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Endoscopic management of colorectal adenomas
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Abstract Colorectal adenomas are well known precursors of invasive adenocarcinoma. Colonoscopy is 
the gold standard for adenoma detection. Colonoscopy is far more than a diagnostic tool, as it 
allows effective treatment of colorectal adenomas. Endoscopic resection of colorectal adenomas 
has been shown to reduce the incidence and mortality of colorectal cancer. Difficult resection 
techniques are available, such as endoscopic mucosal resection, endoscopic submucosal 
dissection and endoscopic full-thickness resection. This review aims to provide an overview of 
the different endoscopic resection techniques and their indications, and summarizes the current 
recommendations in the recently published guideline of the European Society of Gastrointestinal 
Endoscopy.
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Introduction

Colorectal adenomas are well known precursors of 
invasive adenocarcinoma. Colonoscopy is the gold standard 
for adenoma detection and the adenoma detection rate 
(ADR) is considered to be a quality indicator for screening 
colonoscopy. In a large prospective cross-sectional study 
(collecting results from 2,821,392 screening colonoscopies) 
the ADR was 19.4% [1]. Colonoscopy is not only a diagnostic 
tool, but also allows effective treatment of those neoplasms 
and endoscopic resection of colorectal adenomas has been 
shown to reduce the incidence and mortality of colorectal 
cancer [2-5]. This review aims to provide an overview 
of the endoscopic management of colorectal adenomas 
and summarizes the current recommendations in the 
recently published guideline of the European Society of 
Gastrointestinal Endoscopy (ESGE) [8].

Definition and endoscopic classification of colorectal 
adenomas

Colorectal adenomas are defined as low-grade or high-
grade intraepithelial neoplasia. Histologically, a tubular, 
villous, tubulovillous or serrated architecture can be 
distinguished. Endoscopically, flat, sessile or pedunculated 
lesions can be differentiated. Lesion size, tumor morphology 
and histological findings correlate with the progression 
to high-grade intraepithelial neoplasia or invasive 
carcinoma  [6,7]. In consequence, it is recommended to 
document tumor size and describe the morphology of 
polyps using the Paris classification system [8]. In the 
Paris classification, mucosal lesions are characterized as 
pedunculated (Ip), sessile (Is) and nonpolypoid (slightly 
elevated [IIa], flat [IIb], depressed [IIc]), or excavated/
ulcerated (III) lesions (Fig. 1). For sessile or flat (Paris Is or II) 
polyps >10 mm, which are termed laterally spreading tumors 
(LST), it is recommended to describe surface morphology 
as granular (LST-G) or non-granular (LST-NG) (Fig.  2). 
Advanced imaging techniques, such as narrow-band imaging, 
Fujinon intelligent chromoendoscopy or i-scan, were found 
to improve the identification of adenomas versus hyperplastic 
polyps and help to identify morphological features suggestive 
of malignancy [9-12]. Several classifications have been 
proposed to predict histologic findings. The “pit-pattern” 
classification of Kudo [10] or the narrow-band imaging 
international colorectal endoscopic (NICE) classification 
allow the prediction of histological findings (hyperplastic 
polyp, adenoma, invasive carcinoma) by interpretation 
of tumor color and interpretation of regular, irregular or 
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absent surface vascular patterns. The WASP (workgroup 
serrated polyps and polyposis) classification [13] is based on 
the NICE classification and allows discrimination between 
serrated and hyperplastic lesions by interpretation of 
additional characteristics (dark spots inside crypts, irregular 
shape, indistinct border, clouded surface).

Endoscopic resection

Different endoscopic resection techniques are available 
and suggested by international guidelines. The indication 
for the different techniques is mainly based on the size and 
morphology of the lesion and on the likelihood of submucosal 
invasion. The recommendations for endoscopic resection in 
this article are based mainly on the ESGE guideline [8].

Diminutive polyps

As diminutive colonic polyps (≤5 mm) exhibit a low risk 
for cancer, different strategies have been proposed. If they are 

located in the rectosigmoid, resection is not mandatory when 
the lesion is predicted to be hyperplastic with high confidence 
(“diagnose and leave behind”). For all other (diminutive) 
polyps, endoscopic resection and histopathological 
examination are recommended. The “resect and discard” 
strategy may be an alternative strategy for diminutive polyps, 
but is recommended only for expert centers. The ESGE 
recommends cold snare polypectomy (CSP) as the preferred 
technique for polyps ≤5 mm, because it has been reported to 
be superior to cold biopsy forceps (CBF) in terms of complete 
resection. A  randomized controlled trial [14] that included 
117 diminutive polyps in 54 consecutive patients showed 
significantly higher rates of complete resection in the CSP 
group compared to the CBF group. The procedure time was 
also shorter in the CSP group. When CSP is not technically 
possible or is difficult (polyp size 1-3  mm), the ESGE also 
suggests CBF resection. Use of jumbo forceps is then 
recommended because of their higher complete resection 
rates compared to standard forceps. For sessile polyps 
6-9 mm in size, snare polypectomy is recommended because 
CBF resection is associated with a significantly higher rate of 
incomplete resection [15]. According to the ESGE guideline, 
CSP should preferred over hot snare polypectomy (HSP) 
because of its superior safety profile [16], although clear 
evidence showing significant superiority of CSP is lacking. 
The German guideline [17] recommends snare polypectomy 
and does not comment on CSP vs. HSP. For removal of 
sessile polyps 10-19  mm in size, HSP is recommended 
after submucosal injection to reduce deep thermal injury. 
However, for polyps with a narrow base, resection without 
prior injection might be appropriate. Complete “en bloc” 
resection for polyps ≥10 mm cannot be achieved with CSP. 
Pedunculated polyps should be resected with HSP. To prevent 
bleeding, large polyps (head ≥20 mm or stalk ≥10 mm) should 
pretreated with injection (saline/epinephrine) or mechanical 
devices (e.g., plastic loop or clip).
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Endoscopic mucosal resection (EMR) and endoscopic 
submucosal dissection (ESM)

Sessile adenomas ≥20  mm or polyps with difficult 
characteristics (LSTs, non-lifting lesions, difficult location such 
as ileocecal valve, appendiceal orifice, anorectal junction or 
behind a fold) should be referred to an experienced endoscopist 
working in an well-resourced endoscopic center. En bloc 
resection techniques, such as EMR, ESD or surgery, should 
always be the techniques of choice in case of suspected superficial 
invasive carcinoma. The EMR approach (snare resection after 
submucosal injection) is safe and efficient (Fig. 3). Moreover, it 
is technically easier to perform compared to ESD. However, for 
large (≥20 mm) sessile polyps or LST, en bloc EMR is technically 
not possible—the en bloc resection rate has been reported to be 
<32% [18,19]. In those cases piecemeal EMR can be performed, 
but is associated with higher recurrence rates compared to 
en bloc resection. A  large prospective multicenter Australian 
study (ACE) included more than 1000 wide-field EMRs (up to 
120 mm in size) and showed a recurrence rate of 16%. However, 
patients underwent close endoscopic follow up and residual/
recurrent lesions were diminutive and easy to resect in most 
cases [20]. In the long term, over 90% of large polyps could be 
treated endoscopically in this study, supporting the value of 
piecemeal EMR even for large adenomas.

ESD allows en bloc resection of large (≥20 mm) sessile polyps 
or LSTs (Fig. 4). Multiple studies have shown lower recurrence 
rates compared to piecemeal resection. However, the technique 
is complex, is associated with a significantly longer procedure 
time and harbors a significantly higher risk of perforation [18]. 
A Japanese study showed a recurrence rate of 2% (compared to 
14% after piecemeal EMR) after en bloc ESD of polyps ≥20 mm 
[21]. The perforation rate was 6.2% compared to 1.3% in the 
EMR group in the same study. Most ESD studies originate from 
Japan and Korea, where ESD is performed by highly specialized 
endoscopists. When ESD is performed in the Western world, 
higher rates of adverse events and lower rates of complete 
resection are reported [22,23]. The meta-analysis of Fuccio 
et al found a significantly lower rate of complete resection 
(71.3% vs. 85.6%) and a significantly higher need for surgical 
treatment after polypectomy (3.1% vs. 0.8%) in non-Asian vs. 
Asian countries. It is important to note that ESD in the rectum 
is much easier to perform compared with colonic ESD [24]. 
In the rectum, the wall is thicker, endoscope maneuverability 
is better and small perforations are generally clinically not 
relevant. Colonic ESD is associated with a higher frequency 
of complications and lower complete resection rates. A  large 
German case series reported by Sauer et al (182 patients, mainly 
colonic lesions) showed perforation in 9.3% for lesions ≥20 mm 
and complete resection in only 62.6%. With the progressing 
learning curve in the Western world, positive developments of 
these endpoints have also been reported [23,25-27].

T1 carcinomas

In cases of suspected superficial carcinoma, the lesion 
should be resected en bloc; piecemeal EMR cannot be 

recommended in this situation. For lesions <2  cm en bloc 
EMR may be used; alternatively, clip-assisted full-thickness 
resection can be performed (see below). ESD allows 
en bloc resection of larger lesions but should be performed 
by endoscopists with sufficient expertise, especially when 
the lesion is located proximally to the rectum. Alternatively, 
surgical resection can be performed; data showing better 
outcomes for ESD are lacking. The final histological report 
of the resection specimen should contain information about 
tumor infiltration depth (T-stage and depth of submucosal 
invasion in µm, grading and evidence of lymphovascular 
invasion). Patients with incomplete resection or those at high 
risk of lymph-node metastasis (submucosal invasion >1000 µm 
or lymphovascular invasion or undifferentiated [G3] tumors) 
should be referred for oncological surgical resection. Lesions 
should be tattooed before surgical resection, except when 
located in the cecum or the rectum. After the formation of a 
submucosal bleb with saline (to avoid complications such as 
peritonitis), the injection of sterile carbon particle suspension 
is recommended. The lesions should be tattooed 3 cm distally 
with 2 or 3 injections [8]. In patients with suspected deep 

Figure  3 Endoscopic mucosal resection of a laterally spreading 
tumor (LST) in the rectum. LST in white light (A) and narrow 
band imaging (B). Macroscopic complete resection after piecemeal 
endoscopic mucosal dissection (C). Histology: tubulovillous adenoma 
with low-grade dysplasia
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Figure  4 Endoscopic submucosal dissection (ESD) of a laterally 
spreading tumor (LST) in the rectum. LST in white light, tumor 
size about 50  mm (A). The lesion is marked circumferentially by 
coagulation. After injection, the mucosa is cut circumferentially with 
an electrosurgical knife (B). The electrosurgical knife is then used for 
submucosal dissection (C). Macroscopic complete resection after ESD 
(D). Histology: Complete resection of a T1-carcinoma with low-risk 
criteria (G2 T1 L0 V0 R0, submucosal invasion: 800 µm)
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submucosal infiltration, endoscopic resection should not be 
attempted.

Endoscopic full-thickness resection (EFTR)

EFTR allows the treatment of colorectal lesions with a size 
<30 mm that are not resectable using the standard procedures. 
These lesions are typically “non-lifting” lesions, because of 
submucosal scarring (usually pretreated and recurrent lesions) 
or submucosal tumor invasion. Other indications for EFTR 
are lesions in a difficult location (diverticulum or appendiceal 
orifice) or subepithelial tumors. The Full-Thickness Resection 
Device (FTRD®, Ovesco Endoscopy AG, Tübingen, Germany) 
is the only device available for resection in the colorectum. 
It is an over-the-scope system that allows single-step EFTR 
after placement of a modified over-the-scope clip (OTSC®) 
(Fig.  5). The device has been described to be feasible and 
effective in a case series and two small retrospective clinical 
studies [28-31]. A  prospective, non-randomized German 
multicenter (9 centers) study (WALL RESECT, NCT02362126) 
included 181  patients who underwent EFTR (104 non-
lifting lesions, 39 with difficult location, 23 subepithelial 
tumors, 15 superficial carcinomas). The lesions were located 
throughout the colorectum and the mean lesion size was 
15  mm (range 2-30  mm). All lesions could be reached and 
resected macroscopically complete in almost 90% using the 
FTRD. The histological complete resection rate was 76.9% 
overall. For lesions <20  mm histological complete resection 
could be achieved in almost 85% (100% for lesions <5 mm). 
Postprocedural bleeding was reported in 4  cases (2.2%) and 
was managed endoscopically. Perforation occurred in 6 cases 
(3.3%) and required surgery in 2  cases. After resection close 
to the appendix (34  cases), appendicitis occurred in 3  cases 
(8.8%) and surgical resection was required in 1  case. After 
3 months, almost 70% of the clips had detached spontaneously. 
Residual lesions were observed in 12.5%; all but 3  patients 
could be retreated endoscopically. The authors concluded that, 
for lesions not amenable to conventional endoscopic resection, 
EFTR with the FTRD shows good technical efficacy (especially 
in lesions <20 mm) with acceptable complication rates [32].

Management of residual or recurrent lesions

Piecemeal resection of large adenomas is associated with 
moderate rates of recurrence (about 16%) [20]. Recurrent 
or residual lesions are usually diminutive in size and can be 
easily resected in most cases during surveillance endoscopy 
using the standard techniques. However, recurrent adenomas 
can show a “non-lifting” sign because of submucosal scarring. 
In this situation, EFTR is a powerful option for en bloc 
resection and provides a good alternative to ESD or surgical 
resection. However, comparative studies are lacking. Different 
supplementary ablative strategies after piecemeal resection 
have been described. Argon plasma coagulation and avulsion 

(using electrocautery biopsy forceps) are the most common 
techniques. They can be used for tissue not amenable to 
snare resection (“adjunct treatment”) or for cleaning defect 
margins (“adjuvant treatment”). However, when using adjunct 
argon plasma coagulation, recurrence rates up to 50% are 
reported [33,34]. Small studies have shown that hot avulsion 
may be more effective for small residual “non-lifting” adenomas 
after piecemeal EMR [35-37].

Polypectomy-associated adverse events

Intraprocedural bleeding occurs in 2.8% when standard 
polypectomy is performed [38] and may increase to 11.3% 
for lesions ≥20 mm when EMR is performed [39]. However, 
bleeding is rarely serious and can effectively be treated with 
endoclips or coagulation. In low-risk situations (standard 
polypectomy of sessile polyps ≤20 mm), mechanical clip closure 
for prophylaxis is usually not necessary. In high-risk situations 
(such as tumor size ≥20 mm, comorbidities, proximal location, 
anticoagulation or dual antiplatelet therapy) mechanical clip 
closure should be considered individually. After resection the 
resection site should be carefully inspected for risk factors of 
imminent perforation. When risk factors are identified (such 
as exposure of the muscularis propria, submucosal fibrosis, 
submucosal fat, or attempted en bloc snare resection of lesions 
≥25  mm), prophylactic clip closure should be performed. 
According to a large meta-analysis, perforation after EMR 
can be expected in 1.4% and in 5.7% after ESD [40]. If it is 

Figure  5 Full-thickness resection of a non-lifting adenoma in the 
transverse colon with the Full-Thickness Resection Device (FTRD). 
Lesion in white light (Paris 0-IIa/IIc), size about 20  mm (A). The 
lesion is identified with the mounted FTRD (B) and then grasped with 
forceps. The lesion is then pulled completely into the cap. A duplication 
of the gastrointestinal wall is created. The over-the-scope clip (OTSC) 
is deployed and the lesion is resected above the OTSC. Resection site 
after resection with the FTRD (C). Macroscopic complete resection 
after endoscopic full-thickness resection (D). Histology: Complete 
resection of a T1-carcinoma with low-risk criteria (G2 T1 L0 V0 R0, 
submucosal invasion: 700 µm)
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diagnosed immediately (or within 4 h), endoscopic clip closure 
can be performed. For smaller perforations (<10 mm) through-
the-scope-clips are adequate, for perforations >10  mm an 
OTSC should be used [41]. In addition, intravenous fluids and 
broad spectrum antibiotics are administered and the patient is 
monitored. Clear indications for surgery are complications or a 
failed endoscopic closure.

Surveillance after polypectomy

Recommended surveillance intervals are determined 
by adenoma size, histological findings, number of 
resected adenomas and completeness of resection. The 
recommendations for surveillance after polypectomy in this 
article are based on the ESGE and German guidelines [8,17]. 
After resection of hyperplastic polyps <10 mm, surveillance 
after 10  years is adequate if there is no family history of 
colorectal cancer (German guideline). After en bloc resection 
of a maximum of 2 adenomas <10 mm without high-grade 
dysplasia, surveillance after 5  years (German guideline) 
or 10  years (ESGE guideline) is recommended. For 
adenomas with serrated histology, endoscopy after 3 years is 
recommended (German guideline). After en bloc resection of 
3-10 adenomas (or at least one >10 mm), or resection of an 
adenoma with a villous/tubulovillous architecture or high-
grade dysplasia, surveillance after 3  years is recommended 
(ESGE and German guidelines). After incomplete 
(histologically or macroscopically) or piecemeal resection, 
surveillance must be performed after 2-6  months (ESGE 
and German guidelines). If the first surveillance endoscopy 
shows no recurrence and no residual lesion, endoscopy can 
be performed every 5 years thereafter. If the first surveillance 
endoscopy shows a “high-risk” adenoma (villous histology, 
high-grade dysplasia, ≥10 mm, ≥3 adenomas), this interval 
should be reduced to 3  years (ESGE guideline). After 
resection of >10 adenomas, surveillance must be performed 
within 3 years (German guideline). Family history and risk 
factors for colorectal cancer (such as familial adenomatous 
polyposis, Lynch syndrome, hereditary nonpolyposis 
colorectal cancer, or inflammatory bowel disease) should 
be examined and further surveillance should be performed 
according to the corresponding guidelines. After resection 
of >10 adenomas patients should be referred for genetic 
counseling, according to the ESGE guideline. After 
complete resection of a superficial carcinoma with low-
risk features (submucosal invasion <1000  µm, G1 or G2, 
no lymphovascular invasion), surveillance after 6  months 
is necessary (then every 2  years) according to the German 
guideline.
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