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Abstract

Background: The development of ‘third-space’-endoscopy has 
paved the way towards en-bloc resection of early gastrointestinal 
neoplasia. Endoscopic submucosal dissection (ESD) has improved 
the endoscopic management of colorectal lesions by facilitating 
R0-resection, improving histological assessment and preventing 
recurrence.  

Methods: The purpose of this review is to provide an evidence-
based overview of indications for which ESD should be considered 
within colorectal endoscopy. 

Results: The development of ESD has partially bridged the 
gap between endoscopy and surgery, but depends heavily on 
adequate pre-resection visual evaluation, ruling out potential deep 
submucosal invasion. ESD should be considered for large colorectal 
polyps (≥20mm) and/or lesions diagnosed as harbouring high-grade 
dysplasia, in-situ carcinoma or superficial submucosal invasion. 
Not only has it found its way into our guidelines for the treatment of 
neuroendocrine neoplasms, ESD also seems a promising alternative 
for the controlled resection of large pedunculated lesions. ESD 
can also be applied in more challenging situations, such as in pre-
treated lesions, post-surgical context and in patients with IBD, 
although this requires a high level of skill and expertise. 

Conclusions: In this review we have described the different 
indications for ESD and attempted to define its place within our 
current endoscopic armamentarium. For both non-expert and 
expert endoscopists, knowledge about ESD indications, patient 
selection and therapeutic alternatives, remains crucial in the care 
for patients with colorectal neoplasia. (Acta gastroenterol. belg., 
2023, 86, 36-46).

Keywords: ESD, EMR, colorectal cancer, pocket-creation method, 
neuroendocrine tumors, laterally spreading tumors. 

Abbreviations: AR: anastomotic recurrence; eFTR: endoscopic 
full-thickness resection; EMR: endoscopic mucosal resection; 
ESD: endoscopic submucosal dissection; EUS: endoscopic 
ultrasound; JNET: Japan Narrow-Band-Imaging (NBI) Expert 
Team; LST: laterally spreading tumor; LST-G-H: laterally 
spreading tumor-granular-homogenous; LST-G-NM: laterally 
spreading tumor-granular-homogenous; LST-NG-FE: laterally 
spreading tumor-nongranular-flat elevated; LST-NG-PD: 
laterally spreading tumor-nongranular-pseudodepressed; MRI: 
magnetic resonance imaging; NEN: neuroendocrine neoplasms; 
PCM: pocket-creation method; POEM: peroral endoscopic 
myotomy; STER: submucosal tunnelling endoscopic resection; 
TEM: transanal endoscopic microsurgery; UC: ulcerative 
colitis; UCAN: ulcerative colitis-associated neoplasia; WLI: 
White light imaging

Introduction

The submucosa of the gastrointestinal tract consists 
of a matrix of proteins such as laminin, fibronectin and 

collagen. In the early stages of advanced endoscopy, it 
was discovered that this layer between the muscularis 
mucosae and muscularis proper could be expanded using 
endoscopic injection of lifting agents, leading to mucosal 
elevation. Opening up the submucosa by needle injection 
of colloids and/or saline, creates a virtual space that has 
paved the way towards the development of submucosal 
endoscopy, also termed third-space endoscopy (1-3). 
Endoscopic submucosal dissection (ESD) was one of the 
first third-space techniques (1-5), soon to be followed 
by peroral endoscopic myotomy (POEM) (6,7) and 
submucosal tunnelling endoscopic resection (STER)
(8). Based on the concept that this virtual space can be 
safely accessed without compromising the integrity of 
the mucosa and muscularis proper, en-bloc resection by 
ESD has become a fixed value within the endoscopic 
armamentarium, aimed at treating early gastrointestinal 
neoplasia. 

Initial experiences in ESD mainly consisted of 
Japanese series in the context of early gastric cancer 
and were followed by oesophageal ESD for squamous 
neoplasia and adenocarcinoma, as well as colorectal 
lesions in the early 2000’s (4,9-12). Since then, various 
advances have been made optimizing the technique 
itself. These have included: improvements in lifting 
agents, electrosurgical devices and settings, distal 
attachments, dedicated scopes and accessories, as well 
as developments regarding dissection techniques, such 
as the pocket-creation method (PCM) and traction-
assisted dissection (4,13-21). Superior outcomes of this 
technique have led to its widespread distribution beyond 
the far East, with increasing amounts of Western centers 
adopting colorectal ESD. Perhaps due to the vast amount 
of innovations in this specific area of endoscopy, it can be 
challenging to keep track of which colorectal lesions can 
currently be considered for ESD. 

The purpose of this review is to provide an evidence-
based overview of indications for which ESD should be 
considered within colorectal endoscopy. 
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have been subdivided in flat elevated (LST-NG-FE) or 
pseudodepressed (LST-NG-PD) lesions (Figure 2) (30). 
These subtypes are known to follow distinct molecular 
pathways and correlate well with the risk of submucosal 
invasion. A large meta-analysis in 2018 showed that this 
risk was lowest in LST-G-H (0.5%) and LST-NG-FE 
lesions (4.9%), whereas the risk of submucosal invasion 
reached 31.6% and 10.5% in the LST-NG-PD and LST-
G-M groups respectively (31). 

Optical diagnosis should be regarded as a two-step 
procedure with: 1) thorough macroscopic evaluation 
using white light imaging (WLI) following cleaning and 
optimal insufflation, and 2) a more in-depth analysis of 
suspicious areas with WLI, virtual chromoendoscopy 
and other image enhancement techniques. Suspicious 
areas in these lesions typically have a more reddish 
aspect on WLI, and more green aspect using NBI. 
Although the combination of both steps should ensure 
an optimal prediction of the risk of deep submucosal 
invasion, the sensitivity for optical detection of deep 
submucosal invasive cancer varies from 67.1% to 83.3%, 
even in expert hands (32,33). An overall submucosal 
invasive cancer miss rate of 3% has been reported, with 
predominantly size ≥40mm, rectosigmoid location and 
nodular morphology as independent risk factors for 
missed submucosal invasive cancer (34). Despite these 
limitations, an organ-sparing approach with first-line 
ESD ought to be discussed in cases with inconsistent 
results during optical evaluation, given the limited 
oncological impact should secondary surgical treatment 
prove necessary over time.   

Preprocedural diagnostics

Similar to other fields within medicine, patient selection 
remains of the utmost importance. Before embarking on 
endoscopic resection in general, the target lesion should 
therefore be thoroughly evaluated and efforts should be 
made to rule out deep submucosal invasion. 

Optical diagnosis 

Since the last two decades, several tools and classi-
fications have been developed to optimize visual 
diagnosis. 

Kudo’s classification, published in 1996, relies 
on magnification endoscopy and facilitates accurate 
immediate assessment of colorectal neoplastic lesions 
(22,23). By subdividing polyps in non-neoplastic lesions 
(I & II), adenomatous lesions with low grade dysplasia 
(IIIS & IIIL), tubulovillous adenoma (IV) and more 
advanced lesions into VI (irregularly arranged pits) and 
VN (non-structured pits), the Kudo classification has 
become a household name for lesion characterization 
using pit pattern recognition far beyond the Japanese 
borders (Figure 1). Where IIIS, IIIL and IV lesions can 
be treated with endoscopic resection, VN lesions should 
be considered for surgery. For colorectal neoplasms 
exhibiting a VI pattern, care should be taken to distinguish 
invasive from non-invasive lesions. Another visual 
diagnostic tool that can be used in such circumstances, 
is the widely accepted Japan Narrow-Band-Imaging 
(NBI) Expert Team (JNET) classification (24,25). Using 
NBI and magnification, this classification depends on 
both vessel and surface pattern recognition, subdividing 
lesions in Type 1, Type 2A & 2B and Type 3. Ranging 
from invisible vessels (Type 1), regular or irregular 
vessels (Type 2A & 2B) to loose vessels and amorphous 
areas (Type 3), these surface and vessel patterns aid in 
accurately classifying these lesions from hyperplastic 
lesions, low & high grade dysplasia, up towards deep 
invasive cancer (26). For shallow submucosal invasive 
carcinomas (Type 2B), sensitivity and overall diagnostic 
accuracy were lower when compared to Type 1, Type 
2A and Type 3 lesions, reflecting the ongoing clinical 
challenge in identifying shallow invasive cancer 
amendable for endoscopic resection.

Not only pit or vessel patterns can be used in staging 
colorectal neoplasia, also lesion morphology and size 
should be recorded and described (27). Here, the Paris 
classification has been fixed value for years (Figure 2)
(28). For larger flat and/or sessile lesions ≥ 10mm, 
termed laterally spreading tumors (LSTs) (29), a different 
subclassification should be considered. 

These LSTs, by definition lesions that are typically 
wider than high, are currently subdivided into either 
granular or non-granular subtypes, depending on surface 
pattern and overall morphology. Granular LSTs may 
exhibit a homogenous (LST-G-H) or nodular mixed 
(LST-G-M) morphology, whereas non-granular LSTs 

Figure 1. — Kudo classification. 
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lesion morphology, as well as specific areas of concern 
(pseudodepression, demarcated areas, nodules,…), and 
that in the majority of cases visual diagnosis will suffice 
(42). However, distinguishing superficial invasion from 
deeply invading lesions or from lesions that may harbour 
negative prognostic features, remains a challenge even 
in expert hands. Computer aided detection and artificial 
intelligence models are currently being developed, which 
will hopefully aid us in improving patient selection in the 
very near future. 

Primary resection

Large colorectal polyps

For diminutive polyps (<5mm) and sessile lesions 
6-9mm, cold snare resection is regarded as the current 
treatment of choice, whereas hot snare polypectomy is 
still suggested for the removal of polyps 10-19mm (27). 
Submucosal injection should be considered for the latter 
subgroup of polyps, improving resection efficacy and 
safety. For these larger sessile or flat colorectal lesions, 
EMR is the current first-line therapy in most Western 
centers. A recent Belgian retrospective analysis (n=193, 
median lesion size 25mm) showed that EMR led to 
high rates of complete endoscopic (95.7%) and curative 
resection (90.3%) (43). Furthermore, adequate lesion 
selection resulted in a low need for adjunctive surgery 
due to submucosal invasive cancer (3.2%). Immediate 
adverse events occurred in 2.4% of patients (bleeding/
perforation), whereas 7.3% (n=12) experienced delayed 
bleeding. In a bench-mark prospective evaluation of 
EMR in lesions 20mm or greater in size, polyps were 
removed effectively in 89.2% of patients and 83.7% 
avoided surgery (44). In both cohorts, lesion size > 
40mm was identified as an independent risk factor for 
recurrent disease, with recurrence rates of 16.2% and 
20% respectively. New developments in the field of 
EMR have improved outcomes, such as increased en-
bloc resection rates with precut-EMR (45), reduced 
lesion recurrence following underwater EMR (46) 
and implementation of thermal ablation of mucosal 
defect margins (47,48). However, lack of en-bloc 

Role for EUS and MRI

Two studies have compared magnification chromo-
endoscopy with endoscopic ultrasound (EUS) for the 
detection of >1000µm submucosal invasion (sm2) with 
mixed results. In 2014, Shimura et al. showed equal 
accuracy of EUS and magnification chromoendoscopy 
in 70 cases of early colorectal cancer (35), whereas an 
early study by Matsumoto et al. showed higher negative 
predictive value for EUS (36). Routine performance of 
EUS prior to resection is not recommended (37), although 
pre-resection staging with EUS can be considered in 
distal lesions with very large sessile components, which 
are challenging to evaluate with optical diagnosis alone 
(38). As for magnetic resonance imaging (MRI), we 
know that this imaging modality is known to overstage 
early colorectal lesions in over half of patients and 
should therefore not be used for transmural staging. 
For these reasons pre-resection EUS and MRI are not 
recommended, provided that there are no optical features 
suggestive of deep submucosal invasion. 

Role for pre-resection sampling 

In general, biopsies are not recommended in the work-
up of potentially resectable disease, provided the lesion 
has  been adequately evaluated by an endoscopist trained 
in visual diagnosis, and no features suggestive of deep 
submucosal invasion have been identified (39). Previous 
resection attempts and endoscopic tattooing, but also 
pre-resection sampling have furthermore been associated 
with submucosal fibrosis, potentially compromising 
submucosal lifting and subsequent resection (39,40). 
Furthermore pre-resection sampling can lead to false 
reassurance, and sampling error should therefore be 
taken into account, depending on the biopsy site. On the 
other hand, a 2012 Japanese prospective study reported 
that if a targeted biopsy from a non-pedunculated polyp 
reveals desmoplastic reaction, the positive predictive 
value of deep submucosal invasion is high and surgery 
should be considered (41). 

All of the abovementioned visual classifications suggest 
that we should thoroughly evaluate pit and vessel pattern, 

Figure 2. — Paris classification and lateral spreading tumor (LST) subtypes.
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of polyps smaller than 10mm, increasing up to 50%, 
depending on dimensions and morphology (44,67,68). 
It has therefore been suggested that en-bloc resection 
by ESD should be preferred over EMR when: 1) lesion 
size exceeds 20 mm, 2) visual endoscopic diagnosis 
suggesting high-grade dysplasia, in-situ carcinoma 
or (superficial) submucosal invasion (Sm1), and/or 
depending on 3) location (dentate line involvement, 
ileocecal valve, etc) (37,66,69). Specifically in lesions 
with signs of superficial submucosal invasion (JNET 
2B, Kudo VI), en-bloc endoscopic resection techniques 
facilitate adequate histological diagnosis, whereas 
(piecemeal-)EMR can be considered in the absence of 
worrisome features. In cases where deeper invasion is 
suspected, oncological work-up and surgical treatment 
should be considered. 

Regarding surgical outcomes, only a handful of studies 
have compared surgery with ESD. A 2012 retrospective 
study compared transanal endoscopic microsurgery 
(TEM) with ESD in the context of non-invasive rectal 
neoplasia (70). Sixty-three cases were included, showing 
almost identical en-bloc and R0 resection rates, with 
lower procedure time and hospital stay in favour of ESD. 
In the same year, a comparative analysis was published 
with data from eight Dutch centers, showing  more 
adverse events and longer hospital stay in the surgical 
group (71). Furthermore, a relatively high recurrence 
rate of 10.2% was seen for TEM, making us wonder 
whether high-definition endoscopes are perhaps better 
suited for such resections and how ESD would compare 
in a randomized trial. Cost-effectiveness analyses have 
furthermore shown that ESD led to fewer costs when 
compared to colorectal surgery, perhaps fuelled by 
outcomes such as hospital stay and complication rates 
(72). Although prospective confirmation is being sought 
(73,74), the current evidence suggests that surgery 
should only be considered for lesions not-amendable 
for endoscopic resection and/or when deep invasion is 
suspected.

Neuroendocrine neoplasms

Neuroendocrine neoplasms (NENs) develop from the 
neuroendocrine cell system and may occur throughout 
the body, usually affecting both mucosa & submucosa. 
From 1973 until 2012, the incidence rate of NENs 
increased more than six-fold, with the highest incidence 
rates amongst gastroenteropancreatic NENs (75). Using 
the 2019 WHO classification for gastroenteropancreatic 
NENs, these subepithelial lesions can be subdivided in 
well-differentiated (G1 or G2) neuroendocrine tumors 
with a Ki-67 Index of <3% or ≥3%-20%, up to poorly 
differentiated neuroendocrine carcinomas (G3) with a 
Ki-67 Index of >20% (76). Most of the gastrointestinal 
NENs are detected in the stomach or rectum at routine 
endoscopy and efforts should be made to provide adequate 
tissue diagnosis of these subepithelial lesions using either 
bite-on-bite sampling, mucosal incision-assisted biopsy 

histopathological evaluation and increased recurrence 
risk following piecemeal resection, have remained the 
Achilles’ heel of EMR. Piecemeal resection has not only 
been associated with benign recurrence, also higher rates 
of malignant recurrence have been seen when compared 
to en-bloc resection (4.3% vs. 0%, HR 11.4; 95% CI 
0.48-273) (49). Conversely, ESD has been shown to be 
safe and efficacious over time, even in the context of 
extremely large lesions (50).  

Various studies have compared the outcomes of EMR 
with ESD, with a meta-analysis of 6 studies showing 
higher en-bloc resection rates and fewer recurrences 
over time for ESD, at the cost of longer procedure 
time. Although considerable heterogeneity was seen 
in this particular study for other outcomes, procedure-
related complications seemed similar with moderate 
heterogeneity amongst studies (p=0.15, I2=43%) (51). 
Articles comparing safety and efficacy of EMR vs. 
ESD for colorectal lesions are summarized in Table 
1, yet show low overall methodological quality with 
underrepresentation of the Western hemisphere (52-61). 
More prospective Western data are however underway, 
with preliminary results from a large French randomized 
controlled trial (n=359) confirming previously mentioned 
outcomes. This trial showed a significantly lower 6-month 
recurrence rate when comparing ESD with piecemeal-
EMR for granular LSTs (0.6% vs. 5.1%, p=0.019), with 
similar complication rates (62).

In 2018, a large-scale cost-effectiveness analysis 
showed that ESD was more effective and less expensive 
than wide-field EMR, by preventing 19 surgeries per 1000 
cases (63). ESD was only deemed cost effective amongst 
higher risk rectal lesions, as only a limited number of 
additional surgeries were prevented if universal ESD 
was implemented. Two more recent studies in their 
turn have showed favourable cost-effectiveness for 
universal ESD, being performed for all LSTs larger 
than 20mm, when compared to piecemeal-EMR and/or 
selective ESD (64,65). All three studies should however 
be put into perspective with national reimbursement 
policies, as in most settings ESD will lead to higher 
individual procedural costs. Over time reduced costs 
and superior cost-effectiveness are seen for ESD, mainly 
driven by the prevention of recurrence, lower need for 
surgical interventions and reduced need for endoscopic 
surveillance. 

Early carcinoma and submucosal invasive cancer

Identification of these high risk lesions is of the greatest 
importance, directing us towards selecting the most 
appropriate endoscopic technique for each individual 
patient, preventing local recurrence and non-curative 
resections. High-grade dysplasia (HGD) and need for 
piecemeal resection, as well as lesion size itself, have 
been associated with local recurrence (26,37,43,44,66). 
Whereas non-curative resection depends on the presence 
of advanced histology, which is found in 5.2% to 6.6% 
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wide stalk precludes adequate pre-emptive mechanical 
haemostasis. 

Treatment of local recurrent lesions 

Post-endoscopic mucosal resection

Colorectal residual/recurrent lesions after previous 
resection attempts may contain different degrees of 
fibrosis. As such, repeat en-bloc EMR can be extremely 
challenging. Piecemeal EMR furthermore holds a high 
risk of new recurrences over time, and complicates 
accurate pathological diagnosis. On the other hand, 
surgery could be considered overtreatment for pre-
cancerous lesions or early cancers. ESD may provide a 
more effective, yet safer alternative for treatment of such 
recurrent lesions following EMR(92). A total of 9 studies 
have described the clinical outcomes of ESD for local 
residual/recurrent colorectal lesions (92-100) All studies 
but one, the most recent (2021, n=81 lesions), were 
performed in single, high-volume centres. This group, 
comprising one academic and 24 community hospitals 
with varying levels of experience in colorectal ESD, 
retrospectively reported en-bloc and R0 resection rates 
of 95.1% and 90.1% respectively. Incidence of delayed 
perforation and delayed bleeding were identical (2.5%), 
whereas no local recurrences occurred following rescue 
ESD (98). These results are in line with earlier studies 
(92-99). Remarkably, only the oldest study (n=30) had 
a prospective design (93). Due to the increased risk 
of fibrosis, additional tools and techniques should be 
considered to mitigate severe submucosal fibrosis, 
which may include the pocket-creation method or 
traction methods (4,101-104). Double clip and rubber 
band traction in particular have been evaluated in a 
2020 French analysis of recurrent lesions, leading to en-
bloc resection in 92.5% of cases (100). Also this paper 
suggests a significant learning curve regarding these 
challenging lesions.      

ESD for recurrent lesions after EMR, can be applied 
safely and effectively and may avoid unnecessary surgery. 
Because of different degrees of fibrosis, we suggest it 
should be performed by endoscopists with a high level of 
skill and experience in colorectal ESD.

Anastomotic lesions

ESD can be used to treat gastrointestinal neoplasia 
even in the presence of severe submucosal fibrosis. 
However safety and efficacy of ESD for colorectal 
neoplasia located on the suture line of anastomosis has not 
been studied well. In the first place because anastomotic 
recurrence (AR) after curative resection of CRC is rare. 
One retrospective study with over 9000 patients suggests 
an AR rate of approximately 0.6%. Risk factors for 
AR are age, rectum, N stage, T stage, lymphovascular 
invasion and mucinous differentiation (105). The first 
small case series (3 patients), demonstrating feasibility 

(77) or for example EUS-guided fine-needle biopsy. It is 
generally accepted that all confirmed non-gastric NENs 
may benefit from resection, regardless of size (78).

A large nation-wide retrospective study in 2021 
(n=310 NENs) showed that no lymph node invasion and/
or distant metastases were seen in endoscopically-treated 
G1 NENs up to 20mm diameter (79). Whereas other 
studies have shown that G2 histology, greater lesion size, 
lesion depression and/or ulceration and lymphovascular 
invasion (80) are risk factors for developing meta-
chronous metastatic disease (81,82). Although these 
data suggest that non-depressed rectal G1 NENs up to 
20mm are amendable for endoscopic resection, improved 
complete resection rates have been seen when comparing 
ESD with conventional EMR (80,83), whereas modified 
EMR techniques seem to outperform conventional EMR 
(84-86). Due to the limitations of modified EMR (band 
ligation and cap- or incision-assisted EMR) regarding 
maximum lesion size, this technique seems an acceptable 
less-demanding option for rectal NENs less than 10mm 
in diameter.

For the endoscopic management of larger lesions, 
ESD should be considered due to higher chances of 
complete curative resection (78,85-87). As for pre-
treated or fibrotic NENs, both ESD and endoscopic 
full-thickness resection (eFTR) seem most appropriate 
(88). Comparisons of ESD with TEM are scarce, with a 
recent propensity score-matched analysis showing fewer 
adverse events and shorter hospital stay in favour of ESD, 
at the cost of a lower R0-resection rate with increasing 
lesion size (89).

Large pedunculated polyps

Snare resection of large pedunculated lesions can 
be technically challenging and has been associated 
with a high risk of immediate and late post-resection 
bleeding. Pre-treatment with epinephrine injection and/
or mechanical haemostasis in pedunculated polyps 
with head ≥ 20mm or a stalk ≥ 10mm in diameter has 
therefore been recommended (27). However, in some 
cases dimensions of the polyp head will not allow for 
(detachable) snare placement. In this specific context, 
ESD may prove useful in providing controlled step-
by-step dissection of the stalk and securing immediate 
haemostasis. One of the first cohorts in 2013 showed 
similar efficacy and procedure times when comparing 
ESD with snare resection of large pedunculated lesions, 
with post-polypectomy bleeding occurring in 4.3% and 
15% respectively (90). In 2021, a multicenter feasibility 
study was published, evaluating the efficacy and safety 
of ESD for large pedunculated polyps with wide 
stalks (91). In 28 out of 29 lesions (mean polyp size 
39.7mm), en-bloc resection was achieved with no severe 
complications throughout the cohort. In the context of 
large pedunculated colorectal polyps, ESD seems most 
useful in situations where the polyp head dimensions 
does not allow (detachable) snare placement or when a 
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can be considered for AR lesions with a negligible risk 
of lymph node metastasis, as a minimally alternative to 
surgical reintervention. It should however be reserved for 
high-volume medical centers and endoscopists with an 
expert level of skill and experience.  

Endoscopic resections in patients with inflammatory 
bowel disease

Patients with ulcerative colitis (UC) exhibit an 
increased risk of developing dysplastic lesions and 
colorectal cancer due to chronic inflammation (111). 
These lesions may prove challenging to resect when 
compared to non-IBD setting owing to flat non-polypoid 
morphology, extensive fibrosis, large size or difficult 
delineation (Figure 3). Endoscopic treatment for both 
polypoid and non-polypoid neoplastic lesions in UC 
can be considered when distinct margins are present 
and in absence of signs of deep mucosal invasion (112). 
Both EMR and ESD have become key modalities in the 
management of endoscopically resectable UC-associated 
neoplasia (UCAN). EMR is an adequate technique for 
most large colorectal polyps, but it relies on adequate 
lifting of the submucosal layer. Non-lifting can reflect 
invasiveness, but it also occurs in submucosal fibrosis, 
which is largely present in UC. As such, EMR may prove 
ineffective for large lesions due to submucosal fibrosis, 

of ESD in this specific setting, dates back from 2014. 
The authors spared the edges of the neoplasia directly on 
top of the suture line in order to avoid potential delayed 
perforation. Instead this part was removed by hemostatic 
forceps, leading to recurrence in one patient (106). Only 
one similar video case was published afterwards (107). 
Two independent retrospective series of both 11 patients 
were published in 2020. The first group observed en-
bloc resection in almost 90% and R0 resection in 67% of 
cases, despite technically challenging procedures in the 
presence of severe submucosal fibrosis (108). Compared 
to previous studies of colorectal ESD for recurrent 
tumors after endoscopic resection, the en-bloc resection 
rate was comparable with a lower R0 resection rate 
(67-84%) (96,97,99).The second group reports slightly 
lower success rates with en-bloc resection in 64% and 
R0 resection in 55% (109). Adverse event rates were 
similar in both groups: only one patient in each group 
experienced delayed bleeding. No perforations was seen. 
In contrast to the first report by Horii, et al. the edge of 
neoplasia directly on top of the surgical anastomosis 
was not treated differently, classic ESD technique was 
applied throughout these procedures (108,109). Eventual 
suture material was removed before ESD, by peeling of 
the surrounding tissue (109,110). 

Because of this poor body of nonrandomized evidence, 
today no clear indications for ESD of AR exists. ESD 

Figure 3. — Endoscopic submucosal dissection of an ulcerative colitis-associated neoplasia with extensive submucosal fibrosis. 
Upper left: White light endoscopic image showing a flat Paris 0-IIa+IIb lesion. Upper middle: Endoscopic examination with indigo carmine dye. Upper 
right: Endoscopic examination with linked color imaging (LCI). Lower left: Severe submucosal fibrosis during endoscopic submucosal dissection 
using the pocket-creation method. Lower middle: Final endoscopic image after complete endoscopic submucosal dissection.Lower right: Ex-vivo view 
of the en-bloc resection specimen. Micro-scopic image: Pathological evaluation confirmed well-differentiated adenocarcinoma localized to the mucosa 
(Tis) without lymphovascular invasion and negative resection margins. The mucosa surrounding the lesion revealed diffuse p53 expression similar to 
malignant mucosa, consistent with a colitis-associated neoplastic lesion (H&E staining, magnification: 1000x).  
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which can be overcome by ESD. Moreover, ESD provides 
superior specimen quality for histological evaluation 
and circumferential cutting with a knife provides more 
accurate excision with negative margins compared to 
capturing the lesion with a snare (113). 

Several studies performed by expert centres over 
the last 2 decades support the feasibility, safety and 
efficacy of ESD for the treatment of UCAN (114-122). 
A pooled analysis of the 9 available studies (5 Asian 
and 4 European groups, n=244 lesions), shows en-bloc 
and complete resection rates of respectively 86.9% and 
77.9%. In terms of safety, perforation rates were 2.4%, 
while delayed bleeding occurred in 7.8%, the latter 
appearing high, but with 2 outliers, both in European 
studies (116,121). Besides delayed bleeding, there were 
no important discrepancies between European and Asian 
studies. Local recurrence rates seem relatively high at 
6.5%, while metachronous lesion rates may reach 6.6%. 
For now, long-term outcome data are still lacking. ESD 
for UCAN, performed by endoscopists with a high level of 
skill and experience, can be applied safely and effectively 
and may avoid unnecessary colectomy. We recommend 
to perform ESD for UCAN after careful discussion with 
the patient, in collaboration with a multidisciplinary IBD 
team (including endoscopists, IBD specialists, surgeons 
and pathologists specialized in IBD). Since no adequate 
assessment has been reported on the long-term outcomes, 
careful follow-up should be organized to detect local 
recurrence and metachronous lesions. 

Conclusions

The development of ESD has improved the outcomes 
after endoscopic resection of (pre-)malignant colorectal 
lesions and has partially bridged the gap between 
endoscopy and surgery. Not only has the evidence 
increased in the context of ESD for large colorectal 
polyps, it has also found its way into our guidelines 
for the treatment of NENs and/or recurrent lesions, and 
seems a promising alternative for the treatment of large 
pedunculated lesions. ESD can also be applied in more 
challenging situations, such as in pre-treated lesions, 
post-surgical context and in patients with IBD, although 
this requires a high level of skill and expertise. In this 
review we have described the different indications for 
ESD and attempted to define its place within our current 
endoscopic armamentarium. For both non-expert and 
expert endoscopists, knowledge about ESD indications, 
patient selection and therapeutic alternatives, remains 
crucial in the care for patients with colorectal neoplasia.
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