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Introduction

Early gastric cancer (EGC), according to the Japanese 
classifi cation of gastric carcinoma established by the 
Japanese Gastric Cancer Association [1], is defi ned as a 
lesion confi ned to the mucosa or submucosa regardless 
of the presence or absence of regional lymph node 
metastasis. The presence of lymph node metastasis has 
an important adverse effect on the patient’s prognosis, 
so a gastrectomy with lymph node dissection was the 
only option for the treatment of EGC for many years.

Recently some studies with long-term data from large 
series of patients have shown that there are specifi c 
groups of patients with EGC with practically no risk 
of lymph node metastasis. Gotoda and colleagues [2] 
established endoscopic and pathological criteria for 
these groups of patients that are candidates for endo-
scopic treatment.

These advances in the theoretical fi eld, in addition to 
technical improvements in endoscopic equipment and 
skills during recent years have also allowed therapeutic 
endoscopy to play a major role in the treatment of 
EGC.

Endoscopic mucosal resection (EMR) by a strip 
biopsy technique was fi rst described in Japan by Tada 
et al. [3] in 1984 and was an extension of the endoscopic 
snare technique. Other technical options such as EMR 
with hypertonic saline epinephrine solution (ERSHE), 
described by Hirao et al. [4] in 1988; EMR with a cap-
fi tted endoscope (EMR-C), described by Inoue et al. [5] 
in 1993; and EMR using a ligation device, described in 
Brazil by Chaves et al. [6] in 1994 were developed.

EMR is an effi cacious, safe, and convenient tech-
nique, but it has some limitations regarding the assess-
ment of the depth of invasion and the management of 
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large lesions where piecemeal resections are common, 
carrying high recurrence rates [7, 8].

In 1998 Hosokawa and Yoshida [9] developed a 
special endoscopic knife with a ceramic ball on top 
called the insulation-tipped diathermic knife (IT-knife). 
Endoscopic resections with direct dissection of the sub-
mucosal layer using modifi ed needle knifes were called 
endoscopic submucosal dissections (ESDs).

ESD with the IT-knife was the fi rst of these tech-
niques and represents a recent advance in the manage-
ment of EGC [8]. It is frequently performed in many 
institutions, especially in Japan.

During ESD the endoscopist dissects directly along 
the submucosal layer. The endoscopic resection is not 
limited by lesion size and a piecemeal resection is 
avoided. This procedure is gaining acceptance among 
Western endoscopists and it has great potential to 
replace surgery for the treatment of some stages of 
EGC, allowing a complete cure of the patient with 
no need for additional treatment and preserving 
gastric function with a high quality of life. On the other 
hand, ESD involves a higher complication rate and 
longer operation time, and it requires refi ned skills 
[7, 8, 10, 11].

Since 2002 we have performed endoscopic resection 
for the treatment of EGC in our institution [12]. During 
the fi rst years we used the technique proposed by Tada 
et al. [3] and the technical variant proposed by Hirao 
et al. [4] (ERHSE) with circumferential incision. In 
October 2005 we started our experience using ESD with 
the IT-knife. The aim of the present study was to assess 
the indications, pathological results, and morbidity in a 
series of patients that underwent ESD with the IT-knife 
and to evaluate the safety and feasibility of the 
method.

Patients, materials, and methods

This study included patients from the Department of 
Gastrointestinal Oncology of this institution (Araújo 
Jorge Cancer Hospital, Goiânia, GO, Brazil). All the 
patients presented with clinical and endoscopic 
features of EGC and were referred to the Digestive 
Endoscopy Division to assess the indication for the 
endoscopic resection.

The patients included were those with EGC macro-
scopically recognized by endoscopy and who met the 
endoscopic and pathological criteria for endoscopic 
resection. The tumors were classifi able as EGC accord-
ing to the Japanese classifi cation of gastric carcinoma 
established by the Japanese Gastric Cancer Association 
[1].

Only patients who had well-differentiated adenocar-
cinomas without ulceration or scar and with a diameter 

of up to 30 mm were included. Cases macroscopically 
classifi ed as advanced cancer were excluded.

ESD was performed in the endoscopy room with the 
patient under conscious sedation; the patients were 
monitored through pulse oximetry. Supplementary 
oxygen was used when necessary. All procedures were 
performed with a single-channel endoscope (GIF V and 
GIF V2; Olympus America, Melville, NY, USA) and an 
Olympus CV-100 video processor was used. Endoscopic 
ultrasonography was not used for staging prior to the 
resection in the current series.

Chromoscopy was performed in all patients, using 
0.2% indigo carmine solution, to obtain an accurate 
defi nition of the lesion dimension, macroscopic appear-
ance, and margins; and an electrosurgical generator 
with endocut mode was used (ICC-200; ERBE, Tubin-
gen, Germany).

The ESD steps [Fig. 1A-F] consisted of:

• Marking the limits of the lesion using a needle-knife 
(KD-1L-1; Olympus, Tokyo, Japan) in a distance of 
approximately 0.5 mm from the lesion [Fig. 1A];

• Injection of fl uid (hypertonic saline solution with epi-
nephrine) in the submucosal layer around the lesion 
in order to separate it from the muscle layer [Fig. 
1B];

• Cutting the mucosa surrounding the tumor to obtain 
a circumferential incision with submucosal exposure, 
using both the needle-knife and the IT-knife (KD-
610L, Olympus) [Fig. 1C, D];

• Submucosal dissection of the connective tissue of 
the submucosal layer. Maintenance of the sub-
mu cosal cushion with additional fl uid injection is 
an important tool for the security of the process 
[Fig. 1E, F].

Control of the bleeding was obtained with either the 
needle-knife, the IT-knife, or by using Hot Biopsy 
Forceps (U6122; G-Flex, Atlanta, GA, USA).

The use of a transparent attachment (D-206-04; 
Olympus) to create countertraction is sometimes impor-
tant during the procedure.

All the resected specimens were stretched and fi xed 
in 10% formalin in a plate and they were sectioned at 
intervals of 2 mm.

Clinical aspects were evaluated. These included the 
patient’s age, sex, location of the tumor in the stomach, 
and the macroscopic appearance. Pathological aspects 
such as the tumor size and macroscopic type, the histo-
logical type, depth of tumor invasion, lateral and verti-
cal margins, and vascular and lymphatic involvement 
were also evaluated. All histological sections were 
reviewed by one single pathologist (E. D. M.).

Outcomes such as completeness of the resection and 
complications such as hemorrhage and perforation were 
analyzed.
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Fig. 1A–F. Steps for endoscopic submucosal dissection (ESD). A Marking the limits of the lesion; B injection of fl uid; C and 
D cutting the surrounding mucosa; E additional fl uid injection; F dissection of the submucosal layer

Fig. 2. Short-term outcomes of the patients

Resections were considered noncurative when the 
margins were compromised by the tumor or could not 
be evaluated.

This study was approved by the ethics committee 
of our institution and written informed consent was 
obtained from all patients.

Results

From October 2005 to July 2007, 160 patients received 
surgical treatment for gastric cancer in our institution; 
44 patients (27.5%) had EGC. In this latter group, 12 
patients met the criteria for endoscopic resection by 
ESD and 15 procedures were performed in these 12 
patients.

The ESD group consisted of six men and six women, 
with ages ranging from 27 to 91 years (mean, 71.2 years). 
The characteristics of the resected specimens are listed 
in Table 1. Macroscopically there were 10 IIa lesions 
(67%) and 3 IIa + IIc lesions (20%). The size of the 
lesions varied from 8 mm to 20 mm (mean, 16.8 mm) 
and the most common site of the lesions was the proxi-
mal third of the stomach, with 7 lesions (46.6%), 
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Table 1. Characteristics of the resected specimens

Location Size (mm)
Macroscopic 

type Depth
One-piece 
resection

Vertical 
margin

Lateral 
margin

Proximal third 20 IIa M Noa Negative Negative
15 IIa + IIc M Yes Negative Negative
15 IIc M Yes Negative Negative
15 IIa + IIc M Yes Negative Positive
20 IIa M Yes Negative Negative
15 IIa M Nob Negative Negative
15 IIa SM Yes Positive Negative

Medial third 15 IIa + IIc M Yes Negative Negative
15 IIa M Yes Negative Negative
 8 IIc M Yes Negative Negative
20 IIa M Yes Negative Negative

Distal third 20 IIa M Yes Negative Negative
20 IIa M Nob Negative Positive
20 IIa M Yes Negative Negative
20 IIa M Yes Negative Negative

a Two fragments
b Three fragments

followed by the medial third and the distal third, with 
4 lesions each (Table 1). All the tumors were well-
differentiated adenocarcinomas. The median elapsed 
time for the procedure was 140 min.

One-piece (en-bloc) resection was obtained in 12 
patients (80%). In 12 patients the resections were 
considered curative (80%). The noncurative resections 
included two patients with positive lateral margins 
and one with a positive vertical margin and submu-
cosal invasion. Of the 15 resected specimens, 14 were 
limited to the mucosal layer (Table 1). Vascular and 
lymphatic invasion was not observed in the current 
series.

Of the three patients with noncurative resection, one 
was referred to the surgical team for gastrectomy (the 
one with submucosal invasion) and the other two were 
followed. One of the followed patients developed a 
recurrent lesion 10 months after the fi rst ESD, and the 
lesion was resected with a new ESD. The other patient 
is in the twenty-fourth month of follow up without any 
other changes (Fig. 2).

During the third month of the follow-up period one 
of the patients with prior curative resection had a diag-
nosis of two other overlooked early lesions, one of them 
located in the gastric body and the other one located in 
the gastric antrum. The histopathological study revealed 
an undifferentiated-type adenocarcinoma in one of the 
new lesions, and this patient was referred for surgical 
treatment.

Morbidity related to the procedure consisted of three 
cases of gastric perforation, two of them highlighted by 
the formation of a pneumoperitoneum diagnosed by 
X-ray, without clinical symptoms and one of them diag-
nosed during the procedure. The fi rst two patients were 
treated clinically by fasting, placement of a nasogastric 

tube, and IV antibiotic therapy, with oral feeding on 
postoperative day 3, with a good outcome. The perfora-
tion case diagnosed during the procedure was closed 
with endoclips (HX-201LR-135; Olympus) and this 
patient also received clinical treatment with a good 
outcome. In two of the patients with perforation the 
lesions were located in the proximal third and in the 
other the lesion was located in the medial third. There 
was no massive bleeding during the procedures and 
there were no cases of delayed bleeding in the current 
series.

Discussion

ESD refl ects the new advances in therapeutic endos-
copy for the management of EGC. It consists of a 
minimally invasive procedure which provides adequate 
pathological staging and has high curative rates, 
preserving the gastric function and the quality of life 
of the patients. ESD can also be an important tool to 
treat recurrent disease after incomplete endoscopic 
resections [13, 14]. Besides, ESD does not preclude the 
possibility of a future surgical treatment.

These minimally invasive procedures sometimes 
increase morbidity, and are more demanding and time-
consuming than open procedures, so they must have 
clear indications. One of the most important factors in 
choosing ESD and other endoscopic resection tech-
niques for EGC is the precise prediction of whether or 
not the patient has lymph node metastasis. The negligi-
ble incidence of lymph node metastasis in selected sub-
groups of patients with EGC raises the possibility of 
local treatment with results comparable to the surgical 
ones [2].
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Incidence rates of gastric cancer in Japan are among 
the highest in the world (61.8 per 100 000 men and 23.8 
per 100 000 women) and more than 60% of the cases 
are early tumors [15]. In Brazil the incidences are lower 
than in Japan, with fewer than 15% of the cases classi-
fi ed as early type [16–19]. The population-based Cancer 
Registry of Goiania refers to an incidence of 19.0 per 
100 000 men and 9.0 per 100 000 women [20].

In Brazil, the small number of early cancer cases and 
the lack of technical resources compared to Japanese 
specialized centers produces diffi culties in achieving 
profi ciency in endoscopic resections. The present series 
shows the initial experience with ESD at a tertiary 
referral oncology hospital in Brazil.

In the present study all the patients met the extended 
indication criteria proposed in 2000 by Gotoda and col-
leagues [2] to achieve the best results with endoscopic 
treatment. The current series showed a curative resec-
tion rate of 80% and an en-bloc resection rate of 
80%, comparable with the results in other series from 
the Japanese and Western literature [7, 8, 10, 11, 21] 
(Table 2).

Since 2002 we have had experience with endoscopic 
resection for the treatment of EGC in our institution, 
and between 2002 and 2005 thirteen EMRs were per-
formed. The fi rst seven cases were resected using the 
strip biopsy technique and the latter six cases were 
resected using a technical variant of ERSHE (hyper-
tonic saline epinephrine solution) with circumferential 
incision. Both the en-bloc and curative resection rates 
were 69% [12]. There were two patients with perfora-
tions who received conservative treatment with good 
outcomes. Our experience with ESD started in 2005 and 
it seems to be more suitable for the management of 
EGC. ESD is not limited by the size of the lesion and we 
can obtain higher en-bloc and curative resection rates, 
avoiding recurrences. However, comparative studies of 
the two techniques in our population are necessary.

The concerns with regard to initial experiences and 
the learning curve fall into two categories: risk of com-

plications (bleeding and perforation) and the risk of 
inadequate treatment. The complications of ESD are 
usually treated in a conservative fashion with endo-
scopic procedures and clinical measures. The major 
concern should be to provide the patient with adequate 
treatment with complete resection of the tumor [22].

Bleeding is a relatively common complication after 
ESD. Most bleeding occurs within 12 h after the proce-
dure and is strongly related to the size and location 
of the tumor [23]. In the current series we had no 
procedure-related gastric bleeding.

Large series of ESD report perforation rates lower 
than 6%, related to tumor location and ulcer fi ndings 
[7, 8, 10, 11, 21, 24]. In the current series we had three 
cases of perforation, which represents 20%. Some 
observations should be taken into account, such as the 
report of Choi et al. [25], which had a 15% perforation 
rate during the fi rst 20 cases of EMR and then the rate 
dropped to 1.7% in the next 60 cases. High perforation 
rates during the fi rst experiences with the method were 
also shown by other authors [26].

The high perforation rates presented in the fi rst cases 
in the current series demonstrate that there is a learning 
curve to be covered. Some authors state that a trainee 
requires at least 30 cases to gain profi ciency in ESD and 
to decrease the number of complications [22, 27].

Gastric perforation during ESD does not seem to 
increase the risk of peritoneal dissemination, this being 
shown by Ikehara and colleagues [28], who reviewed 90 
cases of perforation during endoscopic resections with 
long-term follow-up. Table 2 shows bleeding, perfora-
tion, and curative resection rates from large ESD 
series.

Endoscopic closure and clinical treatment for gastric 
perforation that occurs during ESD usually have good 
outcomes [28]. The three patients with perforation in 
the current series were treated in a conservative fashion 
with good outcomes.

Longer procedure time can also be improved by cov-
ering the learning curve. The elapsed time for the pro-

Table 2. Bleeding, perforation, and curative resection rates from large ESD series

Year n Bleeding (%) Perforation (%) Complete resection (%) Curative resection (%)

Ohkuwa [21] 2001 41 22 5 — —
Rosch [24] 2004 13 15.4 0 30.8 —
Miyazaki [26] 2005 29 11.5 11.5 93 —
Choi [25] 2005 20 5 15 65 —
Oda [8] 2006 303 0 3.6 73.6 73.6
Watanabe [7] 2006 120 0 4.1 87.5 —
Imagawa [10] 2006 196 0 6.1 84 84
Onozato [11] 2006 251 9.2 3.6 90 92
Neuhaus [31] 2006 10 40 50 60 —
Kakushima [27] 2006 49 7 2 96 —
Current series 2008 15 0 20 80 80
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cedure in the current series was 140 min and this 
refl ects the technical diffi culties during the initial 
experience.

One important point needs to be made in regard to 
the use of the electrosurgical unit with endocut mode 
(ICC 200; ERBE, Tubingen, Germany), which provides 
a very sharp cut of the mucosal and submucosal layers, 
without coagulation artifacts, in the resected specimen. 
The use of this unit makes the procedure easier and 
safer and increases the quality of the pathological evalu-
ation of the resected specimen.

Some centers indicate endoscopic ultrasonography 
(EUS) as a routine before performing endoscopic 
resections, in order to assess the depth of invasion and 
obtain a precise staging. EUS is a useful tool, but it 
offers limited accuracy, of 78%–80% for tumor staging, 
which means that 20%–22% of the patients may 
receive inadequate evaluation prior to the resection 
[29, 30]. EUS was not used for staging in the current 
series.

New technologies have been developed to improve 
the safety and feasibility of ESD [31, 32] and probably 
in the future ESD will be a standard technique to treat 
EGC in Western countries, as it is in Japan. In Brazil 
few centers are likely to diagnose enough cases of EGC 
to become expert in ESD. The diagnosis of early cases 
is not easy and usually involves not only the endoscopy 
team. It is necessary to create an “early diagnosis 
culture” involving the family doctor, the clinical and 
surgical gastroenterologist, the endoscopist, and the 
pathologist, so that we can reach a good level in diag-
nosis and treatment expertise. The present study rep-
resents the fi rst ESD case series performed in our 
country. It will be necessary to make efforts in order 
to improve early diagnosis, endoscopy resources, expe-
rience, and skills so that ESD techniques can be dis-
seminated to cure many patients with EGC safely and 
effectively.

Conclusions

In conclusion, ESD is a feasible and safe endoscopic 
technique for the treatment of EGC when adequately 
indicated. It allows adequate pathological staging, is 
minimally invasive, and preserves the gastric function 
with a high quality of life. On the other hand, it carries 
a high risk of complications and is time-consuming as 
well as requiring refi ned skills.

The current series demonstrated the initial experi-
ence, the diffi culties, and early outcomes with the ESD 
method in a tertiary cancer hospital in Brazil. Careful 
follow up of the patients is also required to investigate 
the long-term results regarding overall survival and 
recurrence.
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