
Original Article

GE Port J Gastroenterol 2020;27:1–17

How Is Endoscopic Submucosal Dissection for 
Gastrointestinal Lesions Being Implemented? 
Results from an International Survey

Miguel Araújo-Martins 

c    Pedro Pimentel-Nunes 

a–c    Diogo Libânio 

a, b    

Marta Borges-Canha 

c    Mário Dinis-Ribeiro 

a, b    
a

 Department of Gastroenterology, Portuguese Oncology Institute of Porto, Porto, Portugal; b Center for Research in 
Health Technologies and Information Systems (CINTESIS), Faculty of Medicine, University of Porto, Porto, Portugal; 
c

 Department of Surgery and Physiology, Faculty of Medicine, University of Porto, Porto, Portugal

Received: March 28, 2019
Accepted after revision: May 11, 2019
Published online: September 6, 2019

Pedro Pimentel-Nunes
Department of Gastroenterology, Portuguese Oncology Institute of Porto
Rua Dr. Bernardino de Almeida
PT–4200-072 Porto (Portugal)
E-Mail pedronunesml @ gmail.com

© 2019 Sociedade Portuguesa de Gastrenterologia
Published by S. Karger AG, Basel

E-Mail karger@karger.com
www.karger.com/pjg

DOI: 10.1159/000501404

Keywords
Endoscopic submucosal dissection · Survey · 
Gastrointestinal superficial lesions

Abstract
Background and Study Aim: Superficial gastrointestinal (GI) 
neoplasms can be treated with endoscopic mucosal resec-
tion (EMR) and/or endoscopic submucosal dissection (ESD). 
These techniques are widely used in Eastern countries; how-
ever, its use in the West is limited. The aim of this study was 
to evaluate the current implementation of ESD in Western 
countries. Methods: Western endoscopists (n = 279) who 
published papers related to EMR/ESD between 2005 and 
2017 were asked to complete an online survey from Decem-
ber 2017 to February 2018. Results: A total of 58 endosco-
pists (21%) completed the survey. Thirty performed ESD in 
the esophagus (52%), 45 in the stomach (78%), 36 in the co-
lorectum (62%), and 6 in the duodenum (10%). The median 
total number of lesions ever treated per endoscopist was 
190, with a median number per endoscopist in 2016 of 41 (7 
[IQR 1–21], 6 [IQR 4–16], and 28 [5–63] in the esophagus, in 
the stomach, and in the colon and rectum, respectively). En 
bloc resection rates were 97% in the esophagus, 95% in the 
stomach, and 84% in the colorectum. Complete resection 

(R0) was achieved in 88, 91, and 81%, respectively. Curative 
rates were 69, 70, and 67%, respectively. Major complica-
tions (perforation or delayed bleeding) occurred more often 
in colorectal ESD (12 vs. 6% in the esophagus and 7% in the 
stomach). In the upper GI tract, the majority of resected le-
sions were intramucosal adenocarcinoma (59% in the esoph-
agus; 47% in the stomach), while in the colorectum the ma-
jority were adenomas (59%). Conclusion: ESD seems to be 
performed by a large number of centers and endoscopists. 
Our results suggest that ESD is being successfully imple-
mented in Western countries, achieving a good rate of effi-
cacy and safety according to European guidelines.

© 2019 Sociedade Portuguesa de Gastrenterologia 
Published by S. Karger AG, Basel
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Resumo
Introdução e objetivos: As lesões superficiais gastrointes-
tinais  podem ser tratadas por musectomia (EMR) e/ou dis-
seção endoscópica da submucosa (ESD). Estas técnicas 
são usadas frequentemente nos países asiáticos, mas a 
experiência é mais limitada nos países ocidentais. O obje-
tivo deste estudo foi avaliar a implementação atual da 
ESD nos países ocidentais. Métodos: Gastroenterologis-
tas ocidentais (n = 279) com artigos publicados entre 2005 
e 2017 relacionados com EMR/ESD foram solicitados a 
preencher um questionário online, no período de Dezem-
bro 2017 até Fevereiro 2018. Resultados: Um total de 58 
gastroenterologistas (21%) completou o inquérito. Trinta 
realizaram ESD esofágica (52%); 45 gástrica (78%); 36 co-
loretal (62%); e 6 duodenal (10%). A mediana do número 
total de lesões ressecadas por endoscopista foi 190, sen-
do que, em 2016, a mediana de lesões tratadas por cada 
gastroenterologista foi 41 (7 [IQR 1–21] no esófago, 6 [IQR 
4–16] no estômago e 28 [5–63] no cólon e reto). A taxa de 
ressecção em bloco foi de 97% nas lesões esofágicas; 95% 
nas lesões gástricas e 84% nas lesões coloretais, com uma 
proporção de casos R0 de 88, 91 e 81%, respetivamente. 
A taxa de casos curados foi de 69, 70 e 67%, respetiva-
mente. A taxa de complicações graves (perfuração e he-
morragia tardia) foi maior na ESD coloretal (12% dos casos 
vs. 6% no esófago e 7% no estômago). A maioria das 
lesões esofagogástricas eram adenocarcinomas intramu-
cosos (59% no esófago; 47% no estômago), enquanto as 
lesões coloretais eram maioritariamente adenomas (59%). 
Conclusões: Este estudo mostra uma disseminação da 
ESD na europa por um maior número de centros e gas-
trenterologistas. Os nossos resultados sugerem uma uti-
lização e eficácia global de acordo com as recomendações 
europeias. © 2019 Sociedade Portuguesa de Gastrenterologia  

Publicado por S. Karger AG, Basel

Introduction

Superficial gastrointestinal (GI) neoplastic lesions 
with minimal risk of lymph node metastasis can be treat-
ed with minimally invasive endoscopic procedures, 
namely with endoscopic mucosal resection (EMR) and 
endoscopic submucosal dissection (ESD) [1].

EMR was first described in Japan in the early 1990s, and 
it is suitable for treating a majority of superficial esopha-
geal and colorectal lesions [1]. Still, if lesions are larger 
than 15–20 mm or non-lifting, it is generally not possible 
to remove them en bloc, possibly leading to high local re-
currence rates [2]. ESD was developed years later to pro-

vide en bloc R0 resections regardless of the size of tumor 
and a more precise histopathological assessment, even 
though it is considered technically more difficult to per-
form and associated with a higher complication rate [2–4]. 

Although ESD is widely used in Eastern countries, its 
use in the West is limited, and in some cases, treatment 
still requires surgery even for initial stages [5]. Nonethe-
less, since it is proven that this resection technique is 
equally effective and potentially safer than surgery in the 
treatment of early GI cancers, ESD is progressively gain-
ing more attention by Western endoscopists [5–9].

Our previous study in 2010, focusing on how ESD was 
being established in Europe for treating gastric lesions, 
suggested that this technique was performed at few cen-
ters, with most endoscopists performing a low number of 
procedures [10]. It also suggested that many patients 
could be endoscopically treated with comparable en bloc 
and R0 resection rates to the Eastern ones at the expense 
of slightly higher number of adverse events [10].

A growing number of Western series have been published 
since then and they seem to report similar results compared 
to the Eastern ones, apart from colorectal ESD [5]. 

The aim of this study was to evaluate the current im-
plementation of ESD in Western countries, 8 years after 
our previous study.

Methods and Participants

Study Design and Selection of Participants
A MedLine search (through PubMed) was performed to iden-

tify published articles related to ESD using the following query: 
“endoscopic mucosal resection” (Title) OR “EMR” (Title) OR “en-
doscopic submucosal dissection” (Title) OR “ESD” (Title) AND 
(“2005/01/01” [PDAT]: “2017/07/03” [PDAT]). 

The authors of the 2,943 retrieved articles were identified. After 
excluding Eastern authors, 279 papers were selected and the cor-
responding author was contacted by E-Mail and asked to answer a 
survey built using Google’s Form (platform by Google USA). In 
case of non-response, 2 additional invitations were sent in a 
3-month period. Participants were asked to fill it as close as pos-
sible to their own clinical/their department’s practice. All respons-
es were anonymous. 

The answers of 58 western endoscopists whose research, pub-
lished between 2005 and 2017, was related to EMR or submucosal 
dissection were selected to this cross-sectional study (Fig. 1). 

Survey Characterization
The survey (Appendix 1) was designed to evaluate the use of 

ESD technique in 3 different main GI sectors (esophagus, stomach, 
colon, and rectum) and included 5 main groups of questions: 

(a) General data – assessed whether participants were perform-
ing ESD or not and, if yes, how many cases were they treating with 
this technique (ever and in the last year, 2016)
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(b) Pre-procedure – assessed whether participants were doing 
radiological or endosonographic evaluation before endoscopic re-
section and, if yes, what type of examinations did they perform

(c) Procedure – assessed how did the participants characterize 
the lesions resected (in terms of localization, size, Paris classifica-
tion [11], histological grade) and how did they perform the ESD 
technique (instruments, dissection techniques, types of submuco-
sal injection solutions, and strategies for prevention of post-ESD 
bleeding used)

(d) Post-procedure – assessed whether participants were doing 
a second-look endoscopy after performing ESD, how did they 
manage their patients after ESD (acid suppression strategy and 
oral feeding protocol) and how their outcomes were, regarding en 
bloc resection and completeness of resection

(e) Follow-up – assessed local and metachronous recurrence 
rates, the proportion of surgeries due to ESD complications/non-
curative disease and the follow-up protocol after endoscopic resec-
tion.

It also included 1 question to assess whether participants were 
performing ESD in the duodenum or not. However, we did not 
extend the survey as in other GI sectors since ESD is not recom-
mended in duodenum by European guidelines [5].

En bloc resection; R0, R1, and Rx resection; frank and micro 
perforation, major acute (during the procedure) and delayed 
bleeding; and local and metachronous recurrence were defined ac-
cording to European Guidelines [5].

Statistical Analysis
Data were exported from Google’s Form and prepared for sta-

tistical analysis. Given the number of answers and the characteris-
tics of the survey, statistical analysis was descriptive. We decided 
to summarize our variables using absolute and relative frequen-
cies, weighted means or medians. 

We used SPSS software version 23 (SPSS Inc., Chicago, IL, 
USA) to descriptively summarize our data. 

Results

Description of the Participants and Procedures
Of the 279 contacted physicians, 58 completed the sur-

vey (21%) and only their responses were included in this 
study. 

While 64% of the endoscopists’ answers reflected their 
own experience, 36% reproduced their department’s day-
to-day practice. Table 1 summarizes the main results con-
cerning participants, resected lesions, outcomes, compli-
cations, and follow-up. Figure 2 shows the nationality of 
the physicians who answered the online survey.

Of the 58 participants, 50 (86%) reported that they per-
formed ESD at least in 1 GI location. Thirty endoscopists 
performed ESD in the esophagus (52%), 45 in the stom-
ach (78%), 36 in the colon and rectum (62%). Only 6 par-
ticipants performed ESD in the duodenum (10%). 

The median number of lesions ever resected by each 
endoscopist was 25 in the esophagus (IQR 2–71), 25 in 
the stomach (IQR 11–52), and 140 in the colon and rec-
tum (IQR 12–217). Figure 3 shows the median number of 
ESD procedures per country, in 2016, in each of the GI 
analyzed segments.

Description of the Resected Lesions and Outcomes
Esophagus
The median minimum diameter of the resected tu-

mors was 12 mm (IQR 10–17.5) and the median maxi-
mum was 70 mm (IQR 40–100). 

Concerning the histological analysis of the esophageal 
resected lesions, 58% were classified as Barrett’s esopha-
gus-associated lesions and 42% as squamous cell lesions. 

In both types of esophageal carcinomas – Barrett’s 
esophagus-associated adenocarcinoma (AC) and squa-
mous cell cancer – the majority of the lesions were classi-
fied as intramucosal carcinomas (53 and 65%, respective-
ly), followed by intra-epithelial neoplasias (3 and 2% were 
classified as low-grade dysplasia, respectively; 22 and 17% 
were classified as high-grade dysplasia, respectively). 

Altogether, 69% of the lesions treated with ESD tech-
nique were approached as curative cases, with 12% of pa-
tients being submitted to additional treatment (surgery, 
chemotherapy, and/or radiotherapy) after ESD.

Stomach
The median minimum and maximum diameter of re-

sected lesions was 10 mm (IQR 10–15) and 60 mm (IQR 
41.25–80), respectively.

At post-resection histology, lesions were more fre-
quently classified as intramucosal ACs (47%), followed by 

Articles identified through PubMed
searching (n = 2,943)

Selected articles written by
Western authors (n = 467)

Rejected articles for being written
by Eastern authors (n = 2,476)

Emails of the corresponding authors
after duplicates removed (n = 279)

Authors who completed the survey
(n = 58)

Fig. 1. Fluxogram describing the study design and selection of par-
ticipants.
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intraepithelial neoplasias (26% high-grade dysplasia and 
10% low-grade dysplasia). 

The resection was considered curative in 70% of the le-
sions. However, in 24% of the cases, patients were submit-
ted to surgery despite ESD due to non-curative resection.

Colon and Rectum
In this GI domain, lesions measured between 15 mm 

(IQR 10–20) and 70 mm (IQR 6–270).
In the colon and rectum, intraepithelial neoplasias 

were more common than intramucosal ACs (59 vs. 25%, 
respectively). Low-grade dysplasia was found in 25% of 
the cases, while 34% presented with high-grade dysplasia.

ESD technique managed to be curative in 67% of the 
lesions. In 11% of the cases, patients were submitted to 
surgery due to non-curative resection.

Description of ESD Technique
Table 2 summarizes the main results concerning ESD 

technique.
Saline with methylene blue was the preferred submu-

cosal injection in every location. Dual knife was the most 
used knife in incision and in circumferential/ mucosal 
dissection (> 34%) in every location, followed by Flush 
and Hybrid-knife. 

After gastric ESD, the most used acid suppression 
strategy was PPI perfusion during 48 h, switched to oral 
intake during 2–8 weeks (53%). In the absence of compli-

cations, oral feeding started more frequently 1 day after 
ESD, in every location (58% in esophageal ESD; 66% in 
stomach ESD; 60% in colorectal ESD). In colon and rec-
tum, the majority of the physicians did not prescribe an-
tibiotics (71%).

Discussion

To our knowledge this is the first study evaluating ESD 
implementation in other GI sectors aside from the stom-
ach, in the West. This study suggests that not only the 
total number of physicians who perform ESD is increas-
ing in Western countries, but also that Western endosco-
pists are achieving similar results to those in the East, both 
in terms of efficacy and safety in the treatment of early GI 
neoplastic lesions. 

This study has some limitations. On the one hand, our 
study is based only on reports of endoscopists who write 
and publish papers. These physicians are more motivated 
and may have better results. Additionally, since a part of 
all ESDs (performed by physicians who were not contact-
ed) were not included, a selection bias might be present. 
On the other hand, we cannot exclude the possibility of 
having Eastern endoscopists working in the Western 
countries. Furthermore, since each endoscopist declares 
his own/his departments’ outcomes and we also do not 
know how many centers/endoscopists have their per-

Fig. 2. Nationality of the endoscopists who replied to the online survey. Number of responses per country.
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Table 1. Description of participants, resected lesions, outcomes, complications, and follow-up

Esophagus Stomach Colon and 
rectum

Experience reported, n (%)
Their own 51 (19) 78 (29) 62 (23)
Unit experience 52 (11) 76 (16) 62 (13)

Number of cases treated by ESD in 2016, median (IQR)
Per endoscopist 7 (1–21) 6 (4–16) 28 (5–63)
Per center 10 (5–50) 19 (8–39) 37 (14–70)

Number of cases ever treated by ESD (IQR)
Per endoscopist 25 (2–71) 25 (11–52) 140 (12–217)
Per center 34 (15–300) 98 (38–190) 170 (40–340)

Cases scheduled for ESD in which ESD was performed, % 92 90 82
Location, %

Cardia – 13 –
Fundus – 4 –
Gastric body – 29 –
Incisura – 19 –
Antrum – 35 –
Rectum – – 44
Sigmoid/descending colon – – 21
Transverse colon – – 11
Ascending colon – – 25

Cases >20 mm, % 71 65 92
Paris classification, %

I 16 19 24
II 82 75 65
III 0 4 4
Scar (local recurrence) 1 2 7

Histological diagnosis, %
LGIN/HGIN 36 59

AC 25
SCC 19

Intramucosal carcinoma 47 25
AC 53
SCC 65

Submucosal invasion 17 16
AC 22
SCC 16

Short-term outcomes, %
En bloc resection 97 95 84
R0 resection 88 91 81
R1 resection 9 5 10
Rx resection 3 4 9
Curative cases 69 70 67

Complications, %
Frank perforation 1.7 1.2 4.3
Micro perforation 1.5 0.8 2.3
Major acute bleeding during procedure 0.5 0.5 1.8
Delayed bleeding 2.8 4.6 5.2
Submitted to surgery due to ESD complications 0.5 0.3 1.7

Follow-up, %
Local recurrence 2.4 1.6 2.4
Metachronous recurrence 11.3 8.4 10.2

ESD, endoscopic submucosal dissection; LGIN, low grade intraepithelial neoplasia; HGIN, high grade 
intraepithelial neoplasia; AC, adenocarcinoma; SCC, squamous cell cancer.
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Fig. 3. Median number of 
ESD procedures per coun-
try, in 2016, in each of the 
GI analyzed segments (I – 
esophagus; II – stomach;  
III – colon and rectum). 
Number of ESD procedures 
per country, in 2016.



How Is ESD for GI Lesions Being 
Implemented?

7GE Port J Gastroenterol 2020;27:1–17
DOI: 10.1159/000501404

Table 2. Description of ESD technique

Esophagus Stomach Colon and 
rectum

Performed exams before ESD, n (%)
None 28 (8) 57 (25) 77 (27)
CT scan 10 (3) 5 (2) 9 (3)
EUS 28 (8) 16 (7) 9 (3)
Both 35 (10) 23 (10) 6 (2)

Preferred ESD technique, n (%)
Total circumference before submucosal dissection 21 (6) 48 (21) 11 (4)
Partial circumference before submucosal dissection 41 (12) 48 (21) 77 (27)
Submucosal tunneling 28 (8) 2 (1) 6 (2)
Other 10 (3) 2 (1) 6 (2)

Mostly used knife, n (%)
Needle knife

INC 0 (0) 11 (5) 11 (4)
CD/MD 0 (0) 0 (0) 3 (1)

Flex knife
INC 0 (0) 0 (0) 0 (0)
CD/MD 0 (0) 0 (0) 0 (0)

Hook knife
INC 4 (1) 5 (2) 6 (2)
CD/MD 3 (1) 5 (2) 6 (2)

Flush knife
INC 26 (7) 23 (10) 20 (7)
CD/MD 28 (8) 18 (8) 23 (8)

Hybrid knife
INC 11 (3) 18 (8) 14 (5)
CD/MD 10 (3) 18 (8) 17 (6)

Dual knife
INC 52 (14) 36 (16) 46 (16)
CD/MD 41 (12) 34 (15) 37 (13)

IT knife
INC 0 (0) 0 (0) 0 (0)
CD/MD 3 (1) 7 (3) 6 (2)

IT 2 knife
INC 0 (0) 5 (2) 0 (0)
CD/MD 0 (0) 16 (7) 0 (0)

Other
INC 7 (2) 2 (1) 3 (1)
CD/MD 14 (4) 2 (1) 9 (3)

Routinely used strategies to prevent post-ESD hemorrhage, n (%)
Coagulation of visible vessels with ESD-knife 33 (14) 33 (24) 29 (15)
Coagulation of visible vessels with hemostatic forceps 54 (23) 53 (38) 52 (27)
Clipping of visible vessels 14 (6) 13 (9) 17 (9)
Other 0 (0) 1 (1) 2 (1)

Second-look endoscopies, n (%) 10 (3) 14 (6) 14 (5)
Performed exams in cases of curative criteria, n (%)

None 47 (18) 57 (32) 68 (27)
Chest CT 18 (7) 7 (4) 5 (2)
Abdominal CT 13 (5) 20 (11) 18 (7)
Pelvic CT 3 (1) 5 (3) 5 (2)
PET scan 5 (2) 2 (1) 0 (0)
Endoscopic ultrasound 13 (5) 9 (5) 5 (2)

ESD, endoscopic submucosal dissection; INC, incision; CD/MD, circumferential dissection/mucosal 
dissection.
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formed cases indexed in databases, this study possibly 
leads to a reporting bias. Moreover, the response rate is 
low – approximately, only 1 in 5 of the recipient endos-
copists completed the survey. All of these limitations can 
overestimate the true efficacy and safety of ESD technique 
in the West. Nevertheless, all of them are inherent to the 
study design and our participation rate is even higher 
than most survey studies. 

In our previous European survey performed in 2010, 
30% of the endoscopists reported that they performed gas-
tric ESD. In 2018, considering European participants only, 
93% reported that they performed ESD in the stomach 
[10]. Table 3 compares the main results of both studies.

Some particularities should be mentioned about this 
study. First, this new survey was designed to evaluate the 
implementation of ESD technique not only in the stom-
ach, but also in others GI sectors, namely the esophagus 
and the colon and rectum. Second, it includes more West-
ern countries apart from European ones, which enables a 
more global and complete perspective of the ESD’s dis-
semination. Third, we obtained a higher response rate in 
this study, which increased from 12% (in the previous 
one) to 21% (22%, considering European participants 
only). Although it is still a low percentage, as mentioned 
before, it was higher than expected. This increase may be 
partially explained by the current importance of this 
theme around Western endoscopy community.

In the esophagus, approximately 60% of the lesions 
were classified as Barrett’s esophagus-associated lesions 
and 40% as squamous cell lesions, which is consistent 
with the higher incidence of Barrett’s esophagus in West-

ern countries [12]. Since our esophageal ESD outcomes 
include 2 types of esophageal superficial lesions, we could 
not compare them to the majority of recent studies, which 
focus only on Barrett’s esophagus-associated neoplasias 
or only on squamous cell lesions. Nonetheless, consider-
ing European guidelines, our results suggest that esopha-
geal ESD is being safely performed with good resection 
rates [5]. However, given the high number of esophageal 
ESDs, ESD is probably being performed for some Barrett´s 
lesions that could be treated by EMR. As a matter of fact, 
a recent European randomized controlled trial, consis-
tent with 2015 European guidelines, suggests that ESD 
does not seem to have any clinical advantage, compared 
to EMR, for excision of the majority of visible early Bar-
rett’s esophagus lesions [5, 13]. 

In the stomach, our results suggest that ESD is being 
safely performed with good resection rates too. These re-
sults are better than our previous results (Table 3) and are 
consistent with a systematic review with meta-analysis 
published in 2016 related to gastric ESD [14]. Interest-
ingly, gastric ESD only managed to be curative in 70% of 
the lesions, which is lower than what was reported by the 
meta-analysis mentioned above (86% with a 95% CI 83–
89%) [14]. Probably, since en-bloc and R0 rates are simi-
lar to western series, this means that Western endosco-
pists are resecting some advanced gastric lesions already 
with a high risk of deep submucosal invasion, and prob-
ably patient selection could be improved [15, 16].

In colon and rectum, although ESD is performed by a 
lower percentage of endoscopists compared to the stom-
ach, the median number of cases treated by this technique 
is higher. In fact, in absolute terms, colorectal ESD is as-
sociated with the highest volume of cases per endosco-
pist/per center. This may be explained by the fact that the 
incidence of colorectal cancer is the highest of all GI neo-
plasms [12] and that the classic indication of early gastric 
lesions in the East are not frequently observed in most 
Western countries.

In this study, colorectal ESD had the lowest resection 
rate and the highest adverse event rate of the 3 GI sectors. 
Contrary to the stomach, where outcomes were similar to 
recent data, in the colon and rectum, outcomes were con-
sistently lower. Only R0 resection rate was comparable to 
a recent meta-analysis published in 2016 [17]. Moreover, 
contrary to the upper GI, intraepithelial neoplasias (dys-
plasia) were more common than carcinomas (approxi-
mately 60% non-invasive/benign neoplasias versus 40% 
invasive/malign neoplasias). This point is very important 
to discuss as colorectal ESD is being performed more of-
ten than necessary.

Table 3. Comparison between our previous 2010 European survey 
and our current one, considering European participants only [10]

2010 
[10]

2018

Response, % 12 22
Endoscopists who performed gastric ESD, % 30 93
Median number of cases treated by ESD per endoscopist

Ever 11 20
During the year prior to start of the survey 4 6

Outcomes, %
En bloc 78 94
R0 77 89
Major complications 13 3

Major complications were perforation or bleeding requiring transfusion 
or modification of endoscopic procedure.

ESD, endoscopic submucosal dissection.
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Actually, colorectal ESD is controversial. Part of the 
scientific community advocates that ESD should be the 
standard number-one option to treat all large colorectal 
lesions, since it is associated with superior en bloc and R0 
resection rates and lower recurrence rates, compared to 
EMR [18–24]. On the contrary, some argue that it is not 
cost-effective to treat all these lesions with ESD, as it is 
more time-consuming, has a higher adverse event rate, is 
technically more difficult and, more importantly, the ma-
jority of the lesions can be effectively and more safely re-
moved by EMR [25–28]. Until the present moment, there 
are no randomized controlled trials comparing ESD with 
EMR. Therefore, considering that these techniques are 
currently used for different indications, a comparison be-
tween them, based on retrospective studies, is a difficult 
task due to selection bias [29].

Regarding safety profile, the general outcome im-
provement is consistent with a national survey conducted 
in France, during 2017. This study showed that there has 
been an improvement over time of en bloc resection rate, 
which has increased from 77.1 to 91.7% (p < 0.001), and 
a decrease over time in complication rate, which went 
from 29.2 to 14.1% (p < 0.001), since the implementation 
of ESD technique in the country [30]. Delayed bleeding 
remains one of the main complications of ESD. Prophy-
lactic coagulation of visible vessels and use of an acid sup-
pression strategy (proton pump inhibitors primarily) are 
important to reduce the risk of delayed bleeding [31, 32]. 
Nonetheless, even with these strategies, evidence suggests 
that there is still approximately 5% delayed bleeding rate 

associated with gastric ESD, for example, consistent with 
our rates [31–33]. Physicians are opting now to perform 
second look endoscopies, which is also consistent with 
current evidence that suggests that the majority of the pa-
tients submitted to ESD might not benefit from second 
look endoscopy [31–33].

In conclusion, ESD seems to be performed in a safe 
and effective way by a large number of centers and endos-
copists in the Western world. Our results suggest wide-
spread ESD implementation in Western countries, with 
good rates of efficacy and safety according to European 
guidelines, with the exception of colorectal ESD that 
could be used more often than necessary. It is necessary 
to establish adequate training programs for Western 
trainees, since a traditional Eastern stepwise mentor/ap-
prentice approach may not always be suitable [5]. In ad-
dition, standardization of the ESD technique and estab-
lishment of criteria for its use are essential, to accomplish 
similar results to Eastern series.
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Appendix

Final survey
0.1 E-Mail
0.2 Does your answer reflect your own practice or your department’s?

Stomach
Stomach ESD: general data
1. Do you perform ESD in the stomach?

1.1. Which year was gastric ESD introduced in your practice/department?
1.2. How many cases of superficial gastric lesions were treated by ESD last year (2016)?
1.3. How many cases of superficial gastric lesions were treated by ESD ever?

Stomach ESD: pre-procedure
1.4. Which exams do you perform before ESD?

(a) I don’t perform either radiologic or endosonographic exams before ESD
(b) CT scan
(c) EUS
(d) Both
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Stomach ESD: procedure
1.5. What was the proportion of cases (%) scheduled for ESD in which ESD was performed (feasibility)?

1.6. Which of the following techniques is currently your preferred, for gastric ESD?
(a) Total circumferential before submucosal dissection
(b) Partial circumferential before submucosal dissection
(c) Submucosal tunneling
(d) Other

1.7. As far as INCISION is concerned, which kind of knife is mostly used?
(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other

1.8. As far as CIRCUMFERENTIAL DISSECTION/ MUCOSAL DISSECTION is concerned, which kind of knife is mostly 
used?

(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other

1.9. Which submucosal injection solution do you usually use (e.g., saline with methylene blue)?

1.10.
1.10.1. What was the proportion of cases (%) resected in CARDIA?
1.10.2. What was the proportion of cases (%) resected in the FUNDUS?
1.10.3. What was the proportion of cases (%) resected in GASTRIC BODY?
1.10.4. What was the proportion of cases (%) resected in INCISURA?
1.10.5. What was the proportion of cases (%) resected in ANTRUM?

1.11.
1.11.1. Please estimate the percentage (%) of lesion classified as I:
1.11.2. Please estimate the percentage (%) of lesion classified as II (accept IIc + IIa; etc.):
1.11.3. Please estimate the percentage (%) of lesion classified as III:
1.11.4. Please estimate the percentage (%) of lesion classified as a scar:

1.12. 
1.12.1. What was the MINIMUM diameter of lesions resected?
1.12.2. What was the MAXIMUM diameter of lesions resected?
1.12.3. What was the proportion of cases >20 mm (%)?
1.13.1. What was the proportion of cases (%) with EN BLOC RESECTION (tumor was resected in one piece)?

1.14. What strategies do you routinely use for prevention of post-ESD hemorrhage? (possible to select >1)
(a) Coagulation of visible vessels with ESD-knife
(b) Coagulation of visible vessels with hemostatic forceps
(c) Clipping of visible vessels 
(d) Other
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Stomach ESD: post-procedure
1.15. Do you routinely perform second-look endoscopy?

1.15.1. If yes, how many hours after ESD?

1.16.
1.16.1 What is the acid suppression strategy after ESD? (free text)
1.16.2. In the absence of complications, how many days after ESD does oral feeding start?
1.16.3. What is the routine period of inpatient surveillance after ESD (in days)?
1.16.4. What was the proportion of cases (%) with frank perforation (visible perforation during procedure)?
1.16.5. What was the proportion of cases (%) with micro perforation (free air on X-ray/CT without visible perforation 

during procedure)?
1.16.6. What was the proportion of cases (%) with major acute bleeding during procedure (massive bleeding requiring 

transfusing or modification of endoscopic procedure)? 
1.16.7. What was the proportion of cases (%) with delayed bleeding (decrease of Hb 2 g/dL, transfusion or endoscopic/ 

surgical procedure because hematemesis or melena in the postoperative period)?
1.16.8. What was the proportion of cases (%) that were submitted to surgery because of complications?
1.16.9. If others, please specify (description and number):

1.17.
1.17.1. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with low grade 

intraepithelial neoplasia?
1.17.2. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with high grade 

intraepithelial neoplasia?
1.17.3. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with intramucosal 

adenocarcinoma?
1.17.4. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 

with superficial submucosal invasion (pT1b sm1)?
1.17.5. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 

with deep submucosal invasion (pT1b > sm1)?

1.18.
1.18.1. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R0 

(lateral and vertical margins were free of tumor)?
1.18.2. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R1 

(tumor extends into margins)?
1.18.3. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with Rx 

(not possible to define – coagulation effects/piecemeal resection)?
1.18.4. According to ESGE Endoscopic Submucosal Dissection guidelines, what is the proportion (%) of non-curative 

cases?

Stomach ESD: follow-up
1.19.

1.19.1. Which exams do you perform in cases of curative criteria? (select more than one if applicable)
(a) I don’t perform radiological exams
(b) Chest CT
(c) Abdominal CT
(d) Pelvic CT
(e) PET scan
(f) Endoscopic ultrasound

1.19.2. What is the follow-up interval between radiological exams (in years)?

1.20.
1.20.1. At follow-up, what is the proportion of cases (%) with local recurrence (neoplastic lesion at the same site after 

procedure)?
1.20.2. At follow-up, what is the proportion of cases (%) with metachronous recurrence (neoplastic lesion at a different 

site)?

Stomach ESD: complications
1.21.

1.21.1. How many patients were submitted to surgery despite ESD, for complications?
1.12.2. How many patients were submitted to surgery despite ESD due to non-curative resection?
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Duodenum
Duodenum ESD: general data
2. Do you perform ESD in duodenum?

Esophagus
Esophagus ESD: general data
3. Do you perform ESD in esophagus?

3.1. Which year was esophageal ESD introduced in your practice/department?
3.2. How many cases of superficial esophageal lesions were treated by ESD last year (2016)?
3.3. How many cases of superficial esophageal lesions were treated by ESD ever?

Esophagusm ESD: pre-procedure
3.4. Which exams do you perform before ESD?

(a) I don’t perform either radiologic or endosonographic exams before ESD
(b) CT scan
(c) EUS
(d) Both

Esophagus: procedure
3.5. What was the proportion of cases (%) scheduled for ESD in which ESD was performed (feasibility)?

3.6. Which of the following techniques is currently your preferred, for esophageal ESD?
(a) Total circumferential before submucosal dissection
(b) Partial circumferential before submucosal dissection
(c) Submucosal tunneling
(d) Other

3.7. As far as INCISION is concerned, which kind of knife is mostly used?
(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other

3.8. As far as CIRCUMFERENTIAL DISSECTION/ SUBMUCOSAL DISSECTION is concerned, which kind of knife is mostly 
used?

(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other

3.9. Which submucosal injection solution do you usually use (e.g., saline with methylene blue)?

3.10.
3.10.1. What was the proportion of cases (%) resected with squamous cell lesion?
3.10.2. What was the proportion of cases (%) resected with Barrett lesion?

3.11.
3.11.1. Please estimate the percentage (%) of lesion classified as I:
3.11.2. Please estimate the percentage (%) of lesion classified as II (accept IIc + IIa; etc.):
3.11.3. Please estimate the percentage (%) of lesion classified as III:
3.11.4. Please estimate the percentage (%) of lesion classified as a scar:
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3.12.
3.12.1. What was the MINIMUM diameter of lesions resected?
3.12.2. What was the MAXIMUM diameter of lesions resected?
3.12.3. What was the proportion of cases >20 mm (%)?

3.13.
3.13.1. What was the proportion of cases (%) with EN BLOC RESECTION (tumor was resected in one piece)?

3.14. What strategies do your routinely use for prevention of post-ESD hemorrhage? (possible to select more than one)
(a) Coagulation of visible vessels with ESD-knife
(b) Coagulation of visible vessels with hemostatic forceps
(c) Clipping of visible vessels 
(d) Other

Esophagus: post-procedure
3.15. Do you routinely perform second-look endoscopy?

3.15.1. If yes, how many hours after ESD?

3.16.
3.16.1. What is the acid suppression strategy after ESD? (free text)
3.16.2. In the absence of complications, how many days after ESD does oral feeding start?
3.16.3. What is the routine period of inpatient surveillance after ESD (in days)?

3.17.
3.17.1. What was the proportion of cases (%) with frank perforation (visible perforation during procedure)?
3.17.2. What was the proportion of cases (%) with micro perforation (free air on X-ray/CT without visible perforation 

during procedure)?
3.17.3. What was the proportion of cases (%) with major acute bleeding during procedure (massive bleeding requiring 

transfusing or modification of endoscopic procedure)?
3.17.4. What was the proportion of cases (%) with delayed bleeding (decrease of Hb 2 g/dL, transfusion or endoscopic/ 

surgical procedure because hematemesis or melena in the postoperative period)?
3.17.5. What was the proportion of cases (%) that were submitted to surgery because of complications?
3.17.6. If others, please specify (description and number):

3.18.
Barret lesion

3.18.1. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with low grade 
intraepithelial neoplasia?

3.18.2. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with high grade 
intraepithelial neoplasia?

3.18.3. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with intramucosal 
adenocarcinoma?

3.18.4. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 
with superficial submucosal invasion (pT1b sm1)?

3.18.5. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 
with deep submucosal invasion (pT1b > sm1)?

Squamous cell lesion
3.18.6. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with low grade 

squamous dysplasia?
3.18.7. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with high grade 

squamous dysplasia?
3.18.8. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with intramucosal 

squamous cell carcinoma?
3.18.9. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with submucosal 

squamous cell carcinoma?
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3.19.
3.19.1. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R0 

(lateral and vertical margins were free of tumor)?
3.19.2. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R1 

(tumor extends into margins)?
3.19.3. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with Rx 

(not possible to define – coagulation effects/piecemeal resection)?
3.19.4. According to ESGE Endoscopic Submucosal Dissection guidelines, what is the proportion (%) of non-curative 

cases?

Esophagus ESD: follow-up
3.20.

3.20.1. Which exams do you perform in cases of curative criteria? (select more than one if applicable)
(a) I don’t perform radiological exams
(b) Chest CT
(c) Abdominal CT
(d) Pelvic CT
(e) PET scan
(f) Endoscopic ultrasound

3.20.2. What is the follow-up interval between radiological exams (in years)?

3.21.
3.21.1. At follow-up, what is the proportion of cases (%) with local recurrence (neoplastic lesion at the same site after 

procedure)?
3.21.2. At follow-up, what is the proportion of cases (%) with metachronous recurrence (neoplastic lesion at a different 

site)?

3.22. How many patients were submitted to additional treatment (surgery, chemotherapy, radiotherapy) despite ESD?

Colon and rectum
Colon and rectum ESD: general data
4. Do you perform ESD in colon and rectum?

4.1. Which year was colon and rectum ESD introduced in your practice/department?
4.2. How many cases of superficial colon and rectum lesions were treated by ESD last year (2016)?
4.3. How many cases of superficial colon and rectum lesions were treated by ESD ever?

Colon and rectum ESD: pre-procedure
4.4. Which exams do you perform before ESD?

(a) I don’t perform either radiological or endosonographic exams before ESD
(b) CT scan
(c) EUS
(d) Both

Colon and rectum ESD: procedure
4.5. What was the proportion of cases (%) scheduled for ESD in which ESD was performed (feasibility)?

4.6. Which of the following techniques is currently preferred, for colon-rectum ESD?
(a) Total circumferential before submucosal dissection
(b) Partial circumferential before submucosal dissection
(c) Submucosal tunneling
(d) Other

4.7. As far as INCISION is concerned, which kind of knife is mostly used?
(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other
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4.8. As far as CIRCUMFERENTIAL DISSECTION/ SUBMUCOSAL DISSECTION is concerned, which kind of knife is mostly 
used?

(a) Needle knife
(b) Flex knife
(c) Hook knife
(d) Flush knife
(e) Hybrid knife
(f) Dual knife
(g) IT knife
(h) IT2 knife
(i) Other

4.9. Which submucosal injection solution do you usually use (e.g., saline with methylene blue)?

4.10.
4.10.1. What was the proportion of cases (%) resected in RECTUM?
4.10.2. What was the proportion of cases (%) resected in SIGMOID/ DESCENDING COLON?
4.10.3. What was the proportion of cases (%) resected in TRANSVERSE COLON?
4.10.4. What was the proportion of cases (%) resected in ASCENDING COLON?

4.11.
4.11.1. Please estimate the percentage (%) of lesion classified as I:
4.11.2. Please estimate the percentage (%) of lesion classified as II (accept IIc + IIa; etc.):
4.11.3. Please estimate the percentage (%) of lesion classified as III:
4.11.4. Please estimate the percentage (%) of lesion classified as a scar:

4.12.
4.12.1. What was the MINIMUM diameter of lesions resected? 
4.12.2. What was the MAXIMUM diameter of lesions resected?
4.12.3. What was the proportion of cases >20 mm (%)?

4.13.
4.13.1. What was the proportion of cases (%) with EN BLOC RESECTION (tumor was resected in one piece)?

4.14. What strategies do your routinely use for prevention of post-ESD hemorrhage? (possible to select >1)
(a) Coagulation of visible vessels with ESD-knife
(b) Coagulation of visible vessels with hemostatic forceps
(c) Clipping of visible vessels 
(d) Other

Colon and rectum: post-procedure
4.15. Do you routinely perform second-look endoscopy?

4.15.1. If yes, how many hours after ESD?

4.16.
4.16.1. Do you prescribe antibiotics after ESD?
4.16.2. In the absence of complications, how many days after ESD does oral feeding start?
4.16.3. What is the routine period of inpatient surveillance after ESD (in days)?

4.17.
4.17.1. What was the proportion of cases (%) with frank perforation (visible perforation during procedure)?
4.17.2. What was the proportion of cases (%) with micro perforation (free air on X-ray/CT without visible perforation 

during procedure)?
4.17.3. What was the proportion of cases (%) with major acute bleeding during procedure (massive bleeding requiring 

transfusing or modification of endoscopic procedure)?
4.17.4. What was the proportion of cases (%) with delayed bleeding (decrease of Hb 2g/dL, transfusion or endoscopic/ 

surgical procedure because hematochezia in the postoperative period)?
4.17.5. What was the proportion of cases (%) that were submitted to surgery because of complications?
4.17.6. If others, please specify (description and number)
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4.18.
4.18.1. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with low grade 

intraepithelial neoplasia?
4.18.2. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with high grade 

intraepithelial neoplasia?
4.18.3. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with intramucosal 

adenocarcinoma?
4.18.4. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 

with superficial submucosal invasion (pT1b sm1)?
4.18.5. Regarding the post resection histology of the lesion, what was the proportion of cases (%) with adenocarcinoma 

with deep submucosal invasion (pT1b > sm1)?

4.19.
4.19.1. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R0 

(lateral and vertical margins were free of tumor)?
4.19.2. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with R1 

(tumor extend into margins)?
4.19.3. Regarding the completeness of resection/histological assessment, what was the proportion of cases (%) with Rx 

(not possible to define – coagulation effects/piecemeal resection)?
4.19.4. According to ESGE Endoscopic Submucosal Dissection guidelines, what is the proportion (%) of non curative 

cases?

Colon and rectum: follow-up
4.20.

4.20.1. Which exams do you perform in cases of curative criteria? (select more than one if applicable)
(a) I don’t perform radiological exams
(b) Chest CT
(c) Abdominal CT
(d) Pelvic CT
(e) PET scan
(f) Endoscopic ultrasound

4.20.2. What is the follow-up interval between radiological exams (in years)?

4.21.
4.21.1. At follow-up, what is the proportion of cases (%) with local recurrence (neoplastic lesion at the same site after 

procedure)?
4.21.2. At follow-up, what is the proportion of cases (%) with metachronous lesion?

4.22.
4.22.1. How many patients were submitted to surgery despite ESD, for complications?
4.22.2. How many patients were submitted to surgery despite ESD due to non-curative resection?
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