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We report a single-center exploratory program 
involving 25 cases of ESD for the treatment of EGICs, 
performed at “Paride Stefanini” Surgical Department, 
University of Rome “La Sapienza,” Rome, Italy.

Patients and Methods

Patients

Twenty-fi ve unselected consecutive patients (10 men 
and 15 women; mean age, 70 years; range, 47–88 years) 
with EGICs underwent ESD at our institution from 
April 2007 to September 2009. There were 3 esopha-
geal, 7 gastric, 1 duodenal, and 14 colonic lesions (Table 
1). The mean size of the lesions was 25 mm (range, 
10–50 mm). Inclusion criteria followed those of Oyama 
[9] for lesions of the esophagus; the extended Gotoda 
criteria for the stomach [10]; and laterally spreading 
tumors (LSTs) greater than 20 mm in diameter [11] or 
Paris 0-II type lesions for the colon.

Preoperative evaluation

Diagnostic endoscopy included contrast chromoscopy 
with 0.2% indigo carmine dye or 2.5% Lugol solutions, 
or narrow band imaging (NBI) inspection, together 
with magnifying endoscopy (110 to 150×; Olympus 
GIFQ160Z or CFQ160Z; Olympus, Tokyo, Japan). His-
tological assessment confi rmed the lesions as low-grade 
or high-grade noninvasive neoplasia (LGNIN or 
HGNIN).

All the patients were informed by oral and written 
explanation about the planned treatment. They were 
aware of the level of experience in ESD of the two 
operators (S.C. and P.T.). This study was conducted in 
accordance with the ethical principles of the Declaration 
of Helsinki and without any external fi nancial support.

Abstract
Endoscopic submucosal dissection (ESD) has gained world-
wide acceptance as a treatment for early gastrointestinal 
cancers (EGICs). However, the management of these tumors 
in the Western world is still mainly surgical. Our aim was to 
evaluate the safety and feasibility of ESD at a European 
center. Based on the knowledge transferred by one of the 
most experienced Japanese institutions, we conducted a pilot 
study on 25 consecutive patients with EGICs located in the 
esophagus (n = 3), stomach (n = 7), duodenum (n = 1), and 
colon (n = 14) at our tertiary center over a 2-year-period. The 
main outcome measurements were complete (R0) resection, 
as well as en-bloc resection and the management of complica-
tions. The R0 and en-bloc resection rates were 100% and 
84%, respectively. There were three cases of bleeding and fi ve 
cases of perforation. With a median follow up of 18 months, 
two recurrences were observed. We conclude that ESD for 
early esophageal and gastric cancers is feasible and effective, 
while colonic ESD requires more expertise.

Key words Gastrointestinal neoplasms · Endoscopic submu-
cosal dissection · Endoscopic gastrointestinal surgery

Introduction

In the era of minimally invasive therapy, endoscopic 
submucosal dissection (ESD) has gained wide accep-
tance in Asian countries for the treatment of early gas-
trointestinal cancers (EGICs) [1–3].

In the West, ESD is rarely reported [4–8], both 
because of the apparently lower incidence of EGICs 
and because of the much rarer usage of this 
technique.



S. Coda et al.: ESD know-how transfer from Japan 259

Ta
bl

e 
1.

 D
es

cr
ip

ti
on

 o
f 

ca
se

s

P
at

ie
nt

L
es

io
n

P
ro

ce
du

re
O

ut
co

m
e

C
as

e 
no

.
A

ge
 

(y
ea

rs
)

Se
x

Ty
pe

M
aj

or
 

di
am

et
er

 
(m

m
)

H
is

to
lo

gy
L

oc
at

io
n

T
im

e 
(m

in
)

R
es

ec
ti

on
C

om
pl

ic
at

io
ns

M
an

ag
em

en
t

H
is

to
pa

th
ol

og
ic

al
 

re
su

lt
Fo

llo
w

 u
p 

(m
on

th
s)

R
ec

ur
re

nc
e

 1
70

M
0-

II
b

20
H

G
N

IN
B

od
y

60
R

0 
E

n 
bl

oc
H

G
N

IN
33

 2
65

F
0-

II
b

20
H

G
N

IN
B

od
y

50
R

0 
E

n 
bl

oc
H

G
N

IN
33

 3
67

M
0-

II
a

25
H

G
N

IN
A

nt
ru

m
90

R
0 

E
n 

bl
oc

H
G

N
IN

33
 4

83
M

0-
II

a+
II

b
40

H
G

N
IN

A
nt

ru
m

36
0

R
0 

P
ie

ce
m

ea
l 

(s
na

re
)

P
er

fo
ra

ti
on

O
pe

n 
su

rg
er

y
pT

is
 G

1
†

 5
74

F
G

-L
ST

40
H

G
N

IN
L

ef
t 

co
lo

n
12

0
R

0 
P

ie
ce

m
ea

l 
(s

na
re

)
P

er
fo

ra
ti

on
, 

de
la

ye
d 

bl
ee

di
ng

C
lip

pi
ng

, 
co

ns
er

va
ti

ve
H

G
N

IN
27

Y
es

 6
70

F
G

-L
ST

40
H

G
N

IN
Si

gm
oi

d 
co

lo
n

18
0

R
0 

P
ie

ce
m

ea
l 

(s
na

re
)

H
G

N
IN

24

 7
64

F
0-

II
a

15
H

G
N

IN
C

ec
al

 
fu

nd
us

30
R

0 
E

n 
bl

oc
 +

 la
p.

 
ap

pe
nd

ec
to

m
y

P
er

fo
ra

ti
on

C
lip

pi
ng

, l
ap

. 
su

rg
er

y
H

G
N

IN
23

 8
63

M
0-

II
a+

sc
ar

10
H

G
N

IN
R

ec
tu

m
60

R
0 

E
n 

bl
oc

H
G

N
IN

21
 9

79
M

0-
II

a+
II

c
15

H
G

N
IN

F
un

du
s

90
R

0 
E

n 
bl

oc
Im

m
ed

ia
te

 
bl

ee
di

ng
It

-k
ni

fe
, 

C
oa

gr
as

pe
r

pT
1 

G
1

21

10
72

M
N

G
-L

ST
20

L
G

N
IN

Tr
an

sv
er

se
 

co
lo

n
50

R
0 

E
n 

bl
oc

L
G

N
IN

21

11
80

F
N

G
-L

ST
20

L
G

N
IN

C
ec

um
18

0
R

0 
pi

ec
em

ea
l 

(I
t-

kn
if

e)
L

G
N

IN
18

12
81

F
Ip

50
H

yp
er

pl
as

ia
A

nt
ru

m
15

0
R

0 
E

n 
bl

oc
Im

m
ed

ia
te

 
bl

ee
di

ng
It

-k
ni

fe
, 

C
oa

gr
as

pe
r

H
yp

er
pl

as
ia

18
Y

es

13
76

F
N

G
-L

ST
40

H
G

N
IN

Si
gm

oi
d 

co
lo

n
24

0
R

0 
E

n 
bl

oc
pT

is
 G

1
14

14
88

F
0-

I
20

H
G

N
IN

E
so

ph
ag

us
24

0
R

0 
E

n 
bl

oc
pT

1 
G

2
14

15
47

F
G

-L
ST

20
L

G
N

IN
R

ig
ht

 c
ol

on
18

0
R

0 
E

n 
bl

oc
P

er
fo

ra
ti

on
C

lip
pi

ng
, 

de
co

m
pr

es
si

ve
 

pu
nc

tu
re

L
G

N
IN

13

16
66

M
0-

II
c

20
H

G
N

IN
E

so
ph

ag
us

12
0

R
0 

E
n 

bl
oc

L
G

N
IN

12
17

61
F

0-
I

15
M

an
tl

e 
ce

ll 
ly

m
ph

om
a

A
nt

ru
m

60
R

0 
E

n 
bl

oc
M

an
tl

e 
ce

ll 
ly

m
ph

om
a

11

18
58

F
N

G
-L

ST
30

L
G

N
IN

Si
gm

oi
d 

co
lo

n
15

0
R

0 
E

n 
bl

oc
L

G
N

IN
9

19
69

M
G

-L
ST

40
L

G
N

IN
R

ec
tu

m
24

0
R

0 
E

n 
bl

oc
L

G
N

IN
8

20
64

F
0-

II
a

12
H

G
N

IN
E

so
ph

ag
us

90
R

0 
E

n 
bl

oc
Su

bs
te

no
si

s
B

al
lo

on
 d

ila
ti

on
H

G
N

IN
7

21
66

F
0-

II
a

12
L

G
N

IN
D

uo
de

nu
m

90
R

0 
E

n 
bl

oc
L

G
N

IN
6

22
81

F
G

-L
ST

30
L

G
N

IN
R

ig
ht

 c
ol

on
11

0
R

0 
E

n 
bl

oc
H

G
N

IN
4

23
57

M
G

-L
ST

25
L

G
N

IN
R

ig
ht

 c
ol

on
24

0
R

0 
E

n 
bl

oc
L

G
N

IN
3

24
62

M
G

-L
ST

25
L

G
N

IN
R

ig
ht

 c
ol

on
18

0
R

0 
E

n 
bl

oc
P

er
fo

ra
ti

on
C

lip
pi

ng
H

G
N

IN
3

25
74

M
G

-L
ST

20
L

G
N

IN
R

ec
tu

m
12

0
R

0 
E

n 
bl

oc
L

G
N

IN
3

H
G

N
IN

, h
ig

h-
gr

ad
e 

no
ni

nv
as

iv
e 

ne
op

la
si

a;
 L

G
N

IN
, l

ow
-g

ra
de

 n
on

in
va

si
ve

 n
eo

pl
as

ia
; G

-L
ST

, g
ra

nu
la

r-
ty

pe
 la

te
ra

lly
 s

pr
ea

di
ng

 t
um

or
; N

G
-L

ST
, n

on
gr

an
ul

ar
-t

yp
e 

la
te

ra
lly

 s
pr

ea
di

ng
 t

um
or

; l
ap

., 
la

pa
ro

sc
op

ic
†,

 d
ec

ea
se

d



260 S. Coda et al.: ESD know-how transfer from Japan

ESD technique

An It-knife, Hook-knife, or Dual-knife (Olympus Medical 
Systems, Tokyo, Japan) was used for dissection (Olympus 
PSD-60; Endocut mode, effect 3, 60- to 80-Watt cutting, 
20-Watt forced coagulation), after multiple injections of 
saline and epinephrine solution (1: 20 000), and staining 
with indigo-carmine, and further repeated injections of 
hyaluronic acid or 10% glycerol. An attachment cap was 
regularly used in order to facilitate the dissection.

In cases of failed en-bloc removal, fi nal excision was 
achieved using a polypectomy snare in a piecemeal fashion.

At the end, careful inspection of the ulcer site and 
coagulation of borders and visible vessels was routinely 
performed.

Outcomes and management

The main outcomes of the study were the feasibility 
of ESD, data on the percentages of en-bloc and com-
plete resections, and an indication of various possible 
complications.

Feasibility was indicated by the number of ESDs suc-
cessfully accomplished.

All the patients were operated on in the operating 
theater, under propofol sedation, with a surgical team 
available to treat possible complications not manage-
able endoscopically. The day after the ESD, patients 
had plain abdominal X-rays to rule out perforation, and 
in the absence of bleeding signs, they were allowed a 
liquid diet 24–48 h after the procedure. Proton pump 
inhibitors were routinely administered for 1 month in 
patients with gastric lesions only.

Follow-up

Follow up (FU) with biopsies included 1-, 3- and 
12-month examinations. Recurrence was defi ned as the 
presence of pathological tissue at the resection site.

Complications

Minor bleeding was immediately treated with repeated 
injections of saline solution or with Coagrasper forceps 
(Olympus Medical Systems).

Perforation was defi ned as the endoscopic intraop-
erative diagnosis of a hole in the viscus, or the presence 
of free air on plain X-ray the day after the procedure, 
with or without clinical signs. All identifi ed perforations 
were treated intraoperatively by the apposition of clips 
(Resolution Clip; Boston Scientifi c, Natick, MA, USA).

Histopathological assessment

Specimens were fi xed and orientated on a board. After 
fi xation, the samples were sectioned at 2-mm intervals 

parallel to the closest resection margin to assess both 
lateral and vertical margins. Multiple histological sec-
tions (at least 10) were obtained from each paraffi n 
block, stained with hematoxylin & eosin (Figs. 1 and 2).

Results

En-bloc resection was feasible in 3/3 esophageal, 6/7 
gastric, 1/1 duodenal, and 10/14 colonic cases (overall 
84%). Complete resection was achieved in all the 
en-bloc procedures. Median operating time was 120 min 
(range, 30–360 min). The median follow up was 18 
months (range, 3–33 months).

Compared to the preoperative diagnosis, histological 
examination of the whole sample resulted in six upstag-
ings and one downstaging.

Overall, bleeding occurred in 12% of the patients and 
perforation in 20%. Esophageal substenosis occurred 
in one patient. Disease recurrence was present in 2 
patients.

Discussion

Japanese experts recommend that surgeons perform 
ESD on gastric lesions fi rst, as they are technically 
easier to remove and exhibit a lower rate of complica-
tions compared to esophageal or colonic lesions [10, 
12–14].

Nevertheless, in the present study, it was decided to 
include all consecutive unselected cases referred to our 
Department. This was a research program aimed at 
assessing the feasibility of ESD as an alternative treat-
ment for EGICs at a University Hospital with an esti-
mated catchment area of about 1000000 inhabitants.

S.C. attended the National Cancer Center Hospital 
(NCCH) in Tokyo for 3 months, to gain practice before 
carrying out the fi rst autonomous procedure. For the 
fi rst month of his training, he observed at least three to 
fi ve complete procedures per day performed by T.G. 
and his team. He then started to practise on isolated pig 
stomachs, performing about three ESDs per week. In 
the third month, he performed, under the strict supervi-
sion of T.G., 3 ESDs in three patients with EGCs. 
Throughout this period, he followed the team in all 
their clinical duties, including the management of 
complications.

P.T. has 26 years of experience in therapeutic and 
emergency endoscopy. He observed at least 30 videos 
of ESDs performed by T.G. and his colleagues.

The fi rst 3 procedures in the present study were per-
formed by S.C. supervised by T.G. Then, S.C. performed 
14 procedures autonomously and assisted P.T. in per-
forming 2 procedures. The last 6 ESDs were performed 
by P.T. autonomously.
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Fig. 1. A Early gastric cancer (0-IIa + IIc 
type; 15 mm), of the fundus, along the 
lesser curvature just below the cardia, 
after staining with indigo-carmine. B 
Residual ulcer after endoscopic submuco-
sal dissection. C En-bloc excised lesion 
fi xed and orientated on a board for histo-
pathological assessment. D Well-differen-
tiated (G1) intramucosal adenocarcinoma 
of intestinal type, vertical margins free of 
tumor. H & E, ×20

Fig. 2. A Laterally spreading tumor (non-
granular type, 40 mm) of the sigmoid 
colon. B Dissection of the submucosal 
layer with an It-knife. C. En-bloc excised 
lesion fi xed and orientated on a board for 
histopathological assessment. D. Well-
differentiated (G1) adenocarcinoma. The 
lesion is largely intramucosal, with focal 
infi ltration of the muscularis mucosae. H 
& E, ×10

EGC is the most accepted indication for ESD world-
wide. In Western countries, only a few series have been 
published recently, with encouraging results [15–17].

Overall, we had a satisfactory en-bloc and complete 
resection rate for upper gastrointestinal (GI) cancers 
(90%), while the rate was lower for colonic series (71%).

In the literature, the perforation rate ranges between 
1% and 10% [11, 18–21]. There was a high perforation 
rate in our small colonic series, probably because of the 
initial experience with ESD and the unselected cases. 
However, all of the perforations were recognized at the 
time of operation, and subsequently clipped. Only one 
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patient received an abdominal ultrasound (US)-guided 
needle decompression.

Open surgery was required in one patient only (a 
gastric case), an 83-year-old patient with a large EGC 
(40 mm), at the beginning of our study. Twenty-four 
hours after the procedure, a small amount of free air 
was seen on the plain X-ray, but an emergency lapa-
rotomy failed to disclose evidence of perforation. The 
patient died 40 days later of respiratory insuffi ciency, 
presumably as a consequence of the laparotomy.

Substenosis occurred after one esophageal ESD, in a 
patient with HGNIN within an 8-cm-long segment of 
circumferential Barrett’s esophagus; the substenosis 
was effectively managed by endoscopic balloon 
dilation.

Recurrence was present in one giant (50 mm) recur-
rent antral hyperplastic polyp, responsible for severe 
anemia. Suspecting neoplastic progression, we per-
formed an en-bloc and complete ESD (Fig. 3). At the 

3-month FU endoscopy, again a recurrence (10-mm) 
was noted. EUS was then performed, but without any 
clear explanation for this recurrence. This patient was 
retreated with a standard polypectomy and argon 
plasma coagulation.

One gastric case was a solitary antral nodule, which 
was a recurrent localized mantle cell lymphoma This 
patient, who had received chemotherapy (CHT) and 
bone marrow transplantation, was offered an ESD as 
alternative treatment to further CHT (Fig. 4). She was 
disease-free at the 6-month endoscopic control.

Conclusions

Our study has many limitations: a limited and hetero-
geneous cohort, with and without prior endoscopic 
treatment, with and without neoplasia; two operators 
with variable experience and learning curves; and 

Fig. 3. A Giant recurrent hyperplastic 
polyp of the gastric antrum (50 mm), after 
staining with indigo-carmine. B Cir-
cumferential incision performed with a 
Hook-knife around the polyp

Fig. 4. A Solitary gastric nodule of recur-
rent localized mantle cell lymphoma. B 
Submucosal dissection performed with an 
It-knife. C En-bloc excised lesion fi xed 
and orientated on a board for histopatho-
logical assessment (mucosal side). D 
En-bloc excised lesion fi xed and orien-
tated on a board for histopathological 
assessment (submucosal side)
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limited FU for several patients. However, we have dem-
onstrated the successful cooperation and transfer of 
practical knowledge between two tertiary Institutions 
with hitherto differing therapeutic approaches.

Following this preliminary experience, ESD has been 
introduced in our hospital clinical practice as an experi-
mental alternative treatment to surgery for early GI 
cancers.

In summary, we believe that:

— At least 30 procedures should be carefully observed 
for each location.

— At least ten ESDs should be performed on animal 
models before starting with patients (stomach only), 
and at least 3 initial procedures should be supervised 
by foreign experts.

— Colonic ESD should be performed in the lower 
rectum fi rst; the right colon should be attempted 
only after adequate experience has been gained.

— Initial experiences should be gained at specialized 
centers. Caution is mandatory, and tight coopera-
tion with a surgical team is advisable.

ESD for early esophageal and gastric cancers is feasible 
and effective.

Colonic ESD requires considerably more training 
than ESD for early esophageal and gastric cancers, due 
to the high risk of perforation; also, more cooperation 
with our expert Asian colleagues is needed to achieve 
the expertise appropriate for facing diffi cult lesions.

A more extended study is necessary to confi rm the 
results of the small scale study presented here, and more 
studies in the West are needed to identify full guidelines 
for the use of this technique.
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writing this article.
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