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MAIN RECOMMENDATIONS

1 ESGE recommends cold snare polypectomy (CSP), to in-

clude a clear margin of normal tissue (1–2mm) surrounding

the polyp, for the removal of diminutive polyps (≤5mm).

Strong recommendation, high quality of evidence.

2 ESGE recommends against the use of cold biopsy forceps

excision because of its high rate of incomplete resection.

Strong recommendation, moderate quality of evidence.

3 ESGE recommends CSP, to include a clear margin of nor-

mal tissue (1–2mm) surrounding the polyp, for the removal

of small polyps (6–9mm).

Strong recommendation, high quality of evidence.

4 ESGE recommends hot snare polypectomy for the

removal of nonpedunculated adenomatous polyps of 10–

19mm in size.

Strong recommendation, high quality of evidence.

5 ESGE recommends conventional (diathermy-based)

endoscopic mucosal resection (EMR) for large (≥20mm)

nonpedunculated adenomatous polyps (LNPCPs).

Strong recommendation, high quality of evidence.

6 ESGE suggests that underwater EMR can be considered

an alternative to conventional hot EMR for the treatment

of adenomatous LNPCPs.

Weak recommendation, moderate quality of evidence.

7 Endoscopic submucosal dissection (ESD) may also be

suggested as an alternative for removal of LNPCPs of

≥20mm in selected cases and in high-volume centers.

Weak recommendation, low quality evidence.

8 ESGE recommends that, after piecemeal EMR of LNPCPs

by hot snare, the resection margins should be treated by

thermal ablation using snare-tip soft coagulation to pre-

vent adenoma recurrence.

Strong recommendation, high quality of evidence.

9 ESGE recommends (piecemeal) cold snare polypectomy

or cold EMR for SSLs of all sizes without suspected dysplasia.

Strong recommendation, moderate quality of evidence.

10 ESGE recommends prophylactic endoscopic clip closure

of the mucosal defect after EMR of LNPCPs in the right colon

to reduce to reduce the risk of delayed bleeding.

Strong recommendation, high quality of evidence.

11 ESGE recommends that en bloc resection techniques,

such as en bloc EMR, ESD, endoscopic intermuscular dissec-

tion, endoscopic full-thickness resection, or surgery should

be the techniques of choice in cases with suspected

superficial invasive carcinoma, which otherwise cannot be

removed en bloc by standard polypectomy or EMR.

Strong recommendation, moderate quality of evidence.

Supplementary Material

Supplementary Material is available under

https://doi.org/10.1055/a-2304-3219
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1 Introduction
Endoscopic removal of colorectal polyps reduces the incidence
and mortality of colorectal cancer (CRC) and is considered an
essential skill for all endoscopists who perform colonoscopy

[1, 2]. Various polypectomy techniques and devices are avail-
able, with their use often varying on the basis of local preferen-
ces and availability [3–5]. This Guideline is an update of the
2017 European Society of Gastrointestinal Endoscopy (ESGE)
colorectal polypectomy guideline [2]. It uses an evidence-
based approach to address the major issues pertaining to the
endoscopic removal of colorectal lesions, the cornerstone in
CRC prevention.

This Guideline does not address the management of anti-
coagulants and other medications in the periprocedural set-
ting, nor post-polypectomy surveillance, as these are addressed
in separate guidelines [6, 7].

2 Methods
The ESGE commissioned this Guideline and appointed a guide-
line leader (M.F.) who invited the listed authors to participate in
the project development. The key questions were prepared by
the coordinating team (M.F., C.H., M.J.B.) and then approved by
the other members. The coordinating team formed task force
subgroups, each with its own leader, and divided the key topics
(polyp classification, polypectomy for polyps sized <20mm,
endoscopic mucosal resection [EMR] for polyps ≥20mm, tech-
nical considerations, adverse events [AEs], histopathology)
among these task forces (Appendix 1 s, see online-only Supple-
mentary material).

Each task force performed a systematic literature search to
prepare evidence-based and well-balanced statements on their
assigned key questions. Searches were performed in Medline/
PubMed. Articles were first screened by their title; their rele-
vance was then confirmed by review of the corresponding
manuscript, and articles with content that was considered
irrelevant were excluded. Evidence tables were generated for

ABBREVIATIONS

AE adverse event
AI artificial intelligence
CAST cold-forceps avulsion with adjuvant snare-tip soft

coagulation
CEMR conventional endoscopic mucosal resection
CRC colorectal cancer
CSP cold snare polypectomy
DMI deep mural injury
EFTR endoscopic full-thickness resection
EMR endoscopic mucosal resection
ESD endoscopic submucosal dissection
ESGE European Society of Gastrointestinal Endoscopy
HGD high grade dysplasia
HPP hyperplastic polyp
HSP hot snare polypectomy
IPB intraprocedural bleeding
IRR incomplete resection rate
JNET Japan NBI Expert Team
LNPCP large (≥20mm) nonpedunculated colorectal

polyp

LSL laterally spreading lesion
NBI narrow-band imaging
NICE NBI International Colorectal Endoscopic classifi-

cation
OR odds ratio
pCSP piecemeal cold snare polypectomy
PPB post-procedural bleeding
RCT randomized controlled trial
RR risk ratio
SMI submucosal invasion
SMIC submucosal invasive cancer
SSL sessile serrated lesion
STSC snare-tip soft coagulation
TTS through the scope
UEMR underwater EMR
VCE virtual chromoendoscopy
WASP Workgroup serrAted polypS and Polyposis
WLE white-light endoscopy

WHAT IS NEW?

▪ Cold snare polypectomy for all SSLs without dysplasia
▪ Thermal ablation of the margin after piecemeal EMR of

LNPCPs
▪ Prophylactic endoscopic clip closure of the mucosal

defect after EMR of LNPCPs in the right colon
▪ Underwater EMR as an alternative to conventional hot

EMR for the treatment of adenomatous LNPCPs
▪ En bloc resection techniques, such as en bloc EMR, ESD,

endoscopic intermuscular dissection, EFTR, or surgery
should be the techniques of choice when superficial
invasive carcinoma is suspected

An algorithm of the updated ESGE recommendations for
the management of colorectal polyps is shown in ▶Fig. 1.

SCOPE AND PURPOSE

This Guideline is an official statement of the European
Society of Gastrointestinal Endoscopy (ESGE). The Grad-
ing of Recommendations Assessment, Development and
Evaluation (GRADE) system was adopted to define the
strength of recommendations and the quality of evi-
dence.
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Superficial colorectal neoplasia (polyp)

Pedunculated Rectal lesion�≥20 mm

Features of deep SMIC on advanced imaging
Extensive�photodocumentation

Refer to expert center for multidisciplinary 
review and shared decision-making regarding 

endoscopic resection or surgery

Sessile or flat

Noninvasive lesion

Suspected submucosal invasion

Adenomatous lesion or sessile 
serrated lesion with dysplasia

Advanced endoscopic imaging to 
characterize lesion type

Adenoma or sessile serrated lesion or 
sessile serrated lesion with dysplasia  

Size ≥10 mm

No

Yes

Advanced endoscopic imaging 
to identify the presence 
of submucosal invasion3 

Diminutive
Size ≤5 mm
Cold snare 

polyectomy1

to achieve en bloc 
resection with 
wide margins

Sessile serrated lesion 
without dysplasia of 

all sizes
Piecemeal cold snare 

polypectomy
Consider submucosal 

injection to demarcate 
margins before 

polypectomy if lesion 
≥10–15 mm

Intermediate
Size 10–19 mm

Hot snare polypectomy6

Consider submucosal 
injection before 

polypectomy to reduce 
the risk of deep thermal 

injury

Suspected superficial 
submucosal invasion8

Extensive 
photodocumentation
Refer to expert center 
for consideration of en 
bloc resection by ESD

Suspected deep 
submucosal invasion9

Colonic tattoo 3 cm 
distal to the lesion

Extensive 
photodocumentation

 Referral for consideration 
of surgical resection10

Large
Size ≥20 mm

EMR to achieve R0 
resection where feasible5

Piecemeal EMR for lesions 
≥25–30 mm

Complete thermal 
ablation of the 

resection margins
Underwater EMR may be 

used in selected cases
 If lesion is ≥40 mm or 

complex7, refer to 
expert center

Small
Size 6–9 mm

Cold snare poly-
pectomy to 

achieve complete 
excison with wide 

margins2

Head size 
<20 mm and 
stalk width 

<10 mm
Hot snare 

polypectomy4

Head size 
≥ 20 mm or 
stalk width 

≥10 mm
Injection with 

1:10 000 
adrenaline and/or 

prophylactic 
mechanical 
hemostasis 
followed by 
hot snare 

polypectomy

Any 0-Is 
component�

≥10 mm
Features of 

superficial SMIC
Extensive�photo-
documentation
Refer to expert 

center for 
consideration of�
en�bloc resection 

by ESD

Flat 0-IIa
No features of 

SMIC on advanced 
imaging

EMR to achieve R0 
resection where 

feasible5

Piecemeal EMR for 
lesions ≥25–30 mm
Complete thermal 

ablation of the 
resection margins

▶ Fig. 1 ESGE recommendations for the management of colorectal polyps. SMIC, submucosal invasive cancer; EMR, endoscopic mucosal
resection; ESD, endoscopic submucosal dissection.
1 Cold biopsy forceps can be considered as a second-line option, but should only be used for polyps sized ≤3mm, where cold snare polypectomy
is technically difficult.
2When en bloc resection is not achieved, oligo-piecemeal excision is appropriate, wide margins of normal tissue are necessary to ensure com-
plete excision.
3 Standard chromoendoscopy if advanced endoscopic imaging is not available.
4When bleeding risk is high owing to antiplatelet or anticoagulant medication or coagulopathy, an individualized approach is justified and
prophylactic mechanical hemostasis should be considered.
5 This may be feasible for lesions of ≤25mm and especially those in the left colon or rectum.
6 Piecemeal cold snare resection may be considered where the risk of deep thermal injury is high or cannot be tolerated, but further evidence
of efficacy is required.
7 Difficult location or poor access (e. g. ileocecal valve, peri-appendiceal, or anorectal junction), prior failed attempts at resection, nonlifting
with submucosal injection, SMSA 4.
8 Kudo Vi, JNET 2b, Sano IIIa.
9 Kudo Vn, JNET3, Sano IIIb, NICE 3, polyp morphology including ulceration, excavation, or deep demarcated depression.
10 Surgical resection is required because both the lesion and the local draining lymph nodes require excision.
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each key question, summarizing the evidence of the available
studies. For substantial outcomes, articles were individually as-
sessed by the level of evidence and strength of recommendation
according to the validated Grading of Recommendations As-
sessment, Development and Evaluation (GRADE) system [8, 9].

Each task force proposed statements on their assigned key
questions, which were discussed and voted on during a guide-
line meeting in Prague in April 2022. In July 2022, a draft pre-
pared by the taskforce leaders and coordinating team was sent
to all group members. The manuscript was also reviewed by
two members of the ESGE Governing Board and sent for further
comments to the National Societies and Individual Members.
After agreement on a final version, the manuscript was submit-
ted to the journal Endoscopy for publication. All authors agreed
on the final revised manuscript.

This Guideline update was issued in 2024 and will be consid-
ered for review and update in 2029, or sooner if new and rele-
vant evidence becomes available. Any updates to the Guideline
in the interim will be noted on the ESGE website: http://www.
esge.com/esge-guidelines.html.

3 Definition and classification of polyps

Superficial colorectal lesions are neoplastic or non-neoplas-
tic epithelial lesions (serrated lesions including hyperplastic
polyps [HPPs], or adenomas and adenocarcinomas) with their
invasion depth limited to the epithelium, mucosa, or submuco-
sa. Morphology, size, location, and mucosal/vascular pattern
are features associated with the risk of submucosal invasion
(SMI) and their adequate characterization is important in the
choice of resection technique.

The morphology of colorectal lesions should be classified ac-
cording to the Paris classification (▶Fig. 2) [5]. Sessile and in
particular depressed lesions are associated with higher risks of

advanced histology and SMI when compared with 0-IIa lesions
[3, 4]; however, interobserver agreement using the Paris classi-
fication is only moderate (k=0.42) [5], and it has been suggest-
ed that a simplified classification with three categories (pedun-
culated, elevated [sessile/flat], and depressed) outperforms
the Paris classification [6].

Sessile and flat adenomatous lesions ≥10mm should also be
classified as granular (homogeneous or nodular-mixed) or non-
granular (elevated or pseudodepressed) as these different
types are associated with different risks of submucosal invasive
cancer (SMIC). A meta-analysis found that the risk of SMIC is
higher in the nongranular pseudodepressed subtype (31.6%,
95%CI 19.8%–43.4%), followed by granular nodular-mixed
(10.5%, 95%CI 5.9%–15.1%), nongranular flat-elevated (4.9%
95%CI 2.1%–7.8%) and granular-homogeneous types (0.5%,
95%CI 0.1%–1.0%) [7]. Rectosigmoid location and greater le-
sion size are also associated with a higher risk of SMIC [4, 7, 8].

Dye-based and/or virtual chromoendoscopy (VCE) are also
important for the prediction of histology and invasion depth. A
prospective comparative study of 400 lesions, mean size 35mm,
revealed that dye-based chromoendoscopy offers no additional
benefit over the use of VCE when evaluating for a demarcated
area of altered pit or microvascular pattern [10]. The finding of
a demarcated area with VCE was 91% (95%CI 87.7%–93.5%)
accurate for SMI on final histology. Interobserver agreement
was very high (k=0.96). Starting the evaluation of a demarcat-
ed area with VCE is an important initial imaging technique in le-
sion assessment and warrants further systematic study [10]. In
general, flat noninvasive lesions have a homogeneous surface
pattern. A detailed knowledge of the classification systems is
not necessary to perform this evaluation, which may be useful
for the nonexpert.

The most used classifications for the prediction of histology
and SMI are the Kudo pit pattern, Narrow-band imaging (NBI)
International Colorectal Endoscopic (NICE) classification, and
Japan NBI Expert Team (JNET) classification (▶Fig. 3). For opti-
cal diagnosis of serrated polyps and conventional adenomas
<10mm, the Workgroup serrAted polypS and Polyposis
(WASP) classification system can be used. The WASP classifica-
tion (▶Fig. 4) is a stepwise approach based on the NICE classifi-
cation using high resolution white-light endoscopy (WLE) and
NBI. As the first step, the classification distinguishes between
type 1 polyps (HPPs or serrated lesions) and type 2 polyps (ser-
rated lesions or conventional adenomas). Diagnosis of a type 2
polyp requires two of the following features: (i) darker color
than the surrounding mucosa; (ii) prominent brown vessels; or
(iii) an oval, tubular, or branched surface pattern. To distinguish
between serrated lesions and HPPs for type 1 polyps and be-
tween serrated lesions and conventional adenomas for type 2
polyps, at least two of the following features must be present:
(i) a crowded surface; (ii) indistinct borders; (iii) irregular
shape; (iv) space between dark spots inside the crypt [11, 12].
A detailed review of these classifications and their performance
can be found within the dedicated ESGE guideline and curricu-
lum for training and maintenance of competence in optical
diagnosis [9, 13].

RECOMMENDATION

ESGE recommends the performance and reporting of op-
tical diagnosis, including polyp pit and vascular patterns,
as recommended by the ESGE curriculum. This should be
integrated with the macroscopic features and location to
predict the risk of submucosal invasion.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that polyps should be described and
reported according to their location, size (in millimeters),
and morphology (Paris classification). Nonpolypoid le-
sions ≥10mm (laterally spreading lesions) should also be
classified as: (a) granular homogeneous; (b) granular
nodular-mixed; (c) nongranular elevated; (d) nongranular
pseudodepressed.
Strong recommendation, moderate quality of evidence.
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Protruded lesions Flat elevated lesions

Ip
Pendunculated 0 – IIa

Flat elevation of mucosa 

Flat lesions

0 – IIb
Flat mucosal change 

Mucosa

Submucosa
Muscularis mucosa

Muscularis propria
Adventitia

Isp
Subpendunculated

0 – IIa + c
Flat elevation with central depression

0 – IIc
Mucosal depression

Is
Sessile

0 – IIa + Is
Flat elevation with raised broadbased nodule

0 – III
Excavated

▶ Fig. 2 Schematic illustrating the original Paris classification of superficial neoplastic lesions [5].

NBI Type 1 Type 2A Type 2B Type 3

Vessel pattern Invisible* Regular caliber; regular 
distribution (meshed/
spiral pattern)**

Irregular distribution Loose vessel areas;
interruption of thick 
vessels

Surface pattern Regular dark or white 
spots; similar to 
surrounding normal 
mucosa

Regular
(tubular/branched/
papillary)

Irregular or obscure Amorphous areas

Most likely histology Hyperplastic polyp/
sessile serrated lesion

Low grade 
intramucosal neoplasia

High grade intramuco-
sal neoplasia/superfi cial 
submucosal invasive 
cancer***

Deep submucosal 
invasive cancer

Example image

* If visible, the caliber in the lesion is similar to the surrounding normal mucosa.
** Microvessels are often distributed in a punctate pattern and well-ordered reticular or spiral vessels may not be observed in depressed lesions.
*** Deep submucosal invasive cancer may be included.

▶ Fig. 3 The Japan NBI Expert Team (JNET) classification.
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3.1 Identification of submucosal invasion

We refer here to the most recent guideline on “Advanced
imaging for detection and differentiation of colorectal neopla-
sia” published in 2019 [9]. The statements mentioned there
also apply to this guideline.

The pre-intervention estimation of the risk of SMI is crucial in
choosing the ideal resection method and deciding if en bloc
resection is needed. Lesion evaluation is divided into overview

and focal interrogation phases [9, 14]. Features such as ulcera-
tion, excavation, deep demarcated depression, Paris classifica-
tion 0-IIc and 0-IIa + IIc, mucosal friability, fold convergence,
and Kudo pit pattern V are associated with deep SMIC [4, 9, 14,
15]. Apart from pit pattern, these features should be visible
with standard WLE in the overview phase. When a demarcated
area, nodule, or depressed area is identified in the overview,
these areas are interrogated with advanced imaging techniques
using VCE. This approach improves the identification of the sur-
face features associated with SMI, such as irregular or absent
surface and vascular patterns [9, 14]. Sano capillary pattern
IIIB, Hiroshima C3, NICE 3, and JNET 3 are highly indicative of
deep invasion [9, 14]. Kudo pit pattern Vn is associated with a
high likelihood of deep SMI. Sano IIIA and Kudo pit pattern Vi
are predictive of superficial SMIC and therefore may indicate le-
sions that are suitable for endoscopic cure by en bloc resection.
Similarly, the JNET 2B pattern is indicative of at least high grade
dysplasia (HGD) and often superficial SMIC and such lesions
should undergo endoscopic en bloc resection [9, 14]. Benign le-
sions have surface homogeneity. When there is a disruption to
this pattern, it may be possible to discern a demarcated area of
altered pit and microvascular patterns. Such findings are indi-
cative of SMIC and en bloc resection is indicated (▶Fig. 5).

Using this simple approach that is available to all endos-
copists, the sensitivity and specificity of the detection of SMIC
in flat lesions were shown, in a large prospective cohort study
of 1500 large nonpedunculated colorectal polyps (LNPCPs), to
be 91% and 96%, respectively [7]. This is termed “overt SMIC.”
Conversely, the detection of SMIC in bulky LNPCPs does not en-
joy this level of accuracy as the focus of cancer may be hidden

Colonic polyp

One of following features:
▪ brown color
▪ brown vessels
▪ oval tubular or branched surface pattern

Two of following features:
▪ clouded surface
▪ indistinct border
▪ irregular shape
▪ dark spots inside crypts

Hyperplastic 
polyp

Adenoma

Two of following features:
▪ clouded surface
▪indistinct border
▪ irregular shape
▪ dark spots inside crypts

Type 1 polyp Type 2 polyp

No Yes

No NoYes Yes

Sessile serrated adenoma/ 
lesion

▶ Fig. 4 Flowchart of the Workgroup serrAted polypS and Polyposis
(WASP) classification, a method for optical diagnosis of hyperplastic
polyps, sessile serrated adenomas/lesions, and adenomas based on
the NBI International Colorectal Endoscopic (NICE) criteria and the
Hazewinkel criteria in a stepwise approach.
NBI, narrow band imaging.

RECOMMENDATION

ESGE recommends the use of high definition white-light
endoscopy in combination with virtual chromoendoscopy
to detect the presence and predict the depth of submu-
cosal invasion in large (≥20mm) nonpedunculated colo-
rectal polyps (LNPCPs) prior to selection of a treatment
strategy.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE recommends that polyps with endoscopic imaging
characteristics of deep submucosal invasion should be
discussed by the multidisciplinary team before treat-
ment.
Strong recommendation, moderate quality of evidence.

▶ Fig. 5 Endoscopic images showing a large generally homoge-
neous granular lesion: a,b on white-light endoscopy, showing a
JNET 2A pattern; c,d on narrow-band imaging (NBI), showing a
demarcated area of flat nongranular mucosa with JNET 2B surface
pattern, indicative of high grade dysplasia or superficial submuco-
sal invasion, meaning that en bloc resection is indicated.
JNET, Japan NBI Expert Team.
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within the lesion and not expressed on the surface. This is
termed “covert SMIC.” In this situation, the risk of SMIC is de-
termined by lesion morphology, surface granularity, location
in the colon, and size, with lesions ≥40mm having a greater
risk [4, 8]. The risk is greater in larger lesions in the distal colon
and rectum. For such lesions, consideration of en bloc resection
is appropriate, particularly for lesions in the rectum, where a se-
lective resection algorithm has been proven to be very success-
ful, achieving endoscopic cure by endoscopic submucosal dis-
section (ESD) in all eligible LNPCPs [16].

3.2 Determination of the most advanced pathology

Endoscopic biopsy is not an accurate means of sampling an
LNPCP. In a large series of 586 LNPCPs undergoing pre-resection
biopsy, the sensitivity for HGD was only 21% (95%CI 11.5%–
35.1%) [17]. Where the EMR specimen showed HGD, the pre-
resection biopsy detected low grade dysplasia (LGD) in 77% of
cases. The role of endoscopic biopsy should generally be lim-
ited to when deep SMIC is suspected. Further, biopsies can
cause fibrosis, making polypectomy, EMR, or ESD more difficult
or impossible.

High quality video- and still photodocumentation of lesions
that are not amenable to treatment by the primary endoscopist
can facilitate referrals and further therapeutic planning. This
process includes cleaning of the lesion and visualization of all
parts in high definition WLE and VCE, including with magnifica-
tion if available, particularly for depressed areas or dominant
nodules – commonly at least 8–10 different images are appro-
priate. Based on this documentation, the referral center can as-
sess whether an attempt at endoscopic treatment is justified,
allocate appropriate time, and avoid unnecessary additional
diagnostic procedures.

When deep SMI is suspected, biopsies need to be taken from
the depressed, demarcated area, or the area of most disor-
dered pit/vascular pattern to increase the yield of forceps
biopsy in deep SMIC.

4 Removal and retrieval of polyps
for histology

Most colorectal polyps are diminutive (≤5mm), and ad-
vanced histology/cancer is very rare in these lesions (0–0.5%).
HPPs located in the rectosigmoid have an even lower risk of ad-
vanced histology and a negligible risk of progression, therefore
a “diagnose and leave behind” strategy is appropriate to reduce
polypectomy risks, pathology workload, and costs. According
to the recently published ESGE Simple Optical Diagnosis Accu-
racy (SODA) criteria, the sensitivity and specificity to imple-
ment this strategy for adenomatous histology should be ≥90%
and ≥80%, respectively [18], as confirmed by an ASGE meta-
analysis [19]. Artificial intelligence (AI) characterization sys-
tems have also shown promising results in achieving the nega-
tive predictive value (NPV) threshold and can be used to aid in
the diagnosis of diminutive rectosigmoid polyps [20].

Given the low likelihood of advanced histology or cancer in
diminutive polyps, the “resect and discard” strategy could be
applied if optical diagnosis can be demonstrated to have a
≥90% agreement in the assignment of post-polypectomy sur-
veillance intervals compared with those based on histopatholo-
gic analysis. A meta-analysis published in 2015 showed that the
agreement in assignment of post-polypectomy surveillance in-
tervals with NBI was 89% (95%CI 85%–93%), with surveillance
agreements > 90% only for academic medical centers, expert
users, and when the prediction was made with high confidence
[19]. Two AI studies showed promising results in polyp charac-
terization and AI may be helpful in achieving the required
thresholds in the future [18, 20].

RECOMMENDATION

ESGE recommends retrieval and histopathologic analysis
of resected polyps. A resect-and-discard strategy using
real-time optical diagnosis with virtual or dye-based
chromoendoscopy for diminutive colorectal polyps
should be reserved for experts only.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE recommends the use of high quality photo- and/or
videodocumentation in preference to biopsies to deter-
mine the most advanced pathology in LNPCPs and to
inform selection of the optimal treatment strategy or
facilitate tertiary referral. Where deep submucosal inva-
sion is suspected, biopsies are indicated.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE recommends resection of all polyps with the excep-
tion of diminutive (≤5mm) rectosigmoid polyps that are
predicted to be nonadenomatous with high confidence.
Strong recommendation, high quality of evidence.
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5 Definitions of polypectomy
and mucosectomy
Colonic polypectomy is the removal of colorectal polyps (▶Ta-
ble1). Usually, lesions < 20mm should be removed during the
index procedure. Depending on the polyp size and morphology,
nonelectrocautery-assisted “cold” or electrocautery-assisted
“hot” snare polypectomy can be used. Polypectomy is generally
used for polyps ≤19mm. When submucosal injection is used,
the polypectomy is called a “lift polypectomy.” EMR is reserved
for the removal of polyps ≥20mm and involves the injection of
different solutions into the submucosal space, followed by cold
or hot snare resection of the lesion. EMR can be done en bloc or
piecemeal according to the size, shape, and location of the
lesion. Underwater EMR (UEMR) is performed in a water-
distended colon with gas exclusion [14, 21, 22].

Snare polypectomy or EMR are effective for removing the
majority of nonmalignant colonic polyps [23]. Piecemeal EMR
for large polyps is associated with acceptable rates of residual/
recurrent adenoma (16% in a large prospective study [24] and
15% in a meta-analysis [25]). This can be dramatically reduced
to 1%–5% with thermal ablation of the post-EMR margin [26,
27]. Residual/recurrent lesions are usually diminutive in size
and can mostly be removed endoscopically at surveillance colo-
noscopy, with a high success rate of 93% [24].

The EMR approach is safe, efficient, and cost-effective com-
pared with surgical alternatives [28, 29]. The indications for
EMR and ESD for colorectal lesions were addressed in the recent
ESD guideline [30] and apply also to this guideline. In particular,
the current guideline takes into account the emerging role of
ESD in achieving pathologic cure for rectal lesions, owing to
the risk of covert invasive cancer in large nodular lesions.

6 Polypectomy of pedunculated polyps

Most pedunculated polyps are readily removed completely
by hot snare polypectomy (HSP); however, post-procedural
bleeding (PPB) remains a risk, especially for those lesions with
large heads or stalks. The size of the polyp has repeatedly been
reported to be a major risk factor for PPB [31], with polyps
> 10mm carrying a 4.5-fold greater risk than smaller ones. In a
prospective study of 5152 patients with colorectal polyps [32],
polyp-based multivariate analysis revealed that the risk factors
for immediate PPB included older patient age (≥65 years); co-
morbid cardiovascular or chronic renal disease; anticoagulant
use; polyp size > 1 cm; gross morphology of the polyp, such as
a pedunculated polyp or laterally spreading lesion (LSL); poor
bowel preparation; cutting mode of the electrosurgical cur-
rent; and the inadvertent cutting of a polyp before current ap-
plication. In a retrospective multicenter study, 1147 peduncu-
lated polyps were reviewed [31]. A stalk width of ≥6mm was
associated with immediate PPB (odds ratio [OR] 1.9, 95%CI
1.1–3.4). In addition, a protective effect of endoloop place-
ment was shown in terms of immediate PPB for polyps > 15mm.
With regard to delayed PPB, prophylactic clipping before poly-
pectomy (OR 4.2, 95%CI 1.3–13) and injecting the stalk (OR
4.0, 95%CI 1.4–12) were paradoxically risk factors for delayed
PPB [33, 34]. Recommendations for the prophylaxis of immedi-
ate PPB after polypectomy of large pedunculated polyps remain
unchanged from the 2017 guideline [2].

Two retrospective studies [35, 36] and one prospective study
[37] have shown that pedunculated polyps < 1 cm that have thin
stalks can safely be removed with the cold snare technique
[38]. Where malignancy of a pedunculated polyp is suspected,

▶ Table 1 Differences in the methods for removal of colorectal polyps.

Removal method Size, mm Injection Current use En bloc Piecemeal

Polypectomy <20 No Hot or cold Yes Yes

Lift polypectomy <20 Yes Hot or cold Yes Yes

EMR ≥20 Yes Hot or cold Yes Yes

Underwater EMR ≥20 No Hot or cold Yes Yes

EMR, endoscopic mucosal resection.

RECOMMENDATION

ESGE recommends hot snare polypectomy for peduncula-
ted polyps.
Strong recommendation, high quality of evidence.

ESGE suggests the use of dilute adrenaline injection and/
or mechanical hemostasis in pedunculated colorectal
polyps with a head size of ≥2 cm or a stalk width of ≥1 cm
to prevent immediate post-polypectomy bleeding.
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE recommends that the majority of colonic and rectal
lesions can be effectively removed in a curative way by
standard polypectomy and/or by EMR.
Strong recommendation, high quality of evidence.
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a tattoo should be placed prior to resection and the resection
should be performed as close as possible to the base of the stalk.

7 Resection of flat and sessile lesions
7.1 Resection of diminutive polyps (≤5mm)

Since the publication of the last guideline, 10 new studies
addressing the issue of cold snare polypectomy (CSP) versus
biopsy forceps resection of small polyps and the safety of CSP
versus HSP have become available. Most new studies have as-
sessed the use of jumbo biopsy forceps in comparison to CSP.
A meta-analysis by Srinivasan et al. [39] showed that the incom-
plete resection rate (IRR) for jumbo biopsy forceps was arith-
metically higher compared with CSP, but this did not reach
statistical significance. This meta-analysis was most likely
underpowered and only included four studies, with one of
these constituting >50% of the total of 407 patients.

CSP for polyps ≤3mm remains the standard of care. This is
underpinned by several prospective randomized controlled
trials (RCTs). The first RCT showed an overall resection rate of
92.1%, with no difference between CSP and jumbo forceps, in
169 patients with 196 polyps of ≤5mm [40]. Similarly, Desai
et al. showed, for polyps ≤6mm, an IRR of 11.1% for jumbo
forceps biopsy and 7.7% for CSP (P=0.41) [41]. A multicenter
noninferiority RCT in 123 patients with polyps ≤4mm showed
a significantly higher en bloc resection rate for CSP, but histo-
logically there was no difference between CSP and biopsy for-
ceps, which was confirmed by additional biopsies from the re-

section margin [42]. Similarly, for polyps ≤3mm, a recent RCT
showed a comparable 98.3% complete resection rate for both
techniques [43]. A large observational study in 471 patients
confirmed the safety and efficacy of jumbo biopsy forceps
polypectomy, with a 99.4% complete resection rate. A multi-
variate analysis showed however that, if the technique was
used for polyps >3mm, there was a significantly higher risk of
local recurrence after 1 year (OR 3.4; P=0.02) [44]. In line with
this, Yamasaki et al. [45] reported that for polyps of 3, 4 and,
5mm, a “one bite” approach was sufficient in 92%, 60%, and
31% of cases, respectively. Also, in comparison to hot biopsy
forceps for polyps of 3–5mm, the en bloc and complete resec-
tion rates were significantly higher for CSP. Taking these recent
studies into consideration, ESGE recommends CSP as the stand-
ard technique.

7.2 Resection of small polyps (6–9mm)

A meta-analysis including 3195 polyps in 1665 patients from
eight RCTs comparing HSP and CSP for polyps up to 10mm in
size found similar rates of complete resection (risk ratio [RR]
1.02, 95%CI 0.98–1.07; P=0.31) and polyp retrieval (RR 1.00,
95%CI 1.00–1.01; P=0.60) [46]. However, it also identified a
non-significantly higher delayed bleeding rate after HSP on the
basis of both patient (RR 7.53, 95%CI 0.94–60.24; P=0.06) and
polyp analysis (RR 7.35, 95%CI 0.91–59.33; P=0.06), along
with significantly longer times for total colonoscopy (mean dif-
ference 7.13 minutes, 95%CI 5.32–8.94; P<0.001) and poly-
pectomy for HSP (mean difference 30.92 seconds, 95%CI
9.15–52.68; P=0.005). Other RCTs not included in the meta-
analysis have corroborated these results [47–53]. In terms of
AEs, in addition to the results from the RCTs, which were not
powered to obtain high quality data on AEs, a retrospective
Japanese study including 12 928 CSPs and 2408 HSPs for lesions
of < 10mm (total of 5371 patients) demonstrated that the
prevalence of PPB after HSP was higher than that after CSP
(OR 6.0, 95%CI 1.34–26.8), even after propensity score match-
ing [54] (▶Fig. 6).

In a recent international multicenter parallel-design ran-
domized trial of 660 patients, involving 17 endoscopists of
varying experience, all of whom completed a CSP training mod-
ule [9, 29], the use of a thin-wire (0.30mm) or conventional
thick-wire (0.47mm) snare for CSP of small colorectal polyps
(≤10mm) resulted in a very low overall IRR of 1.5% (as proven
by quadrantic resection margin biopsies) [55]. There was no
difference in the IRRs in the thin- and thick-wire arms (RR

RECOMMENDATION

ESGE recommends cold snare polypectomy for the re-
moval of diminutive polyps (≤5 mm).
Strong recommendation, high quality of evidence.

ESGE recommends including a clear margin of normal
tissue (1–2mm) surrounding the polyp.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE recommends against the use of hot biopsy forceps
because of its high rates of incomplete resection, inade-
quate tissue sampling for histopathologic examination,
and the unacceptably high risk of adverse events (deep
thermal injury and delayed bleeding) in comparison with
cold snare excision.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE recommends against the use of cold biopsy forceps
excision because of its high rate of incomplete resection.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends cold snare polypectomy for the re-
moval of small polyps (6–9mm).
Strong recommendation, high quality of evidence.

ESGE recommends including a clear margin of normal
tissue (1–2mm) surrounding the polyp.
Strong recommendation, high quality of evidence.
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0.41, 95%CI 0.11–1.56; P=0.21) and no difference in AEs. The
implication of this large multioperator RCT is that, irrespective
of the snare wire diameter, optimal CSP technique is the pri-
mary determinant for achieving negligible IRRs.

7.3 Resection of flat and sessile polyps (10–19mm)

7.3.1 Hot snare polypectomy for polyps of 10–19mm

HSP was historically preferred for polyps of 10–19mm. HSP can
achieve en bloc resection for polyps of this size and has tissue
destructive effects at the resection margin and base owing to
electrocautery. Despite these qualities, the “CARE” study dem-
onstrated an IRR of 17.3% for HSP of sessile colonic polyps of
10–20mm [56]. Furthermore, the use of electrocautery carries
risks of thermal deep mural injury (DMI) and delayed PPB. Sub-
mucosal injection prior to HSP delineates the size and lateral
margins of the lesion and assists with visual confirmation of
the adequacy of clearance of the deep and lateral resection
margins [57]. Submucosal injection expands the submucosal

RECOMMENDATION

ESGE suggests consideration of piecemeal cold snare EMR
for carefully selected flat adenomas of 10–19mm
(granular homogeneous LNPCPs), particularly in the right
colon and especially when co-morbidity levels are high, to
reduce the risks of deep mural injury and delayed post-
EMR bleeding.
Weak recommendation, low quality of evidence.

Cold snare polypectomy

Hot snare polypectomy

Lumen Lumen

Mucosa
Mucosa

Lumen

Mucosa
Encircle cuff of 
normal mucosa*

Snare parallel to
mucosa and maintain
downward pressure

Endoscope

Snare

Mucosa

Lumen

Mucosa

Lumen

Mucosa

Lumen

Lift and tent

▶ Fig. 6 Schematic showing the differences in technique for cold snare polypectomy and hot snare polypectomy. *Note: a margin of 1–2mm
of normal tissue should be included with the polyp. Image credit: Lisa-Maria Rockenbauer.

RECOMMENDATION

ESGE recommends piecemeal cold snare polypectomy
(pCSP) for sessile serrated lesions (SSLs) without dyspla-
sia of 10–19mm in size.
Strong recommendation, high quality of evidence.

ESGE suggests submucosal injection may be used prior to
pCSP to facilitate tissue transection and better delineate
the polyp margins.
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE recommends hot snare polypectomy for the re-
moval of SSLs with dysplasia and en bloc excision of the
dysplastic component.
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE recommends hot snare polypectomy (HSP) as the
accepted standard of care for the removal of nonpedun-
culated adenomatous polyps of 10–19mm in size.
Strong recommendation, high quality of evidence.

ESGE suggests submucosal injection prior to HSP to
reduce the risk of deep thermal mural injury.
Weak recommendation, low quality of evidence.
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layer and provides a protective cushion that reduces, but does
not completely negate, the risk of electrocautery-related DMI.
UEMR was shown, in one RCT, to have higher rates of R0 and
en bloc resection compared with submucosal injection and
HSP for polyps of 10–20mm, with no significant difference in
AEs (2.8% vs. 2.0%) [58].

7.3.2 Cold snare polypectomy for polyps of 10–19mm

Recent research has focused on the safety and efficacy of piece-
meal cold snare polypectomy (pCSP) for sessile polyps of 10–19
mm [59–63] (▶Fig. 7). En bloc resection is usually not achiev-
able for polyps of 10–19mm using CSP owing to the failure of
tissue transection for polyps of this size in the absence of elec-
trocautery, so CSP was not previously recommended for polyps
in this size range [64]. However, increasing recognition that en
bloc resection is not required for most polyps, together with
the ability of pCSP to almost entirely remove the risk of DMI or
delayed PPB, has made pCSP an increasingly attractive option
[65, 66].

Multiple studies have shown pCSP to be effective for the re-
moval of SSLs. Van Hattem et al., showed similar efficacy for
pCSP and conventional (hot snare) EMR for large SSLs, but with
no AEs for pCSP; in comparison, conventional EMR resulted in
delayed bleeding and DMI in 5.1% and 3.4% of cases, respec-
tively [67]. These favorable results for pCSP were also demon-
strated for SSLs of 10–19mm, with multiple studies confirming
a better safety profile and low recurrence rates [61–63, 68].

There is less evidence for the efficacy of pCSP for flat and ses-
sile conventional adenomas of 10–19mm. A systematic review
and pooled analysis of CSP outcomes for sessile polyps ≥10mm
(median size 17.5mm) showed a complete resection rate of
99.3% [62], with the residual polyp rate for conventional

adenomas (11.1%) significantly higher than that for SSLs (1%)
[62]. Therefore, despite the safety benefits of CSP, it is not
presently routinely recommended for adenomatous polyps of
10–19mm.

A recent prospective multicenter observational study of
pCSP for 350 sessile polyps of 10–19mm, mostly conventional
adenomas, did however demonstrate a 2.0% IRR and a 1.7% re-
currence rate at first surveillance colonoscopy [69, 70]. Submu-
cosal injection was used in most cases. Lesions suspicious of
malignancy or containing a Paris classification 0-Is component
of > 10mm were not eligible for cold resection techniques.
Minor AEs occurred in 3.4% of patients, with no perforations.
Although this emerging evidence suggests a role for pCSP for
adenomatous polyps of 10–19mm, larger RCTs, including in
community and ambulatory settings, are required. When pCSP
is used, meticulous endoscopic lesion assessment is required to
exclude polyps with covert deep SMI that require en bloc resec-
tion [4, 9]. Furthermore, CSP results in a superficial mural resec-
tion, with submucosal tissue found within pathology specimens
in only 24% of cases, compared with 81% when HSP is used [71].

Because of uncertainty regarding the accuracy of optical di-
agnosis in community settings and because the risk of invasion
is higher in lesions > 10mm, the guideline task force decided
against recommending pCSP as a first-line resection technique
currently. For carefully selected flat adenomas of 10–19mm
(granular homogeneous LNPCPs), particularly in the right colon
and especially when co-morbidity levels are high, to reduce the
risks of DMI and delayed post-EMR bleeding, pCSP can be sug-
gested.

The role of submucosal injection prior to pCSP has been
studied, with safety and efficacy demonstrated, particularly
for SSLs of 10–20mm [63]. In comparison, studies that evaluat-
ed pCSP without submucosal injection for SSLs demonstrated
higher, though still acceptable, recurrence rates [61, 72].
Therefore, submucosal injection is not essential prior to pCSP,
but should be considered to better delineate the polyp margins
and adequacy of clearance post-polypectomy, particularly if
dye is included in the injectate. Submucosal injection also facil-
itates easier cold snare transection of the tissue, by temporarily
reducing the density of the submucosal tissue [73, 74].

7.4 Endoscopic mucosal resection for large
(≥20mm) nonpedunculated colorectal polyps

Conventional EMR using electrocautery is the standard of
care for the resection of LNPCPs [23]. In the large prospective
Australian Colonic EMR (ACE) cohort, the rate of early recur-
rence of LNPCPs after EMR was 16%; however, many of the
data were accumulated over a decade ago. More recently, the

RECOMMENDATION

ESGE recommends conventional (diathermy-based)
endoscopic mucosal resection (EMR) for large (≥20mm)
nonpedunculated adenomatous polyps (LNPCPs).
Strong recommendation, high quality of evidence.

▶ Fig. 7 Endoscopic images of two sessile serrated lesions (SSLs)
demonstrating focal dysplasia: a, c on high definition white-light
endoscopy, showing relatively homogeneous surfaces (yellow ar-
rows) and focal demarcated areas with adenomatous pit pattern
(NICE type II; white arrows) consistent with dysplasia within SSL;
b, d on narrow-band imaging.

Ferlitsch Monika et al. Colorectal polypectomy and… Endoscopy | © 2024. European Society of Gastrointestinal Endoscopy. All rights reserved.

Guideline

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



treatment of resection margins using thermal ablation with
snare-tip soft coagulation (STSC) has greatly mitigated this lim-
itation, with recurrence rates of 1.5%–3% now reported [26,
27, 75]. EMR using electrocautery does however still carry a
risk of delayed post-EMR bleeding of 6%–12% [76], and per-
foration is reported in 1%–2% of cases [77]. In a recent study
also from the ACE cohort, the incidence of significant DMI in
3717 LNPCPs that underwent EMR was 2.7%, although all cases
were managed endoscopically and 75% of patients were dis-
charged on the same day [78].

UEMR was first described in 2012. The colonic lumen is filled
with water, instead of gas, and the lesion is strangled and
resected with an electrosurgical snare without submucosal
injection. An RCT of UEMR (n=81) vs. conventional EMR
(CEMR; n =76) reported a better en bloc resection rate (33%
vs. 18%; P=0.05) and R0 resection rate (32% vs. 16%; P=0.03)
for LNPCPs of 20–40mm, a lower recurrence rate (6% vs. 43%;
P=0.03) for LNPCPs of 30–40mm, along with a shorter pro-
cedure time (7 vs. 13 minutes; P=0.003) and comparable safe-
ty including delayed bleeding (2.6% vs. 1.2%; P=0.66) and per-
foration (0% vs. 0%) [22]. Another RCT comparing UEMR and
CEMR for 311 LNPCPs showed comparable recurrence rates
overall (9.5% vs. 11.7%), but lower recurrence with UEMR for
LNPCPs of 20–30mm (3.4% vs. 13.1%) [79]. The other two
RCTs, including lesions < 20mm, reported similar outcomes
[80, 81]. One meta-analysis compared UEMR and CEMR for the
removal of LNPCPs [82], and six meta-analyses reported UEMR
and CEMR for LNPCPs in their subgroup analysis [83–88]. Re-
sults for en bloc and complete resection, and recurrence rates
are mixed across trials, but UEMR appears comparable with
CEMR. Regarding AEs, two subgroup analyses in meta-analyses
for LNPCPs of any size reported comparable results between
UEMR and CEMR [85, 87]. In summary, UEMR has shown similar
efficacy for resection, similar AE rates, and shorter procedure
times when compared with CEMR for LNPCPs. Therefore, UEMR
can be considered an alternative to conventional hot EMR for
the treatment of LNPCPs.

The main advantages of ESD compared with EMR are higher
rates of en bloc resection and lower rates of recurrence. Disad-
vantages are a longer procedure time, a higher complication
rate, and a steep learning curve, especially for Western endos-
copists [89]. According to the ESGE ESD Guideline [30], colo-
rectal ESD may be considered for lesions with a high suspicion
of limited SMI, based on the lesion’s morphology. In a recent
RCT, piecemeal EMR and ESD were both effective to treat pa-
tients with LNPCPs, but the median time to complete an EMR
in this study was 14.5 minutes compared with 47 minutes for
ESD [90]. The resources and opportunity costs associated with
endoscopic resection are also important to consider (i. e. the
advantage of the possibility of same-day discharge after EMR).
After ESD, usually all patients remain in the hospital for at least
one night before discharge [91]. In a cost-effectiveness analy-
sis, selective ESD was the preferred treatment strategy for le-
sions with a high suspicion of SMIC [92]. Universal ESD cannot
be justified beyond high risk rectal lesions.

RECOMMENDATION

Endoscopic submucosal dissection may also be suggest-
ed as an alternative for removal of LNPCPs of≥20mm in
selected cases and in high-volume centers.
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE recommends that, where complete snare excision
cannot be achieved, the optimal method for adjunctive
removal of residual adenoma is hot avulsion or cold avul-
sion with adjuvant snare-tip soft coagulation (CAST). Ad-
junctive techniques such as CAST or hot avulsion should
only be used to remove residual neoplasia that is not
amenable to snare resection.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends against argon plasma coagulation and
STSC to treat visible residual neoplasia because of its
proven lack of efficacy.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that, after piecemeal EMR of LNPCPs,
the resection margins should be treated by thermal abla-
tion using snare-tip soft coagulation (STSC) to prevent
adenoma recurrence.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE suggests that underwater EMR can be considered
an alternative to conventional hot EMR for the treatment
of adenomatous LNPCPs.
Weak recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that successful EMR should be defined
by: the lack of endoscopically visible remnant neoplastic
tissue at the mucosectomy site; histologic assessment of
the specimen; and the absence of recurrence at the first
surveillance colonoscopy at 6 months.
Strong recommendation, moderate quality of evidence.
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There are different causes for incomplete resection of
LNPCPs, of which submucosal fibrosis with nonlifting and diffi-
cult access are the most important. For successful EMR, it is im-
portant to remove all visible neoplasia with snare resection
techniques. Adjunctive treatment techniques are considered
inferior and therefore are a final resort for removing residual
neoplasia. At the present time, there is insufficient information
to unequivocally guide the choice of a specific adjunctive
treatment modality; however, if residual neoplasia cannot be
removed with standard snare-based resection techniques,
avulsion techniques have provided promising results [93].

There are different techniques that are used to treat residual
neoplasia (▶Table 2). Argon plasma coagulation should not be
used as it has been demonstrated to be ineffective and is an
established risk factor for recurrence [24, 93]. The majority of
residual neoplasms are unifocal and small, and therefore hot
or cold avulsion is logical and technically feasible [24]. Hot avul-
sion for visible residual adenoma was shown to have equal re-
currence rates to polyps managed by EMR alone where adjunc-
tive treatment was not required (17.5% vs. 16%, respectively)
[94]; however, hot avulsion was associated with a trend toward
higher rates of delayed hemorrhage (5.35% vs. 2.58%) and
post-polypectomy syndrome (1.8% vs. 0.47%).

Cold avulsion with either snare or cold forceps followed by
ablation has been shown to be very effective for recurrence
(nonlifting tissue) [93]. It seems likely that this technique
might be equally as effective as hot avulsion, but perhaps asso-
ciated with a lower risk of thermal damage to the muscularis
propria; however, a formal comparison of the two techniques
as adjunctive treatment for residual neoplasia at the baseline
EMR is lacking. Hot or cold avulsion of residual neoplasia > 15
mm is time-consuming and technically challenging, although
such extensive areas of residual neoplasia should be very infre-
quent with high quality EMR practice. A recent paper showed
that suction of the target area into the cap through a 10-mm
snare may be successful in grasping larger target areas and
thereby limiting the number of large nonlifting areas [95]; how-
ever, perforation was encountered, although this could be
treated with endoscopic clip closure in all cases.

Recent studies have demonstrated that pCSP is feasible, safe,
and effective for large SSLs of ≥20mm [61, 63, 67, 96]. In a large
retrospective cohort study, the safety and efficacy of pCSP for
large SSLs of > 20mm were compared with a historic cohort of
similar sized SSLs that were resected by CEMR [67]. Of 562 large
SSLs (≥20mm), 156 were treated by pCSP and 406 by CEMR.
Technical success was equivalent in the two groups (100.0% [n
=156] vs. 99.0% [n=402]). No AEs occurred with pCSP, whereas
delayed bleeding and DMI were encountered in 5.1% (n =18)
and 3.4% (n=12) of large SSLs treated by CEMR, respectively.
Recurrence rates following pCSP were similar to CEMR at 6
months (4.3% vs. 4.6%) and 18 months (2.0% vs. 1.2%).

There are limited data regarding the safety and efficacy of
cold snare piecemeal EMR for large sessile conventional adeno-
mas. In a recent retrospective Australian study, cold snare

RECOMMENDATION

ESGE recommends piecemeal cold EMR for SSLs of
≥20mm without suspected dysplasia.
Strong recommendation, moderate quality of evidence.

▶ Table 2 Adjunctive techniques for the removal of residual neoplasia that is not amenable to snare resection.

Technique Lesion size, mm; type Advantages Disadvantages

Hot avulsion < 5–10 Easy to apply Post-polypectomy syndrome, cauterization of
the specimen

CAST <5–10 Easy to apply, inexpensive Not easy to use for larger lesions

Underwater EMR <15–20 Easy, inexpensive Not much evidence as an adjunctive treatment

Cap-assisted EMR >15; nonlifting Radical for larger lesions Risk of damage to the muscularis propria

EFTR <15 Can be used for difficult locations
such as diverticula

Costly, risks of intra- and post-procedural
perforation, and appendicitis

ESD All sizes; nonlifting En bloc resection and high rate of
R0 resection

Very difficult, costly, high risk of perforation

CAST, cold-forceps avulsion with adjuvant snare-tip soft coagulation; EMR, endoscopic mucosal resection; EFTR, endoscopic full-thickness resection; ESD, endo-
scopic submucosal dissection.

RECOMMENDATION

ESGE suggests cold snare piecemeal EMR for carefully
selected large (≥20mm) flat adenomas (granular homo-
geneous LSLs), mostly in the right colon, and particularly
when co-morbidity levels are high to reduce the risks of
deep mural injury and delayed post-EMR bleeding.
Weak recommendation, low quality of evidence.

RECOMMENDATION

A suspected area of dysplasia within a large SSL should be
resected en bloc by hot EMR.
Strong recommendation, moderate quality of evidence.
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piecemeal EMR was successfully performed on 204 polyps
of ≥20mm (33% adenomas, 65% sessile serrated adenomas/
lesions); there were no serious AEs [97].

It is now well established that prophylactic clip closure of the
mucosal defect after EMR for LNPCPs in the right colon reduces
the risk of delayed bleeding from 9%–11% to 3% [98–100];
however, modelling studies and decision tree analysis have
shown that prophylactic clipping may not be cost-effective at
current clip prices [101]. Therefore, the use of cold snare piece-
meal EMR may be a cost-effective alternative to conventional
EMR as large lesions removed by this technique do not require
clipping because of the negligible rates of delayed bleeding and
DMI.

RCT data for cold snare EMR of large sessile adenomatous
polyps is soon to be reported from a number of trials.

The goal of EMR for LNPCPs is the complete excision of all
visible adenoma. There is no role for thermal ablation of visible
residual adenoma as it has been proven to be ineffective [25]. In
a multicenter RCT by the ACE consortium, 420 patients with
LNPCPs (mean size 38mm) were randomized to thermal abla-
tion of the post-EMR mucosal margin or not. Recurrence at 6-
month surveillance was reduced from 21% to 5% [26]. A sub-
sequent prospective international trial of over 1000 LNPCPs re-
ported recurrence in 1.4% for those who received complete
thermal ablation [27]. High quality EMR is an essential first
step before thermal ablation of the margin. Meta-analysis data
for STSC of the post-EMR defect margin of LNPCPs has not been
as favorable as the larger expert studies above, underpinning
the critical role of optimal EMR technique as the first line to
achieve negligible recurrence. One meta-analysis containing
two RCTs and four cohort studies, with 2122 patients, showed
overall pooled odds of adenoma recurrence at 6-month surveil-
lance for post-EMR STSC compared with no STSC of 0.27 (95%CI
0.18–0.42; I2 = 0%; P<0.001) [102]. The pooled rate of adeno-
ma recurrence at 6-month surveillance in the post-EMR STSC
cohort was 7%, in comparison with 21% when no adjuvant ther-
apy was applied. A randomized in vivo porcine study has dem-
onstrated, by blinded histopathologic analysis, that STSC pro-
vides more uniform and consistent ablation than argon plasma
coagulation [103]. Therefore, at the present time STSC is the
preferred method for margin thermal ablation.

Several RCTs have evaluated the efficacy of clip closure of
the mucosal defect after CEMR of LNPCPs. Pohl et al. randomly
assigned 919 patients to either post-polypectomy endoscopic
clip closure or no clip closure [99]. The primary outcome of
this study was the incidence of PPB, which occurred in 3.5% of
patients in the clip group vs. 7.1% in the control group (abso-
lute risk difference 3.6 percentage points, 95%CI 0.7–6.5 per-
centage points). In a subgroup analysis of 615 patients (66.9%)
with an LNPCP in the proximal colon, the risk of PPB in the clip
group was 3.3% vs. 9.6% in the control group (absolute risk re-
duction 6.3 percentage points, 95%CI 2.5–10.1 percentage
points). Gupta et al. evaluated the use of prophylactic clip clo-
sure in preventing clinically significant post-EMR bleeding in
the right colon [100]. Patients referred for EMR of LNPCPs in
the right colon were randomly assigned to clip closure or no
clip closure. The study’s primary end point was the incidence
of clinically significant post-EMR bleeding. A total of 231
patients were randomly assigned and, by intention-to-treat
analysis, clinically significant post-EMR bleeding was signifi-
cantly less frequent in the clip group than in the no clip group
(4/118 [3.4%] vs. 12/113 [10.6%]; P=0.03) giving an absolute
risk reduction of 7.2 percentage points (95%CI 0.7–13.8 per-
centage points) and number needed to treat to prevent one
post-EMR bleed of 13.9. Another European RCT found that clip
closure reduces the delayed bleeding risk when there is a sub-
stantial risk of bleeding and a complete closure of the mucosal
defect is achieved [98].

A meta-analysis of individual patient data (n =1150) from
four randomized trials assessing the efficacy of prophylactic
endoscopic clipping to prevent AEs following EMR of proximal
LNPCPs reported that clipping prevented clinically significant
post-EMR bleeding (OR 0.31, 95%CI 0.17–0.54) [104]. Clipping
was not associated with perforation or abdominal pain. These
multicenter RCTs and the meta-analysis provide strong evi-
dence that endoscopic clip closure of the mucosal defect after
resection of LNPCPs in the proximal colon significantly reduces
the risk of PPB.

RECOMMENDATION

ESGE recommends that, after conventional EMR of
LNPCPs, resection margins should be treated by thermal
ablation using STSC to prevent adenoma recurrence.
Strong recommendation, high quality of evidence.

RECOMMENDATION

ESGE suggests against routine prophylactic clipping after
conventional polypectomy for lesions < 20mm and for
lesions ≥20mm in the left colon because of a lack of
evidence.
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE recommends prophylactic clip closure of the muco-
sal defect after conventional EMR of LNPCPs in the right
colon.
Strong recommendation, high quality of evidence.
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Factors associated with the incidence of PPB are either
related to polyp characteristics (size, morphology, and location
of the polyp) or to the patient’s health status (age >65 years,
presence of hypertension or renal disease, and the use of anti-
coagulants). PPB complicates 6%–7% of CEMRs of an LNPCP.
Data from EMR of sessile colorectal polyps ≥20mm in size
showed that PPB was associated with proximal colon location,
use of an electrosurgical current not controlled by a micropro-
cessor, occurrence of intraprocedural bleeding (IPB), and
aspirin use. In the Munich Polypectomy Study, polyp size and
proximal location of the polyp were risk factors for AEs such as
PPB. A meta-analysis has shown that the risk of PPB was signifi-
cantly increased for patients taking clopidogrel. Two studies
have designed predictive scores for the risk of bleeding and
both scores have been evaluated and optimized in a cohort of
more than 2000 patients [101, 105,106]. Taking into account
the lesion size, proximal location, co-morbidities, and anti-
platelet or anticoagulant therapy, the risk of delayed bleeding
can be estimated, which can allow the application of prophylac-
tic measures in high risk patients.

A cost–efficacy decision tree analysis of prophylactic clip
placement after endoscopic removal of LNPCPs has shown that
this strategy appears to be cost-effective for patients who re-
ceive antiplatelet or anticoagulation therapy [107]. Another
study used a combination of risk factors to show that, in high
risk patients, clipping can be cost-effective and even cost-
saving [108].

Therefore, the use of mechanical prophylaxis in certain high
risk cases after standard polypectomy or EMR should be indivi-
dualized, based on patient or polyp risk factors.

7.4.1 Assessment of perforation risk

Acute iatrogenic perforation related to gastrointestinal
endoscopy is defined as the recognition of gas or luminal fluids
outside the gastrointestinal tract, or any endoscopically identi-
fied definite visible sign of perforation during, or in time related
to, the endoscopy [109]. Two meta-analyses and an interna-
tional cohort have reported acute iatrogenic perforation rates
ranging from 0.9% to 2.7% following colonic EMR [78, 110,
111].

Most perforations detected during colonoscopy can be
effectively treated by endoscopic means using through-the-
scope (TTS) clips [78, 109, 112, 113]. In a British case series de-
scribing post-perforation outcomes (82 /117 evaluated cases
were associated with polypectomy or EMR), TTS clips were suc-
cessfully used to close defects in 83.3% of cases where the per-
foration was visualized by the endoscopist [112]. Most delayed
perforations (> 4 hours after the procedure) require immediate
surgical treatment [109].

After all endoscopic resections have been completed, care-
ful inspection of the mucosal defect should be performed. The
Sydney DMI classification was proposed by Burgess et al., who
evaluated 911 LNPCPs treated by EMR [77] (▶Fig. 8). This clas-

RECOMMENDATION

ESGE recommends careful inspection of the post-
resection mucosal defect, using the Sydney DMI classifi-
cation, to identify features of, or risk factors for, immedi-
ate or delayed perforation. Where these risk factors are
identified, clip closure should be performed.
Strong recommendation, moderate quality of evidence.

Mucosa

Submucosa

Muscularis propria

Type 0 Type 1 Type 2 Type 3 Type 4

Type 5

Cold snare polypectomy

Type 0 Normal defect. Blue mat appearance of obliquely oriented intersecting submucosal connective tissue fibres

Type 1 Muscularis propria visible, but no mechanical injury

Type 2 Focal loss of the submucosal plane raising concern for muscularis propria injury or rendering the muscularis propria
 defect uninterpretable

Type 3 Muscularis propria injured, specimen target or defect target identified

Type 4 Actual defect within a white cautery ring, no observed contamination

Type 5 Defect within a white cautery ring, observed contamination 

▶ Fig. 8 Sydney classification of deep mural injury following endoscopic mucosal resection [76].
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sification evaluates the appearance and integrity of the muscu-
laris propria after EMR and various extents of DMI (▶Fig. 9). The
risk of perforation following a type 1 DMI is considered low and
treatment with TTS clips is not required. TTS clip placement in
cases of type 2 injury is advised to reduce the risk of delayed
perforation. The “target sign” (type 3 DMI) is characterized by
a white-to-gray circle of resected muscularis propria on the
transected undersurface of the specimen surrounded by blue-
stained submucosa from the injection solution [114]. In these
cases, clip closure is strongly recommended to prevent delayed
perforation. Types 4 and 5 DMI correspond with complete
transection of the muscle layer and should immediately be
closed by endoscopic means.

Detection of intraprocedural perforation may be facilitated
by the use of topical submucosal chromoendoscopy, a simple
technique that confirms the level of resection [115]. Neverthe-
less, the occurrence of a type 4 or 5 DMI should not preclude
the complete resection of the polyp, provided the patient is
stable. Needle decompression of a capnoperitoneum may be
needed. En bloc snare excision for lesions≥25mm [116], with
high grade dysplasia/early cancer, and a transverse colon loca-
tion have been demonstrated to be risk factors for DMI [77].

7.4.2 Management of the nonlifting polyp

The nonlifting sign was described in 1994 and at that time
was strongly linked with deep SMIC [117]; however, it is now
well established that benign lesions may lift poorly owing to
fibrosis related to lesion biology (nongranular LNPCPs), pre-
vious manipulation such as biopsies or prior resection
attempts, or sublesional tattoo dispersion [17, 118]. Therefore,

Sydney classification of deep mural injury (DMI)

Type 0 – 1 Type 4–5Type 2 Type 3

a

b

c

d

e

f

g

h

▶ Fig. 9 Representative endoscopic images for the Sydney deep mural injury (DMI) classification after colonic endoscopic mucosal resection
showing: a type 0, no visible muscle, intact submucosa, uniform blue staining; b type 1, an area of visible intact uninjured muscularis propria
within the same defect; c,d type 2 DMI with; c focal loss of the submucosal plane due to submucosal fibrosis, with muscularis propria injury not
excluded; d after complete clip closure of the area of DMI; e,f type 3 DMI with; e the defect target sign, with a white cautery ring of muscularis
propria excision surrounded by normal submucosa and a white cautery ring of mucosal resection creating the visual effect of the target; f the
target appearance on the resected specimen; g type 4, defect in the muscularis propria with a visible hole; h type 5, defect in the muscularis
propria with a visible hole and impending contamination.

RECOMMENDATION

ESGE recommends that when a lesion appears suitable for
endoscopic resection and does not show signs of deep
submucosal invasion, but does not lift with submucosal
injection, referral should be made to an expert endos-
copist.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that, in addition to conventional EMR,
adjunctive techniques including hot or cold avulsion
(CAST) be considered as treatment options in the man-
agement of nonlifting areas within LNPCPs.
Strong recommendation, moderate quality of evidence.
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nonlifting should not be assumed to be indicative of SMIC, but
high quality optical diagnosis is mandatory to rule out deep
SMIC before endoscopic treatment of a nonlifting lesion is
attempted.

EMR-based techniques, with or without avulsion, have
shown good results in the management of nonlifting benign
lesions. Given that injection and snare resection alone may not
be effective in nonlifting lesions, additional treatments such as
hot avulsion or CAST have been introduced [94]. Tate et al.
demonstrated, in a prospective observational study, that CAST
was safe and effective in the treatment of 117 nonlifting
lesions, with no delayed perforation seen [93].

Recently, a single center prospective cohort evaluated the
performance of EMR for previously attempted LNPCPs in 158
lesions (median size 30mm), drawn from a cohort of 1134
LNPCPs referred to a tertiary center for EMR [119]. The techni-
cal success rate was 96% overall. CAST was used for nonlifting
tissue in 46.2% of cases. Recurrence was 7.8% at 6 months,
comparing favorably with the rate of 10.3% in the naïve cohort.
UEMR might be another alternative in the management of non-
lifting lesions because submucosal injection is avoided; it has
shown feasibility and good results in a retrospective study
[120], but more data are needed for this indication.

Alternatively, for en bloc resection of nonlifting lesions ≤2 cm,
endoscopic full-thickness resection (EFTR) has shown good ef-
ficacy, but the risk of delayed perforation and need for surgery
are 2.5% and 2.2%, respectively, which is well above the rates
seen with other techniques, where the need for surgery for
AEs is rare [121–124]. For en bloc resection of larger nonlifting
lesions, ESD may be an option in expert centers, but it is (much)
more challenging than ESD for lesions with good lifting [125,
126]. Finally, endoscopic debridement for nonlifting colorectal
lesions has been described but further studies are needed re-
garding its efficacy, safety, and long-term results [127, 128].

7.4.3 When should EMR be performed by an expert
endoscopist and when should other non-snare techniques
be considered?

The size, morphology, site, access (SMSA) polyp scoring sys-
tem is a method of stratifying the difficulty of polypectomy
through assessment of the four domains; SMSA stage 4 polyps
are complex [116]. Technical failure, complications, and the
risk of recurrence at 6 months are all known to increase with in-
creasing complexity of colorectal polyps [116, 129]. Complexity
of polyps also causes referral for primary surgery of noninvasive
polyps with a low risk of early cancer (especially large LNPCPs in
the proximal colon) [130, 131]. It has also been shown that suc-
cessful polypectomy can be achieved at a second attempt in
expert tertiary centers after a failed EMR at baseline, with the
use of ancillary techniques such as CAST, with success rates
comparable to the rates reported for primary resections [119].
When EMR is performed by endoscopists at a population level,
as LNPCP size increases, technical success decreases and the
recurrence rate increases [132].

Polyps without characteristics of deep SMI have a very high
likelihood of being successfully removed endoscopically at
expert centers, and patients with these should be offered a
consultation to discuss endoscopic management before pro-
ceeding to surgery. A recent study showed a decrease in surgi-
cal resections after implementing a referral network for benign
colorectal polyps [133].

Patients at high risk for AEs should be treated in a setting
with immediate access to an acute intervention team, surgical
support, and specialized equipment for advanced hemostasis
(hemostatic forceps) and closure of perforations [23, 27, 78].
In a large multicenter study of 1050 patients treated by EMR
for LNPCPs, no deaths occurred within 30 days; however, the
predicted surgical mortality rate calculated by two indepen-
dent well-validated scoring systems was 3.3% [134]. Given
that endoscopic therapy is less morbid and less expensive than
surgery, and can be performed as an outpatient treatment, it
should be considered as first line for most patients with these
lesions.

As the complexity of EMR increases (SMSA category 4), the
risks of significant complications such as IPB and perforation
grow [116]. The endoscopy facility should be able to manage
these complications by the use of auxiliary tools, such as hemo-
static forceps, or closure devices, such as endoscopic clips, and
this is particularly important for patients with significant co-
morbidity. Longer procedure times require prolonged sedation,
which may increase the risk of cardiovascular and pulmonary
events although, unlike surgery, patients with advanced co-
morbidity have been demonstrated to have limited if any in-
crease risk of serious AEs after EMR in expert centers. There
should be sufficient support (surgery, interventional radiology,
urgent intervention team) to manage these complications if
they occur.

RECOMMENDATION

Large (≥20mm) sessile and laterally spreading or
complex polyps should be removed by an appropriately
trained and experienced endoscopist, in an appropriately
resourced endoscopy center.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that polyps without characteristics of
deep submucosal invasion should not be referred for
surgery, without consultation with an expert endoscopy
center for evaluation for polypectomy/EMR/ESD.
Strong recommendation, moderate quality of evidence.
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When superficial invasive carcinoma is suspected, endo-
scopic treatment may be considered curative if the histology
shows a complete en bloc R0 resection, well-differentiated ade-
nocarcinoma, and <1mm depth of SMI (SM1) with no lympho-
vascular invasion and no tumor budding [30] (▶Fig. 10). En
bloc resection allows optimal histologic assessment of these
factors including R0 resection. En bloc EMR is generally limited
to lesions of 20mm in size, with larger lesions usually requiring
ESD or surgery to achieve an en bloc resection [116]. The risk of
incomplete resection is lower for lesions < 20mm in size; how-
ever, a recent meta-analysis showed a substantial rate of
incomplete resection (20.8% of snare resections) for lesions of
10–20mm [135]. Therefore, the risk for SMIC has to be estima-
ted before treatment to choose the ideal resection method and
to decide whether en bloc resection is needed [30]. A recent

study showed some limitations of optical diagnosis for JNET 2B
lesions. Optical diagnosis alone has limited utility; however,
when incorporated with morphology and lesion location, the
sensitivity and specificity increase. Therefore the JNET classifi-
cation should be used in the context of lesion location and mor-
phology to select the optimal resection technique [136].

RECOMMENDATION

ESGE suggests that EFTR can be considered for endo-
scopic resection of lesions that otherwise cannot be
removed by standard polypectomy, CAST, EMR, or ESD
(e. g. nonlifting lesions without signs of submucosal
invasion, lesions involving the appendiceal orifice or
diverticula).
Weak recommendation, low quality of evidence.

RECOMMENDATION

ESGE suggests that EFTR can be considered as a treat-
ment option for residual/recurrent lesions after resection
of superficial invasive carcinoma.
Weak recommendation, low quality of evidence.

RECOMMENDATION

En bloc resection techniques, such as en bloc EMR, ESD,
endoscopic intermuscular dissection, endoscopic full-
thickness resection (EFTR), or surgery should be the
techniques of choice in cases with suspected superficial
invasive carcinoma, which otherwise cannot be removed
en bloc by standard polypectomy or EMR.
Strong recommendation, moderate quality of evidence.

▶ Fig. 10 Endoscopic images showing a subtle nongranular laterally spreading lesion in the sigmoid colon with focal disruption of the pit and
microvascular patterns, J-NET 2B, indicative of possible early submucosal invasion, which was treated with wide en bloc excision by endoscopic
submucosal dissection with traction.
JNET, Japan NBI Expert Team.
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EFTR allows endoscopic resection of colorectal lesions in-
cluding the entire colorectal wall. A multicenter study including
181 difficult colorectal lesions (nonlifting adenomas that were
predominantly pretreated [n =104], adenomas involving the
appendiceal orifice [n =34] or a diverticulum [n=5], superficial
invasive cancers that were predominantly pretreated [n=15],
and subepithelial lesions [n=23]) showed that the R0 resection
rate was 87.0% for subepithelial lesions, being significantly
higher for lesions of all types when <20mm in diameter (81.2%
vs. 58.1%; P=0.004) [121]. The AE rate was 9.9%, with a 2.2%
rate of emergency surgery.

In a German study, EFTR for early CRC resulted in a 71.8% R0
resection rate [137]. When residual/recurrent lesions after pre-
vious resection were treated, the R0 resection rate was 87.5%
and the rate of histopathologic low risk features was 84.1%. In
contrast, for untreated lesions with a nonlifting sign, the R0 re-
section rate was 60.9% with histopathologic low risk features in
only 16.3%. In a recent Dutch multicenter study including 330
EFTRs (132 primary resections and 198 secondary scar resec-
tions after incomplete T1 CRC resection), the overall technical
success, R0 resection, and curative resection rates were 87.0%
(95%CI 82.7%–90.3%), 85.6% (95%CI 81.2%–89.2%), and
60.3% (95%CI 54.7%–65.7%), respectively [122]. The curative
resection rate was 32.0% (95%CI 24.2%–40.9%) for primary
treatment and 79.2% (95%CI 72.6%–84.5%) after secondary
treatment. Risk stratification was possible in 99.3%.

A meta-analysis including 1936 patients treated with EFTR
(57.7% adenomas, 21.2% T1 cancers) reported a technical suc-
cess rate of 87.6% (95%CI 85.1%–89.8%), R0 resection rate of
78.8% (95%CI 75.7%–81.5%), AEs in 12.2% (95%CI 9.3%–
15.9%), and recurrences in 12.6% (95%CI 11.1%–14.4%) dur-
ing an average (SD) follow-up of 20.1 (3.8) weeks [138]. The
R0 resection rate was significantly lower (OR 0.3, 95%CI 0.2–
0.6) and the AE rate was significantly higher (OR 3.5, 95%CI
1.8–7.2) for lesions > 20mm.

These data indicate clearly that the best indication for EFTR
is recurrent/residual disease of previously treated benign dis-
ease; however, avulsion techniques are less expensive, highly
effective, and much safer.

7.4.4 Tattooing of lesions

Tattooing is performed to enable future identification of le-
sions that need to be endoscopically or surgically treated. The
formation of a saline bleb in the submucosal layer of the colon
prior to tattoo injection should be done with a volume of 0.5–
1mL of normal saline (▶Fig. 11). The volume of each tattoo
should not exceed 1mL per injection site. Cecal, ileocecal valve,
and rectal locations are readily identifiable and therefore tat-
tooing is not required at these sites.

Since the last guideline was published, several studies have
confirmed the usefulness of tattooing for relocation, especially
for surgery. A meta-analysis of 38 trials assessed location errors
for colonic lesions treated with laparoscopic or open surgery
[139]. From 18 studies (2578 patients), the location error of
conventional colonoscopy was assessed to be 15.4% (95%CI
12%–18.7%); in 17 studies (643 patients), the location error
rate with colonoscopic tattooing was significantly lower at
9.5% (95%CI 5.7%–13.3%; mean difference 5.9 percentage
points, 95%CI 0.65–11.14 percentage points; P=0.03). A re-
cent RCT including 117 patients showed a significant reduction
in mean (SD) lesion identification time (3.4 [1.4] vs. 11.8 [3.4]
minutes; t=−14.07; P <0.001] and operation time (155.7 [44.5]
vs. 177.2 [30.2] minutes; t=−2.48; P=0.02] for those with a
tattoo compared to those without [140]. In addition, there
was a numerically lower rate of first positive resection margins

RECOMMENDATION

ESGE recommends that lesions that may need to be loca-
ted at future surgical procedures, polypectomy sites in
cases where cancer is suspected, or where subsequent
identification of the endoscopic scar location may be
challenging should be tattooed during colonoscopy, with
the relationship between the tattoo and the lesion docu-
mented in photos and writing.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that tattoos be placed ≥3–5cm ana-
tomically distal (anal side) to the lesion. In order to locate
polyps or scars at a subsequent endoscopy, in general
only one tattoo is needed.
Strong recommendation, moderate quality of evidence.

1. Prime needle with saline
2. Advance needle through endoscope
3. Approach and insert needle into mucosa at an oblique angle
4. Create saline bleb (to reduce risk of transmural injection)
5. Inject 0.5 –1 mL of tattoo per bleb

Mucosa

Submucosa

Serosa

Muscle layers

▶ Fig. 11 Schematic of the technique for tattooing with a saline
bleb. Image credit: Lisa-Maria Rockenbauer.
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in the tattoo group [0 vs. 4.5% (1 /22); chi-squared=0.62;
P=0.48]. Of interest, a retrospective cohort study showed that
tattooing leads to a significant reduction in the need for repeat
preoperative colonoscopy (OR 0.48, 95%CI 0.34–0.68;
P <0.001) [141], indicating that this is cost-effective [142].

Although tattooing is still often performed after endoscopic
resection, a recent prospective observational cohort study
showed that, for 1023 LNPCPs, the EMR scar could be located
without the need for tattooing in 99.7% of cases [143].

Recently an international Delphi consensus on the appropri-
ate use of endoscopic tattooing in the colon was published, de-
scribing different indications and the technique of injection
[144] (▶Fig. 11). Since this Delphi process, additional evidence
has become available. Barquero et al. conducted an RCT with
four groups of ink injection (two sites with 1mL or 1.5mL, or
three sites with 1mL or 1.5mL), with no difference being found
at the location of the tattoo during surgery [145]. The guideline
task force adhered to a rather limited volume of solution (maxi-
mum 1mL), in keeping with the Delphi consensus (0.5–1mL). A
recent RCT, including 94 patients, compared the use of sterile
carbon particle suspension versus India ink [146]. The authors
found a significantly higher C-reactive protein (CRP) level at
6 and 24 hours in the India ink group and significantly fewer
adhesions when the sterile carbon particle suspension was
used. Tattooing is also preferred to placing a clip. A recent
RCT showed, in 195 patients, that successful identification of
location during surgery was significantly lower in the clip
group [147].

7.4.5 How can completeness of resection after snare
polypectomy or EMR be proven?

When piecemeal resection of LNPCPs is performed, there is
an inherent risk of residual neoplastic tissue in either the base
or the margins of the defect, so careful inspection after resec-
tion is paramount. The use of magnifying endoscopy has good
accuracy in detecting residual adenoma and leads to lower
rates of recurrence, but is not routinely available and, in the
era of margin ablation, is not likely to be necessary [148]. A re-
cent prospective study failed to show a benefit of VCE over WLE
in detecting remnants after resection of SSLs [149]. Further-
more, despite careful inspection and apparently successful
endoscopic resection of the entire neoplastic mucosa, residual
microscopic foci in the margins or base of defects after wide-
field EMR may occur [150, 151].

8 Recurrence after endoscopic resection
8.1 What are the predictive factors for recurrence?

Recurrence after resection of colonic lesions is variable and not
completely avoidable, despite rigorous technique. There is now
sufficient cumulative evidence from both retrospective and
prospective studies to conclude that two features reliably pre-
dict recurrence at follow-up colonoscopy: larger lesion size and
piecemeal resection [26, 152–156]. This is to be expected,
given the fact that positive margins are a proven risk factor for
recurrence [150, 157], and that additional treatment of the
margins reduces this risk. Also, the margins after diathermy
may be difficult to interpret.

An attempt to integrate various features of the polyp and
technique has resulted in use of the SMSA score to identify le-
sions that are prone to recur after EMR [116, 157, 158]. Another
score (the SERT-Sydney EMR recurrence tool), based on size
(≥40mm), IPB, and the presence of high grade dysplasia, was
shown to predict recurrence at follow-up and could be used to
stratify surveillance intervals, with those without risk factors
undergoing first surveillance at 18 months, and those at risk
following the standard protocol of first surveillance at 6 months
[151]. Significant IPB is also a recognized risk factor for recur-
rence.

8.2 Management of recurrence at surveillance
colonoscopy

Suspected recurrence of neoplasia at surveillance colonos-
copy can generally be treated successfully in the same session,
with snare-based resection as an effective first option [24]
(▶Fig. 12 [159]). Several alternatives are available when ade-
quate lifting or complete removal is not possible owing to sub-
mucosal fibrosis. Single-center studies have shown that CAST is
safe and effective in this case [93, 119]. The use of hot forceps
avulsion has been reported as being effective and safe for diffi-
cult lesions in small retrospective cohorts [94]. More advanced
techniques, such as ESD [125, 160] or EFTR [123, 161], lead to
technical success and R0 resection of difficult lesions in more
than 70%–80% of cases, but are more resource-intensive and
expensive, and are associated with a higher risk of significant
complications, including the need for emergency surgery. Re-
cently, review of a large series of 213 EMR recurrences, drawn

RECOMMENDATION

ESGE recommends that all visible potential residual or
recurrent adenoma identified at surveillance colonoscopy
is resected using a snare within the same procedure.
Strong recommendation, moderate quality of evidence.RECOMMENDATION

ESGE recommends that endoscopic cure for lesions
resected by EMR should be confirmed at surveillance
colonoscopy using advanced endoscopic imaging.
Strong recommendation, moderate quality of evidence. RECOMMENDATION

ESGE recommends careful optical evaluation of the post-
EMR scar rather than biopsy.
Weak recommendation, moderate quality of evidence.
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from a prospective cohort of 2311 LNPCPs undergoing follow-
up, demonstrated successful treatment of recurrence in over
95% of cases [162]. Most of these data preceded the advent of
STSC of the resection margin, which may further augment the
prevention of endoscopic recurrence [162].

9 Management of adverse events
9.1 Definitions and management of bleeding

Consensus on the definition of PPB is incomplete. Definitions
vary throughout the literature. For the purposes of this guide-
line, two terms have been used: IPB and PPB. These terms are
defined as follows:
▪ IPB is bleeding occurring during the endoscopic procedure

that persists for more than 60 seconds or requires endo-
scopic intervention

▪ PPB is bleeding occurring after the endoscopic procedure,
up to 30 days post-polypectomy, that results in an
unplanned medical presentation, such as an emergency
department visit, hospitalization, or re-intervention (repeat
endoscopy, angiography, or surgery).

9.1.1 Management of intraprocedural bleeding

IPB occurs in 2.8% of patients undergoing standard polypec-
tomy and in 11.3% of patients with LNPCPs treated by EMR; it is
rarely serious. Vigorous irrigation, preferably by using a water-
jet pump, improves visualization and may aid in the cessation of
bleeding originating from small vessels [163, 164]. Adrenaline
injection (1 : 10000 or 1 : 20000 dilution with saline) may be
used to gain initial control of active bleeding, but should always
be used in combination with a second mechanical or thermal
hemostatic modality. Further management of IPB can be
achieved with STSC, coagulation forceps, and endoscopic clips.
STSC has been shown to be an effective method of IPB control
[165], while coagulating forceps are reserved for more severe
cases of IPB [163, 164].

IPB that occurs after removal of a pedunculated polyp can be
managed by placing a clip or a detachable snare. When there is
immediate massive IPB, the polyp snare may be used to re-

EMR scar HD-WLE and NBI

Histopathology

Bland flat scar/
normal pit pattern

No recurrence
High confidence

No biopsies

Clip artifact
High confidence

Coldforceps biopsy or
cold snare resection

(for histological confirmation)

Follow-up at next
scheduled 

surveillance interval

Negative for 
recurrent lesion

Evidence of 
recurrent lesion

Follow-up
at 6 months

Resect/ablate areas of concern*
Cold snare resection or CAST

Margin ablation (STSC)
± clip closure in ≥DMI2

Clip artifact
Low confidence

No recurrence
Low confidence

Overt recurrence
High or low confidence

Visible abnomality

▶ Fig. 12 The Westmead algorithm for evaluating recurrence following endoscopic mucosal resection of lesions ≥20mm [157].
EMR, endoscopic mucosal resection; HD-WLE, high definition white-light endoscopy; NBI, narrow-band imaging; CAST, cold avulsion and
snare-tip soft coagulation; STSC, snare-tip soft coagulation; DMI, deep mural injury.
* The aim of treatment of recurrence is to create a flat, white denatured, nonbleeding scar (blood compromises interpretation of the scar).

RECOMMENDATION

ESGE suggests the use of endoscopic coagulation (STSC
or coagulating forceps) or mechanical therapy, with or
without the combined use of dilute adrenaline injection,
for the treatment of IPB.
Weak recommendation, low quality of evidence.
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snare the remaining stalk, with temporary control of the bleed-
ing providing time for subsequent application of a clip or de-
tachable snare. Where a significant volume of blood is pooling
and overlying the bleeding point, it can be difficult to identify
and treat the precise bleeding point. In such cases, changing
the patient’s position so that the bleeding point is in a gravity
nondependent position will enable the bleeding point to be
clearly visualized and treated.

9.1.2 Management of post-procedural bleeding

Prevention of PPB has been discussed in previous sections of
this document; however, PPB is one of the most common caus-
es of lower gastrointestinal bleeding amenable to endotherapy
[166]. Not all patients presenting with PPB require urgent colo-
noscopy; however, a clear means of identifying those that do
has not been defined and only expert opinion exists. Patients
responding to hemodynamic resuscitation should initially be
clinically observed [167, 168]. If bleeding persists, patients
should be given adequate bowel preparation and undergo a
repeat colonoscopy [167].

A recent observational study conducted at six Spanish ter-
tiary care centers evaluated factors associated with therapeutic
intervention and active bleeding during colonoscopy for
patients with PPB (n=548) [169]. The authors reported that
71.9% of patients underwent repeat colonoscopy, 2.6% under-
went primary angiographic embolization, and 25.5% were
managed without intervention. The authors concluded that
colonoscopy may be overused in PPB because active bleeding
was found in only one-fifth of colonoscopies and nearly half of
the patients with PPB did not require any hemostasis. Further-
more, patients treated without intervention had excellent out-
comes in terms of rebleeding and transfusion requirements
[169].

The optimal technique for achieving endoscopic hemostasis
in cases of active PPB or with other high risk stigmata has not
been determined. Hemostasis technique selection is based on
the location and characteristics of the lesion, endoscopist pre-
ference and experience, and device availability. The most com-
mon methods are clipping, snare or forceps coagulation, with
or without the combined use of adrenaline injection [167].
Clipping, with or without adrenaline injection, may be superior
to forceps coagulation therapy as it limits further tissue injury.
Caution is necessary during the application of hemostatic tech-
niques as transmural injury from thermocoagulation and per-
foration during clipping have been reported, among other AEs
[170]. Endoscopic band ligation has also been used to manage
PPB for pedunculated or semipedunculated polyps [171].

9.2 Reporting of adverse events

Methods of collecting data on AEs following endoscopic proce-
dures, including colorectal polypectomy, are not uniform and
vary from nonsystematic self-reporting to complete registry re-
porting, including linkage to databases other than endoscopic
ones. A uniform methodology for immediate and delayed (up
to 30 days) AEs is required and studies on completeness of
data are needed. Whether the choice of feedback modality
(paper-based, automated telephone, online survey) impacts
response rates is controversial [77, 172].

Patient-reported outcome measures are a valuable resource
to capture AEs that are not recorded through any registries.
Routine reporting of patient feedback within a quality assur-
ance network revealed both a substantial number of post-
colonoscopy hospital admission due to AEs that had not been
registered in colonoscopy reports, and severe AEs without
there having been a hospital admission [173].

Currently, no systematic audits concerning polypectomy
complications are functioning outside of research studies.
Optimally audit should contain: (a) immediate self-reporting
by the endoscopy service; (b) a self-report by the patients on
the day after colonoscopy; (c) a 30-day structured telephone
interview or patient questionnaire by telephone contact if there
is no face-to-face contact; and (d) linkage to a national
hospitalization database. AEs should preferably be assessed in
a uniform methodology within a quality assurance program.

9.3 Use of antibiotics

RECOMMENDATION

ESGE recommends that patients admitted to hospital
with PPB who are hemodynamically stable, without ongo-
ing bleeding, may be initially managed conservatively. If
intervention is required, colonoscopy should be the first-
line investigation.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE recommends that, when the polypectomy site is
identified during colonoscopy for PPB and active bleeding
or other high risk stigmata are identified, forceps
coagulation or mechanical therapy, with or without the
combined use of dilute adrenaline injection, should be
performed.
Strong recommendation, moderate quality of evidence.

RECOMMENDATION

ESGE does not suggest routine use of antibiotics for
conventional polypectomy or EMR in the colon. ESGE
suggests prophylactic antibiotics can be considered for
EMR in the distal rectum or anorectal junction, because
of the direct lymphovascular drainage of the mucosa
into the systemic circulation, bypassing the porto-
systemic circulation.
Weak recommendation, very low quality of evidence.
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In a prospective observational study, prophylactic anti-
biotics were administered in 26 patients undergoing endo-
scopic management with EMR of advanced mucosal neoplasia
of the anorectal junction [174]. Patients undergoing EMR of
large distal rectal LSLs are at risk of significant bacteremia due
to direct lymphovenous drainage into the systemic circulation,
bypassing the portal venous circulation, so prophylactic intra-
procedural intravenous antibiotics are suggested. Further
perioperative antibiotics were not effective against post-ESD
coagulation syndrome [175].

10 Management of the histology specimen
Each specimen should be put in a separate pathology container
and labeled with a number. Fixation should be with buffered
10% formalin. The pathologist should measure the size of each
specimen in millimeters. Adenomatous-appearing lesions can
however be put in one container if they are from the same
colonic segment. Large (≥20mm) LSLs should be pinned to
cork to optimize histologic assessment.

Ideally specimens should be placed in separate containers,
one for each lesion. Where there are numerous small polyps
with the same optical diagnosis (all adenomatous or all ser-
rated) that are taken out during the same session, use of the
same container for several polyps is justified if: the polyps are
closely located in the same region, the endoscopist is confident
in optical diagnosis, and the resections are properly performed
to ensure adequate margins. This would reduce the environ-
mental burden and costs of the examination. Where the histol-
ogy is likely to differ, separate containers should be used. Piece-
meal resections should be placed in a single container, unless a
dominant nodule or similar requires special attention. Speci-
mens should be clearly labelled by their anatomic location
(e. g. proximal transverse or distal descending).

To optimize histopathologic assessment, resection speci-
mens of sessile or flat lesions ≥20mm should be pinned out
(mucosal surface upwards) on a piece of cork or other suitable
material, by inserting pins through the periphery of the speci-
men. For stalked polyps it is recommended that endoscopists
put a needle in the stalk to make orientation easier for the
pathologist.

Fixation – in the endoscopy room – should be with buffered
10% formalin. A minimum of 2–3 hours of fixation is required,
while lesions > 1.5 cm are fixed overnight [176].

Pathologists should report the size in millimeters if a lesion is
removed en bloc. The measurement of pedunculated polyps
does not include the stalk, only the polypoid tissue.

10.1 Communication between endoscopist
and pathologist

In addition to reporting the polyp characteristics, ESGE favors
reporting the method of resection (snare polypectomy [cold
vs. hot] +/− lifting, ESD, EFTR, endoscopic intermuscular dissec-
tion, etc.), piecemeal or en bloc, as well as any relevant
gastrointestinal disorders, such as a genetic syndrome or in-
flammatory bowel disease, as this may influence histologic
interpretation [74].

Knowledge of the type of procedure may affect specimen
handling and pathologic reporting, including the assessment
of resection margins. Additional noncore information includes
the use of submucosal injection before polypectomy (EMR),
the use of electrocautery, and the type of resection (piecemeal
or en bloc). En bloc resection allows adequate evaluation of the
resection margins in both the horizontal and vertical planes,
whereas piecemeal resection precludes a reliable histologic
assessment of the completeness of excision.

11 Conclusions
In 2024, polypectomy and colonic tissue resection is based on a
selective resection algorithm determined by lesion size, loca-
tion, morphology, surface pattern, and the estimated risk of
SMIC. Moreover, the approach is individualized to account for
the individual patient’s needs and co-morbidity.

CSP is the primary means by which small polyps and SSLs of
all sizes are removed. A wealth of evidence continues to
strengthen EMR as the mainstay of LNPCP management in the
colon; it is extremely safe and effective. The routine incorpora-
tion of margin thermal ablation with STSC has driven recur-
rence rates at 6-month surveillance to low single-digit figures.
Recurrence is readily managed at follow-up. It is not appro-
priate to choose a more expensive, hazardous, or resource-
intensive technique to achieve the same clinical outcome. Mod-
ifications of the EMR technique, such as UEMR, offer promise
for improving outcomes in niche areas.

Large rectal lesions require special consideration owing to
their nearly three-fold greater risk of SMIC in comparison to
those in the colon, with the SMIC being covert and not express-
ed on the lesion surface in approximately 50% of cases. There-
fore, a low threshold for en bloc resection by ESD is logical for
those lesions with significant nodular components. All large
rectal lesions should be managed in specialized centers that
offer the full range of tissue resection options, including EMR,
ESD, and endoscopic intermuscular dissection.

Teamwork is critical to optimize therapeutic outcomes. This
applies to all aspects of the patient journey, including triage,
scheduling, device selection, solution preparation, snare and
specimen handling, post-procedural recovery, and follow-up.
During routine polypectomy practice, every effort should be
made to reduce the number of devices used and make the
endoscopy “green” and cost-effective. It is also essential to
address the ergonomic aspects of endoscopy to ensure safe
and effective endoscopic technique, optimal room set-up and
screen and bed position, and to minimize the potential for
repetitive strain injury, thereby helping to extend career long-
evity [177].

There is an urgent need for research on sustainable practice
in endoscopy to minimize the substantial use of healthcare sys-
tem resources worldwide. Mitigating endoscopy’s carbon foot-
print can be achieved by following guidelines and the evidence
supporting those recommendations [178]. Recent guidelines
are expected to reduce surveillance colonoscopies by over 80%,
with significant cost-savings and capacity improvements [179].
In summary, a safe, resource-efficient, and complete
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polypectomy is the key to the success of CRC screening pro-
grams.

Disclaimer
The legal disclaimer for ESGE guidelines [180] applies to this
guideline.
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