while a UK
study also reported successful salvage ESD in 11 of 12 cases.177

However, it should be noted that these studies are small and ESD
availability in the West remains limited. Surgical resection
remains an effective treatment while conservative management
appears appropriate if patient comorbidities suggest that this will
not significantly alter life expectancy. Various factors such as a
patient’s wishes and comorbidity and availability of treatment
modalities may affect management, and access to a multidiscip-
linary network may optimise management.42 117 178

Surgical Management of LNPCPs
1. We recommend that surgical therapy should be considered

where malignancy is suspected or concerns about the likeli-
hood of incomplete endoscopic resection arise after complex
polyp MDM discussion (GRADE of evidence: moderate;
Strength of recommendation: strong).

Consensus reached: 92.9% agreement
While expert endoscopic management is the preferred first-

line management in LNPCPs due to superior patient safety, sur-
gical resection still has an important role.44 45 Surgery (or ESD
where expertise is available) may be preferred for lesions that
have a higher risk of malignancy, or where there is a high risk of
residual polyp after endoscopic resection. Although morbidity
and mortality rates are higher with surgical resection, the results
of complete resection are better and there is a reduced need for
endoscopic follow-up.34

Surgical resection is also an effective option where recurrence
cannot be managed endoscopically.7 9 53 111 Even with the most
advanced polypectomy techniques such as ESD, deeper sub-
mucosal invasion cannot be managed, with surgery often
required when it is found at endoscopy. Surgery offers the
highest chance of oncologically complete resection for these
malignant lesions. ESD compares less favourably in this situ-
ation, with a large case series (n=1111) featuring both benign
and malignant lesions reporting an en bloc resection rate of
88% and curative rate of 89%.179 180 Surgical resection is the
only treatment where deep submucosal infiltration and lymph
node infiltration may be managed effectively. Reported curative
rates for surgical resection are 100% for stage 1 disease with a
rate >91% for stage IIIa disease, indicating its efficacy.181

A proportion of cases with malignancy are found after
surgery in lesions previously thought to be benign, although this
varies considerably depending on patient selection and operator
expertise at assessment. Studies analysing histopathology post-
surgical resection in polyps considered benign have an estimated
invasive malignancy in up to 22% of lesions.45 109 In view of
this, where there is diagnostic uncertainty at assessment, surgical
resection may be an appropriate management option.2 18 109
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In addition, in cases where endoscopic access is considered
difficult by an expert advanced endoscopist, with concern about
causing complications or achieving a successful resection, surgi-
cal therapy may provide a more effective primary option rather
than as an additional invasive procedure as secondary
treatment.182

Rectal lesions require special consideration due to the com-
plexity and morbidity associated with both open and laparo-
scopic resectional surgery in this area and the availability of
endotherapy and minimally invasive local resectional surgery
such as TEMS. A 1998 study reported (n=591) patients with
3.2% mortality and 30% postoperative morbidity at 30 days
with open proctectomy,183 while a 1999 study (n=681) cited a
0.6% perioperative mortality and 22% postoperative morbid-
ity.184 A 2010 laparoscopic low anterior resection series
(n=132) reported similar morbidity (20.5%).185 In addition,
with low rectal lesions where non-sphincter saving surgery such
as an abdominoperineal resection is often used, a permanent
stoma will be required.186

Where suspicion about malignancy exists and en bloc resec-
tion is considered desirable to ensure adequate histological ana-
lysis, the use of either ESD or minimally invasive local
resectional surgery such as TEMS is preferable to conventional
resectional surgery; however, ESD availability, as previously dis-
cussed, is currently limited. A 2014 meta-analysis of 111 ESD
and 10 TEMS series (n=2077) comparing LNPCP management
outcomes found en bloc resection to be higher with TEMS
(TEMS: 98.7% (95% CI 97.4% to 99.3%) vs ESD: 87.8%
(95% CI 84.3% to 90.6%), p<0.001) while the curative resec-
tion rate was also superior (TEMS: 88.5% (95% CI 85.9% to
90.6%) vs ESD: 74.6% (95% CI 70.4% to 78.4%),
p<0.001).187 A 2010 meta-analysis of TEMS also demonstrated
a significantly reduced postoperative complication rate com-
pared with resectional surgery (n=629, OR=0.16 (95% CI
0.06 to 0.38), p<0.003), while a 2012 study showed signifi-
cantly reduced morbidity (n=78, 14.6% (TEMS) vs 37.1%
(resectional surgery), p=0.046).33 188

The available evidence suggests that pEMR is preferable to
TEMS for the management of benign rectal NPCPs. A retro-
spective comparison of TEMS and piecemeal EMR for the man-
agement of large rectal NPCPs (n=292) found that while early
recurrence rates were lower in TEMS (10.2% vs 31.0%,
p<0.001) when allowing for repeat endoscopic therapy on
follow-up, late recurrence after 12 months was similar (9.6% vs
13.8%, p=0.386). TEMS was also associated with greater mor-
bidity (postoperative complications: 24% (TEMS) vs 13%
(EMR), p=0.038) and a longer hospital stay (median hospital-
isation after the procedure: 3 days (TEMS) vs 0 days (EMR),
p<0.001).58 Another consideration is evidence that pEMR
appears to be more cost-effective. International cost analysis sug-
gests that the cost of EMR is around $2000, with subsequent
follow-up roughly half this figure. In comparison, the cost of
TEMS is estimated to be around $7800.29 44 189 However,
TEMS may be indicated as first-line treatment for selected
benign rectal NPCPs that occupy significant rectal circumference
and are technically difficult to remove with snare retrieval
owing to its soft texture and the risk of significant
bleeding.190 191

Equivalent curative efficacy, reduced morbidity and reduced
associated cost justify the preference for pEMR in the manage-
ment of most benign rectal NPCPs. However, optimal manage-
ment of complex rectal NPCPs appears ideally suited to
complex polyp MDM discussion where all available modalities
are potentially available.

2. We recommend that laparoscopic therapy should be used in
preference to open surgery in the surgical management of
LNPCPs (GRADE of evidence: high; Strength of recommen-
dation: strong).

Consensus reached: 92.9% agreement
Laparoscopic surgery (LS) has largely replaced open surgical

resection (OS) for the removal of LNPCPs where endoscopic
resection is deemed unsuitable.192 A meta-analysis demonstrated
comparable therapeutic efficacy with similar 3-year recurrence
rates, including in the management of colorectal cancer. While
being less invasive, LS is considered oncologically safe. This is
particularly relevant when a malignancy is subsequently found
(tumour recurrence at 3 years for LS: 16% vs OS: 18%; 95%
CI 0.63% to 1.17%; p=0.32).193–195 A 10-year UK analysis
(n=192 620, 3709 laparoscopic procedures) reported that lap-
aroscopic surgery was associated with a reduced 30-day
(OR=0.57; 95% CI 0.44 to 0.74; p<0.001) and 365-day mor-
tality (OR=0.53; 95% CI 0.42 to 0.67; p<0.001).196 While
mortality and postoperative complications appears similar
between open and laparoscopic groups, LS has a clear associ-
ation with accelerated postoperative recovery with reduced pain
and the earlier return of bowel function (Salimath et al, n=261;
OS: 4.4 days; 95% CI 4.2 to 4.6 vs LS: 3.7 days; 95% CI 3.5 to
3.9; p<0.001) and reduced hospital stay (Vlug et al, n=427;
p<0.001 and Salimath et al; OS: 8.01 days; 95% CI 7.1 to 8.9
vs 4.38 days; 95% CI 4.0 to 4.8; p<0.001).194 197

KEY PERFORMANCE INDICATORS FOR THE MANAGEMENT
OF LNPCPS
Ensuring high quality LNPCP management is essential to reduce
complications and future cancer risk. The development of KPIs,
with defined minimum and aspirational standards, allows a stan-
dardised way of monitoring and auditing clinical quality
outcomes.

Widely varying outcomes have been reported in colonic polyp
management, particularly with larger lesions and even between
experienced endoscopists.39 There is evidence of varying man-
agement of LNPCPs between different UK centres, which has
resulted in outcomes that may be considered suboptimal.7

Recent data from the BCSP (n=557) demonstrated high levels
of piecemeal endoscopic management of malignant polyps
where secondary surgical management was subsequently
required (16.1%), while almost 80% of NPCPs managed with
primary surgery were benign.7 Given evidence of the efficacy of
endotherapy, including for the most complex polyps, it seems
likely that many of these lesions might have been managed
effectively endoscopically, with lower associated morbidity and
mortality risks and reduced cost.29

The application and monitoring of KPIs, not previously
described in LNPCP management, should help to improve
quality by identifying potentially suboptimal performance at an
earlier stage, reducing patient risk and permitting support and
remedial action to be taken. The use of KPIs is intended as a
monitoring system with outliers warranting further investiga-
tion/analysis. For example, if an outcome can be clearly
explained, such as a skilled endoscopist tackling more complex
lesions having a higher recurrence/residual rate than a less
skilled endoscopist tackling more simple lesions, then this may
be acceptable. If, however, endoscopists tackling similarly
complex lesions have widely differing outcomes with one endos-
copist producing clearly inferior outcomes, the KPI may then
call into question the appropriateness for that individual to be
managing certain lesions.
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Various domains for evaluating LNPCP management perform-
ance were considered by the writing committee.

Potential KPIs within each domain were subsequently formu-
lated. A preliminary round with anonymous voting was then
used to assess the suitability of 16 potential KPIs. Seven KPIs
were identified within the agreed domains and voted on in
accordance with the guideline development process (see table 6).

In setting quantitative minimum and aspirational standards,
where available, the results from various national and international
studies felt to be of suitable design and quality were reviewed as
possible reference points. Where it was not felt possible to set a
defined standard for a KPI, the phrase “no current standard
defined” was used with a view to monitoring outcomes and identi-
fying acceptable minimum standards in the future. As with the
guideline statements, LNPCPs refer to non-pedunculated colorec-
tal polyps at least 20 mm in size (tables 7 and 8).

KEY PERFORMANCE INDICATORS AND STANDARDS FOR
THE MANAGEMENT OF LNPCPS
In view of the increased cost, morbidity and mortality with sur-
gical management, endoscopic removal is considered first-line
management for LNPCPs, as detailed earlier in these guide-
lines.9 29 44 45 There is, however, wide variation in the UK
between difference centres for management of LNPCPs with
regards to cases managed primarily with endotherapy and
surgery.7 The GDG agreed that evaluation of the proportion of

patients with LNPCPs managed surgically (excluding primary
surgical management for cancer) would identify:
▸ patients with benign LNPCPs undergoing surgery where

endoscopic management might have been possible;
▸ patients with LNPCPs which ultimately proved to be cancers

where primary endoscopic therapy was attempted, but who
later required surgery.
Although the GDG recognised that both these situations may

occur even in expert hands, it was felt that determining and
monitoring this proportion would provide useful additional
information on decision-making in the management of LNPCPs.
The GDG felt that this KPI could be analysed at both an indi-
vidual and overall service level:
▸ Level of agreement for KPI: 91.7%
▸ Level of agreement for standard: 92%

The presence of recurrence and/residual tissue is a marker for
assessing success of endotherapy in keeping with international
literature reporting outcomes of LNPCP management (table 9).
The GDG considered the measurement of 12-month (late) out-
comes to be more appropriate than measurement of 3-month
(early) outcomes, as the former relates more directly to health
outcomes and is consistent with the standardised use of
12 months as an outcome of treatment success internationally.
In addition, 12-month surveillance is commonly undertaken
with lesions removed both en bloc and piecemeal. Residual
polyp tissue seen on early endoscopic follow-up may be treated
on repeat endoscopy giving eradication rates comparable to en
bloc resection techniques.9 58 113 In addition, analysis at
12 months allows measurement of ‘late recurrence’ which has
been reported in cases where no recurrence was found at initial
endoscopic follow-up in multiple studies.169 170

▸ Level of agreement for KPI: 100%
▸ Level of agreement for standard: 100%

It is essential that patients receive high-quality management
and the risk of harm is minimised (table 10). Perforation and

Table 6 A comparison of outcomes from trials of endoscopic
management of LNPCPs

Moss
et al9 BCSP7

Buchner
et al31

Longcroft-
Wheaton
et al29

Number of LNCPCs 479 436 308 187
Mean size (mm) 35.6 29.5 23 41.5
Cases with complete
resection considered achieved
after single session (%)

89.2 NA 91 90%

Malignancy in resection
specimen (%)

6.9 6 4.4 5.9

Need for surgery (%) 16.3 16.1 10 9
3-Month recurrence (%) 20.4 16.5 27 14.5
12-Month recurrence (%) 2 6 16.3 3.9
Delayed bleeding 2.9 3 7.2 2.7
Perforation 1.3 0.5 0.4 0.45

BCSP, Bowel Cancer Screening Programme; LNPCPs, large non-pedunculated
colorectal polyps.

Table 7 Summary of domains and KPIs for LNPCPs

Domain Proposed KPIs

Optimal
decision-making

Surgery rate for LNPCPs

Endoscopic skill Recurrence/residual polyp at 12 months in
endoscopically managed LNPCPs

Safety ▸ Perforation rate
▸ Post-procedure bleeding rate

Timeliness ▸ Time from diagnosis to referral for definitive therapy
▸ Time from referral to definitive therapy

Volume of procedures ▸ Number of procedure per endoscopist per year

KPIs, key performance indicators; LNPCPs, large non-pedunculated colorectal polyps.

Table 8 Optimal decision-making domain summary

Domain Optimal decision-making

Objective Assessment of the appropriateness of decision-making in
the management of LNPCPs

KPI Surgery rate for LNPCPs
Denominator Include all patients with NPCPs, including lesions that prove

to be cancers
Exclude patients with LNPCPs undergoing primary surgery
for cancer (where no endoscopic resection has been
attempted). Do not exclude patients with cancers who
undergo endoscopic therapy

Numerator Patients with LNPCPs undergoing surgery for that lesion
Analysis Calculate at patient level (not LNPCP level)

Report as percentage (proportion of patients)
Frequency Calculate annually
Level of analysis Service level
Minimum
standard

No current standard defined

Aspirational
standard

No current standard defined

Action Qualitative review of each case
Evidence Swan et al44

Longcroft-Wheaton et al29

Bertelson et al45

Lee et al7

Moss et al9

Buchner et al31

KPI, key performance indicators; LNPCPs, large non-pedunculated colorectal polyps.
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PPB are more commonly associated with advanced polypectomy
than with diagnostic colonoscopy and polypectomy of smaller
polyps.198 The reported incidence of perforation after LNPCP
resection is 0.5–1.3%, whereas for diagnostic polyps and stand-
ard polypectomy the risk or perforation is quoted at 1:1000
and 1:500, respectively.7 9 36 PPB following resection of
LNPCPs is the commonest complication with a reported inci-
dence of 2.9–7.2%.9 31 As potentially life-threatening complica-
tions that may warrant emergency treatment, perforation and
PPB seem appropriate markers of patient safety.

ESD practice in the UK is felt to be too limited to set minimum
standards while separate NICE guidance covers this modality.
Thus, the GDG agreed that both safety KPIs for ESD (perfor-
ation and PPB) should be considered as auditable outcomes.

Perforation is defined as: ‘air, bowel contents or instrumenta-
tion outside the bowel lumen’36 199

PPB is defined as: rectal bleeding within 30 days of the pro-
cedure resulting in any of the following:
▸ Minor

– procedure aborted
– unplanned post-procedure medical consultation
– unplanned hospital admission, or prolongation of hospital

stay, for ≤3 nights
▸ Intermediate

– haemoglobin drop of ≥2g
– transfusion

– unplanned admission or prolongation for 4–10 nights
– intensive therapy unit admission for 1 night
– interventional procedure (endoscopic or radiological)

▸ Major
– surgery
– unplanned admission or prolongation for >10 nights
– ITU admission >1 night

▸ Fatal
– death36

Endotherapy perforation rate
▸ Level of agreement for KPI: 100%
▸ Level of agreement for standard: 92%
Post-polypectomy bleeding rate
▸ Level of agreement for KPI: 92.3%
▸ Level of agreement for standard: 85%

Given the potentially high rate of malignancy in LNPCPs, an
aim to manage lesions within the NHS 62-day target was con-
sidered desirable by the GDG (table 11). However, it was recog-
nised that the need for prompt treatment needed to be balanced
with ensuring any treatment was performed by an appropriately
skilled clinician. It was also recognised that delays might occur

Table 9 Endoscopic skill domain summary

Domain Endoscopic skill

Objective Assessment of endotherapy success
KPI Recurrence/residual polyp at 12 months in endoscopically

managed LNPCPs
Denominator Include all patients undergoing 12-month surveillance after

resection of LNPCPs. Recurrent/residual polyp identified and
cleared before 12-month surveillance does not warrant
inclusion within this parameter.
As not all surveillance will occur on schedule, allow up to
15 months for surveillance to occur. Only count the first
surveillance at or after 12 months.
Exclude patients who do not have surveillance within 12–
15 months (owing to surgical resection, death, comorbidity,
emigration, etc). NB—monitor this figure to ensure
surveillance recall process is robust

Numerator Patients undergoing 12–15-month surveillance with
endoscopic or histological evidence of polyp recurrence at
the site of resected LNPCP

Analysis Calculate at LNPCP level
Report as percentage (proportion of LNPCPs with recurrence
on 12-month surveillance)

Frequency Calculate annually
Level of analysis Service and individual colonoscopist level
Minimum
standard

<10%

Aspirational
standard

<5%

Action Qualitative review of each case
Evidence Supporting evidence:

Belderbos et al112

Moss et al9

Barendse et al58

Khashab et al169

Knabe et al170

Supporting evidence for quality standard
Lee et al7

Longcroft-Wheaton et al29

KPI, key performance indicators; LNPCPs, large non-pedunculated colorectal polyps.

Table 10 Safety domain summary

Domain Safety

Objective To maximise the safety of endoscopic therapy
KPI 1. Endotherapy perforation rate

2. Post-polypectomy bleeding rate
Denominator Include all patients with LNPCPs undergoing endotherapy
Numerator Patients with LNPCPs undergoing endotherapy who present

with a perforation (definite or probable) within 30 days of
endotherapy

Analysis Calculate at patient level (not at LNPCP level)Report as
percentage (proportion of patients)

Frequency Calculate annually. As these are rare events, calculating the
rates over longer periods of time may be useful

Level of analysis Service and individual colonoscopist level
Minimum
standard

EMR
Perforation: <2%; PPB: <5%
ESD
Perforation and PPB: no current standard defined

Aspirational
standard

EMR
Perforation: <0.5%; PPB: no current standard defined
ESD
Perforation and PPB: no current standard defined

Action Qualitative review of each case
Evidence Supporting evidence—perforation:

Rutter et al25

Rabeneck et al26

Nivatongs198

NHS BCSP Publication36

Supporting evidence for standards—perforation:
Lee et al7

Moss et al9

Buchner et al31

Longcroft-Wheaton et al29

Supporting evidence—post-procedure bleeding:
Metz et al22

Sawhney et al104

NHS BCSP Publication36

Supporting evidence—post-procedure bleeding standards:
Lee et al7

Moss et al9

Buchner et al31

BCSP, Bowel Cancer Screening Programme; EMR, endoscopic mucosal resection; ESD,
endoscopic submucosal dissection; KPI, key performance indicators; LNPCPs, large
non-pedunculated colorectal polyps; NHS, National Health Service; PPB,
post-procedure bleeding.
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both in assessment/referral as well as in providing
treatment.6 47 200

▸ Level of agreement for KPI: 100%
▸ Level of agreement for standards: 84%

There is evidence that increased procedure numbers and
experience are associated with better outcomes and reduced
adverse events (table 12). In addition, it is common practice in
other disciplines to consider undertaking a minimum number of
procedures to maintain acceptable standards as it allows mean-
ingful measurement of other KPIs. For example, the BCSP man-
dates a minimum number of 150 colonoscopies per year.26–28 36

The GDG acknowledged there was no clear evidence of the
annual incidence of LNPCPs and therefore felt they could not
propose a minimum number of procedures per year per endos-
copist. Nevertheless, the GDG felt it important to monitor pro-
cedural volume per endoscopist.
▸ Level of agreement for KPI: 92.3%
▸ Level of agreement for standard: 92%

ADVANCED POLYPECTOMY TRAINING AND
ACCREDITATION
The GDG discussed ways to improve training in the manage-
ment of LNPCPs during a round table meeting. Owing to the
lack of an evidence base it was not felt to be possible to create
guidelines for training and the aim was therefore to formulate a
reference model for training in advanced polypectomy
techniques.

Entry requirements for training
There was agreement that reaching a minimum number of diag-
nostic colonoscopy procedures was required to allow develop-
ment of essential basic colonoscopy and therapeutic skills before
entering advanced polypectomy training. There was broad
opinion that handling and decision-making skills develop after
around 250–350 colonoscopies, with further development after
an extensive period of independent practice. Evidence that
increased endoscopic experience is associated with improved
performance and a reduced rate of adverse events reinforced
this view. A minimum number of 500 independent (post-
certification) colonoscopies was felt to be a suitable number to
ensure that adequate experience has been achieved in both
observed and independent practice. There was unanimous
opinion that snare polypectomy experience and skill were the
key identifiers of endoscopists suitable for advanced training
and that competency in snare polypectomy of smaller lesions
(up to 2 cm) needed to be established. This may be assessed
with a formal assessment tool such as the ‘DOPyS’ assessment
tool.154 In addition to formal assessment, evidence of regular
snare polypectomy experience with lesions >1 cm in the pre-
ceding year was considered desirable as well as performance
data for all colonoscopy practice in that period.

Training programme
An apprenticeship programme such as a dedicated fellowship in
a recognised advanced endoscopy centre was considered to be
the preferred model for delivering advanced polypectomy train-
ing to trainees, whereas non-trainees such as consultants
wishing to develop advanced polypectomy skills would require
a period of mentorship. The availability of fellowships in spe-
cific regions may be linked to population demands. An agreed
appropriate learning curve starts with a trainee continuing to
develop individual colonoscopy skills while watching and assist-
ing their mentor resect large lesions. During this period, trainees
may gain significant experience and develop their technique on

Table 11 Timeliness domain summary

Domain Timeliness

Objective Provide a timely service and minimise delay in cancer
diagnosis and therapy

KPI 1. Time from detection to referral for therapy
2. Time from referral to definitive therapy

Denominator Inclusions:
Include all patients with LNPCPs
Exclusions:
Exclude LNPCPs removed at the time of detection

Analysis Record date of LNPCP detection
Record date of referral to clinician who will perform therapy.
Note this is not the date patient is referred to the colorectal
MDT
Record date of definitive therapy
Calculate mean time from referral to therapy
Calculate mean time from detection to referral for therapy
Calculate interval in days

Frequency Calculate annually
Level of analysis Service level
Minimum
standard

Time from diagnosis to referral: <4 weeks (28 days)—no
current standard defined for proportion meeting this
standard
Time from referral to definitive management: <8 weeks
(56 days)—no current standard defined for proportion
meeting this standard

Aspirational
standard

No current standard defined

Action Review cases where time from diagnosis to referral is
>4 weeks (28 days)
Review cases where time from diagnosis to referral is
>8 weeks (56 days)

Evidence Muto et al6

http://www.scotland.gov.uk/About/Performance/scotPerforms/
partnerstories/NHSScotlandperformance/Cancerwaitingtimes47

KPI, key performance indicators; LNPCPs, large non-pedunculated colorectal polyps;
MDT, multidisciplinary team.

Table 12 Volume of procedures per endoscopist domain

Domain Volume of procedures per endoscopist

Objective Safeguard to ensure that endoscopists undertake a sufficient
number of procedures a year to maintain acceptable
standards

KPI Number of NPCPs of ≥20 mm in size removed per
endoscopist per year

Inclusions All NPCPs of ≥20 mm in size removed per endoscopist per
year

Analysis Count of number of NPCPs (not patients) removed per
endoscopist per year

Frequency Annual analysis
Level of analysis Service and individual endoscopist level
Minimum
standard

No current standard defined

Aspirational
standard

No current standard defined

Action Review in conjunction with other KPIs. Consider focusing
NPCP therapy on fewer clinicians to maintain and improve
skills

Evidence Rabeneck et al26

Singh et al27

Chukmaitov et al28

NHS BCSP Publication36

BCSP, Bowel Cancer Screening Programme; KPI, key performance indicators; NHS,
National Health Service; NPCP, non-pedunculated colorectal polyps.
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colonic lesions between 10 and 19 mm in size before progres-
sing to larger lesions and piecemeal resection. At this point trai-
nees would be encouraged to bring cases to dedicated training
lists. LNPCP location and accessibility also confers increased
lesion complexity in addition to size, and rectal lesions where
the bowel wall is thicker and access is easier may be an ideal
starting point for obtaining hands-on experience. Trainers and
mentors would be required to ensure that their performance
data (KPIs) met minimum standards before supervising fellows.

Certification
Dividing certification into provisional and full certification was
strongly supported. Achieving provisional certification would be
based on outcomes data and mentor opinion and would be the
start of independent practice—that is, the trainer not in the
room. Full certification would be obtained based on achieving
satisfactory KPIs while provisionally certified in addition to
mentor opinion, and maintenance of full certification status
would be dependent on achieving satisfactory KPIs.

Other potential training modalities
Training workshops were suggested as a modality for reinforcing
technical and decision-making skills obtained during a fellow-
ship programme while simulator and tissue simulator models
allow hands-on exposure in a safe setting. There is also growing
support for the use of live animal training models. In the UK,
the BSG have indicated their support for this modality.
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