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ENDOSCOPIC MUCOSAL RESECTION OF
EARLY GASTRIC CANCER:
initial experience with two technical variants

Paulo Moacir de Oliveira CAMPOLI'?, Flavio Hayato EJIMA', Daniela Medeiros Milhomem CARDOSO',
Eliane Duarte MOTAS, Ailton Cabral FRAGA Jr.2 and Orlando Milhomem da MOTA?

ABSTRACT - Background - When performed in carefully selected cases, the endoscopic treatment of early gastric cancer yields results which

are comparable to the conventional surgical treatment, but with lower morbidity and mortality and better quality of life. Several technical
options to perform endoscopic mucosal resection have been described and there is a large amount of accumulated experience with this
procedure in eastern countries. In western countries, particularly in Brazil, technical limitations associated with the small number of cases of
early gastric cancer reflect the little experience with this therapeutic mode. Aim - This study was carried out in order to assess the indications,
pathological results and morbidity of a series of endoscopic mucosal resections using two technical variants in addition to investigating
the safety and feasibility of the method. Methods - Individuals with well-differentiated early gastric adenocarcinomas with up to 30 mm
in diameter without scar or ulcer underwent endoscopic treatment. Two variants of the strip biopsy technique were used. The pathological
study assessed the depth of the vertical invasion, lateral and basal margins as well as angio-lymphatic invasion. Results - Thirteen tumors
in 12 patients were resected between June 2002 and August 2005. The most common macroscopic types were Ila and Ila + Ilc. Tumor size
ranged from 10 to 30 mm (mean = 16.5 mm). En bloc resection was carried out in nine patients. Angio-lymphatic invasion was not observed,
however, submucosal invasion was found in two cases. In four cases, the lateral margin was involved. Perforation occurred in two patients
who then received conservative treatment. Conclusion - The relatively small series presented here suggests that the method is safe and
feasible. Appropriate patient selection is the most important criteria. Long follow-up is required after treatment due to the risk of relapse.

HEADINGS - Stomach neoplasms, surgery. Gastric mucosa. Endoscopy, gastrointestinal.

INTRODUCTION

Early gastric cancer is defined as a carcinoma that is
confined to the mucosa or to the mucosa and submucosa
regardless of metastases!'?. Throughout history, the treatment
of early gastric cancer as well as advanced gastric cancer
has been done in a similar way through gastrectomy with
lymph node dissection®. The conventional surgical
procedure presents morbidity rates ranging from 9.6%
to 18.7%¢**) and mortality rates ranging from 2.1% to
9.2%0% 3349 Several functions of the stomach become
compromised following the resection, which in turn
generates postgastrectomy syndromes that result in the
worsening of these patients’ life quality®. The aim of
endoscopic mucosal resection (EMR) in early gastric
cancer is to provide treatment which is as appropriate as
the surgical one with lower morbidity and mortality and
better quality of life.

Among the available technical options, the most widely
used in several centers is the procedure called strip biopsy,
described by TADA et al.®” in 1984. This approach involves
the submucosal injection of saline to elevate the mucosa,

site of the neoplasia, followed by polypectomy snare
resection under endoscopic guidance. Two other technical
options are endoscopic mucosal resection with a cap-fitted
endoscope (EMR-C) as described by INOUE et al."® in
1993 and endoscopic mucosal resection using a ligating
device (EMR-L) described in Brazil by CHAVES et al.®
in 1994. These technical procedures allow the resection
of fragments with only 10 to 15 mm in diameter. Recent
studies have demonstrated that endoscopic resection of
tumors with up to 30 mm in diameter is adequate® 2*4?;
however, these three methods only allow piecemeal removal
of tumors which exceed 15 mm, a fact which makes the
pathological study difficult, increases the risk of positive
resection margin and local recurrence®® 2229,

The performance of strip biopsy with a one-channel
endoscope is at times made more difficult due to the fact
that the snare glides on the tumor. A good solution to this
problem was put forth by HIRAO et al." in 1988 who
described a technical variant called endoscopic resection
with local injection of hypertonic saline epinephrine solution
(ERHSE). The use of this solution aims at keeping the
mucosa elevated during a larger period of time, which
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makes it possible to perform circumferential mucosal incision.
These authors proposed the performance of circumferential
incision using a needle-knife in order to allow the snare to
anchor along the incision line and perform the resection of the
tumor. This variant allows the use of a conventional single-
channel endoscope, the resection of larger tumors as well as the
improvement of the control in achieving clear lateral margin.
This technique has been used by other authors® 17-22:4%-4D " ywho
have reported good results regarding en bloc resection of tumors
larger than 15 mm.

In 1998, HOSOKAWA and YOSHIDA"? developed a special
endoscopic knife, called the insulation-tipped electrosurgical
knife (IT knife), which consists of a conventional diathermic
needle knife with a ceramic ball on top, in order to render
its use safer and minimize the risk of perforation. Since then
some centers in Japan have introduced a new technique called
Endoscopic Submucosal Dissection (ESD), which consists in the
circumferential mucosal incision followed by the dissection in
the deeper part of the submucosa, along the muscularis propria.
This procedure has allowed a more successful proposition of
one-piece resection of larger tumors, thus reducing the risk of
local recurrence@* 253136,

Since 2002 we have performed endoscopic resection of early
gastric cancer using the technique proposed by TADA et al.¢?
(strip biopsy — Figure 1) and the technical variant proposed by
HIRAO et al."9 (ERHSE), which involves the circumferential
incision of the mucosa around the tumor (Figure 2).

The aim of the present study was to assess the indications,
pathological results and morbidity in a series of EMR comparing
these two technical variants in addition to investigating the safety
and feasibility of this method.

METHOD

The patients with gastric adenocarcinoma cared for at
the Department of Gastrointestinal Oncology of the “Aratjo
Jorge” Hospital of the Goias Anticancer Association, Goiania,
GO, Brazil, who presented clinical and endoscopic elements
suggestive of early gastric cancer were referred to the Department
of Digestive Endoscopy for assessment of the indication of
endoscopic treatment.

The patients included were those whose tumors had endoscopic
characteristics classifiable as early, with up to 30 mm in diameter,
without scar or ulcer. Cases for which the endoscopic biopsies
of had demonstrated undifferentiated carcinoma were excluded.
All of the tumors were classified according with the Japanese
classification of gastric carcinoma'®.

All the patients were informed as to the risks and benefits of the
proposed procedure and an informed consent was obtained.

EMR was performed under an outpatient regime in the digestive
endoscopic room, under conscious sedation, and a conventional
single-channel endoscope was used. The patients were monitored
through pulse oximetry and received supplementary oxygen
when necessary. In all cases chromoscopy was performed using
0,2% indigo carmine solution so that we could obtain a better
definition of the lesion dimension and macroscopic classification.
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FIGURE 1. Strip biopsy technique. A and B — Submucosal layer injection
of hypertonic saline solution with an injection needle. C to E — Tumor
snaring and resection
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FIGURE 2. ERHSE technique. A — Defining tumor boundaries. B — Submucosal layer injection of hypertonic saline epinephrine solution with an
injection needle. C — Performance of circumferential incision with a needle knife. D — Anchoring of snare at the circumferential incision. E and F

— Snaring and resection of tumor

Endoscopic ultrasonography was not used for staging in the
current series.

The strip biopsy technique was performed through a submucosal
layer injection of 5.0% hypertonic saline solution (Figures la
and 1b) with an injection needle (NM-4L-1 Olympus, Japan).
We used a snare (SD-9L-1 — Olympus, Japan — Figure 1c) and
an electrosurgical unit with blended cut and coagulation current
mode (B1600MP - Deltronix Eq Ltd., Ribeirdo Preto, SP, Brazil)
to resect the lesion (Figures 1d and 1e).

The ERHSE technique was performed through the establishment
of the tumor boundaries (Figure 2a) followed by a submucosal
layer injection of 5.0% saline epinephrine (1:20,000) solution
(Figure 2b) with an injection needle (NM-4L-1 Olympus, Japan)
and the circumferential incision (Figure 2¢) was performed with
a needle knife (OK 110 18N — ENDO-FLEX GmbH, Voerde,
Germany). After that a snare (SD-9L-1 — Olympus, Japan) and
electrosurgical generators with blended cut and coagulation
current mode (B1600MP - Deltronix Eq Ltd., Ribeirdo Preto,
SP, Brazil) were used to resect the tumor (Figures 2d to 2f).

The resected specimens were stretched and fixed in 10%
formalin and then sectioned at every 2 mm. A pathological
study was carried out in order to assess the histological type,
differentiation, invasion depth, compromising of lateral and
deep margins, angio-lymphatic invasion and presence of
ulceration. All histological sections were reviewed by one
single pathologist (EDM).

Resection was considered incomplete when the margins could
not be evaluated or were microscopically positive.
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Student’s t-test was used to compare the differences in mean
tumor size between the strip biopsy and the ERHSE groups.
Fisher’s exact test was used to compare the differences between
en bloc resection rates and complete resection rates in the two
groups. A P value of less than 0.05 was considered to indicate
statistical significance.

RESULTS

The present study includes 13 consecutive EMR performed
on 12 patients with early gastric cancer between June 2002 and
August 2005.

Among the 13 resected tumors, the predominance found was
5 cases of macroscopic type Ila, followed by 4 cases of type Ila +
Ilc, 2 cases of type Ilc, 1 case of type I and 1 case of type I1b. The
group consisted of seven men and five women, ranging in age from
37 to 81 years (median 71 years). The site of the tumors were the
gastric antrum (seven cases) and the gastric body (six cases) and
their size ranged from 10 to 30 mm (mean = 16.5 mm) (Table 1).
All tumors were well-differentiated adenocarcinomas.

Of the 13 resections, 7 were performed by using the strip
biopsy and 6 by using the ERHSE technique. En bloc resection
was performed in nine cases. The pathological study of the sections
demonstrated that the tumors were limited to the mucosa in 11
cases and invaded the submucosa in the other two cases (200 um
e 500 um). Angio-lymphatic invasion was not observed. The
deep margin was tumor-free in all cases; however, the lateral
margin was positive in four cases (Table 2). Of these four cases
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with positive margins, two were submitted to gastrectomy and
the other were not operated on because of patient refusal or
overtly high risk of cardiologic complication.

The statistical data analysis showed no significant
difference between the two resection methods with regard
to tumor size, en bloc resection rates and complete resection
rates (Table 3).

Morbidity related to the procedure was constituted of two
cases of gastric perforation highlighted by the formation of a large
pneumoperitoneum diagnosed by conventional X-ray without
clinical symptoms. Both were successfully treated through
fasting and nasogastric tube during 3 days. Oral feeding was
started on the 4th day and patients were discharged on the 5th
day following hospitalization. Antibiotic therapy was maintained
during 10 days.

TABLE 1. Clinical and endoscopic characteristics of the patients

Tumor type n Sex Age Localization Size (mm)
male 65 antrum 15
female* 65 body 20
Ila 5 male 78 antrum 20
male 75 antrum 20
male 76 body 20
female* 65 antrum 10
female 81 antrum 12
Ila + Ilc 4
female 37 antrum 15
male 79 body 15
female 71 antrum 10
Ilc 2
female 64 body 12
1 1 male 76 body 30
IIb 1 male 61 body 15
Total 13 male: 7 37-81 antrum: 7 10-30
o ’ female®: 5 median: 71 body: 6 mean: 16.5

*One of the patients had two synchronic tumors (fypes lla and lla+lic)

TABLE 3. Analysis of pathologic features between the two resection
methods

Strip biopsy ERHSE P value
Mean size {sd} 18.1 {+ 6.61 mm 14.5{+ 3.3} mm 0.125 (ns)
En bloc 71% (5/7) 66% (4/6) 0.657 (ns)
Complete resection 85% (6/7) 50% (3/6) 0.217 (ns)
sd = standard deviation
ns = nonsignificant
DISCUSSION

The gain of knowledge of the indication of EMR in early
gastric cancer associated with the development of new techniques
has allowed an increasingly wider use of these methods in large
centers worldwide®®.

Age-standardized incidence rates in Japan are quite high (61.8
for 100,000 men and 23.8 for 100,000 women)". Furthermore,
in Japan over 50% of diagnosed cases of gastric cancer are early
type®). Such high rates yield a large number of patients with
early gastric cancer, over 50% of which are currently treated via
the endoscopic method in Japan©?,

In our country the incidence rate of gastric cancer is lower
than that found in eastern countries. The Population-based
Cancer Registry of Goiania refers to an incidence of 21.7 for
100,000 men and 9.4 for 100,000 women®, and these rates
are typical of average incidence for stomach neoplasias®”. In
Brazil, less than 15% of diagnosed cases of gastric cancer are
early type(®:15:21.26)

The small number of cases associated with the lack of technical
resources in most of our country’s centers renders the experience
with endoscopic resection of early gastric cancer quite limited.
To the best of the author’s knowledge, the largest experience
belongs to both the “Hospital das Clinicas” of the University
of Sao Paulo Medical School, Sdo Paulo, SP, and the “Hospital

TABLE 2. Histopathological evaluation of endoscopically resected specimens

Size (mm) Technique En-bloc Elevf; tsl;o(:lf z::;ii \r/:;igciil
10 Strip biopsy Yes mucosal negative negative
10 ERHSE No#** mucosal negative negative
12 ERHSE Yes mucosal negative negative
12 Strip biopsy Yes mucosal positive negative
15 ERHSE Yes mucosal positive negative
15 ERHSE Yes mucosal positive negative
15 ERHSE No* mucosal positive negative
15 Strip biopsy Yes submucosal negative negative
20 ERHSE Yes mucosal negative negative
20 Strip biopsy No** mucosal negative negative
20 Strip biopsy Yes mucosal negative negative
20 Strip biopsy No* mucosal negative negative
30 Strip biopsy Yes submucosal negative negative
10-30 Strip biopsy: 7 Yes : 9 mucosal : 11 negative: 9 negative: 13
mean: 16.5 ERHSE: 6 No : 4 submucosal: 2 positive: 4 positive: 0

* two fragments
** three fragments
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das Clinicas” of the University of S0 Paulo Medical School
at Ribeirdo Preto, SP, Brazil. In the former institution, 31 cases
were treated by mucosectomy between 1994 to 2000 using a
two-channel therapeutic endoscope®®. In the latter, 18 patients
were treated by either polypectomy or mucosectomy between
1971 and 2003?9. The series of cases presented here reflects
the initial experience in a tertiary referral oncologic hospital,
where the good integration between the Department of Surgical
Oncology and the Department of Digestive Endoscopy brings
forth a considerable large number of cases for which endoscopic
resection is likely to be an alternative.

The use of a single-channel endoscope brings about important
limitations in the performance of an EMR. The performance
of strip biopsy with a single-channel front-viewing endoscope
is generally possible only when the tumor is perpendicularly
positioned to the endoscope. In cases in which the endoscope is
in a parallel position to the tumor, involving it is only possible
with the snare following the circumferential section with a
needle-knife®. KOJIMA et al.(*” compiled several publications
involving 1832 EMR and found that in 1447 (79%) opportunities
double-channel endoscopes were used. Although the lack of double
channel endoscopes at our institution causes greater difficulties,
it does not render the performance of EMR unfeasible.

Another important technical item regards electrosurgical
generators. The centers with large experience in performing
EMR in early gastric cancer use electrosurgical generators with
endocut current mode®*4?, The use of this type of equipment is
important in advanced endoscopic procedures as it is safe and
yields improved accuracy and cut quality with lower risk of
bleeding'® 3. The equipment made in Brazil we used did not
feature this function and investments must be made in order to
provide such technical resources.

The indications of EMR in early gastric cancer have undergone
changes throughout the last years. In the early 90s, indications
were restricted to well differentiated tumors without ulcer and
limited to the mucosal layer, smaller than 20 mm for the Ila
type and smaller than 10 mm for the Ilc type® 3%39. In the last
10 years studies have shown that the risk of lymph node metastases
is almost null in patients with tumor measuring up to 30 mm as
long as they are well differentiated, ulcer-free and bearing no
angio-lymphatic invasion, both in those limited to the mucosal
layer® 3142 and in those with invasion of the submucosal layer

TABLE 4. Procedure-related complication rates

up to 500 pm 2%, In the present study, all cases met these
extended indication criteria. Some authors indicate endoscopic
ultrasonography (EUS) before performing EMR in order to
obtain a precise staging. It is a useful tool to evaluate early gastric
lesions although it offers a limited accuracy of 80%-85% for
staging, which means that 15%-20% of the patients may undergo
inadequate staging®™ '". Only the histological assessment of the
resected material can give an adequate staging. The criteria to
indicate EMR presented by several authors include size of the
lesion, its differentiation degree and the macroscopic classification,
without any reference to the use of the EUS to proceed with the
endoscopic treatment(® % 2% 31.38.3%.42) In the current series EUS
was not used for staging.

On the one hand, the expansion of the criteria for the
local treatment broadened the spectrum of the performance
of endoscopic treatment; on the other hand, it added technical
difficulties for the performance of the procedure, especially
in larger tumors. In order to face such difficulties, new
techniques have been described aiming at the improvement of
complete and en bloc resection rates®> 254041 Table 4 shows
complete and en bloc resection rates published over the last
years. As far as the small number of cases in the present series
is concerned, the rates presented here are within acceptable
limits and did not suffer any influence of the technical variant
used (Table 3).

The main complications of EMR are bleeding and perforation.
Bleeding is an infrequent event (Table 4) and is controllable with
local measures using endoscopic methods. Likewise, gastric
perforations diagnosed during the procedure are treated with a
hemoclip and small gastric perforations, diagnosed by conventional
X-ray are treated conservatively and successfully.

The large series in the literature report perforation rates
lower than 5%@- 10243149 In the present series, two cases of
perforation are reported, which represents 15.3% and becomes
a high rate when compared with studies involving a large
number of cases. On the other hand, the observation made by
CHOI et al.¥, should be taken into account as it states that the
perforation rates in his first 20 cases was 15% and then dropped
to 1.7% in the next 60 cases of EMR, clearly demonstrating that
there is a learning curve to be covered. Similarly, MIYAZAKI
et al.®, also report an 11.5% perforation rate in his first
29 cases (Table 4).

Complete

Author Year n Resection En bloc Bleeding Perforation
ONO etal.(31) 2001 479 69% NA 0 5.2%
MIYAMOTO et al.(24) 2002 123 41.5% 54.5% 0 0.8%
YAMAMOTO et al.(41) 2002 70 77% 76% 4% 0
YAHAGI et al.(40) 2004 59 96.6% 95% 1.7% 3.4%
NAGANO et al.(28) 2005 726 52.1% 72.9% NA NA
MIYAZAKI et al.(25) 2005 29 93% 93% 11.5% 11.5%
CHOI et al.(3) 2005 80 75% 67.5% 3.7% 5%
CHOI et al.(3)* 2005 20% 65% 55% 5% 15%
Current series 2006 13 69.2% 69.2% 0 15.3%
* Rates related to the 20 first cases of a series of 80 cases
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The occurrence of bleeding and perforation causes major concern
to the medical team; however, they are not burdened by greater
severity once they are almost invariably effectively well controlled
with conservative measures. Currently, the experts’ major concern
lies not only in safety but also in the efficacy of the endoscopic
treatment”. Hence, the adequate indication and complete resection
of the tumor should be the main goals to be achieved.

CONCLUSION

This is an efficient, safe and elegant procedure in the
treatment of early gastric cancer as long as it is adequately
indicated and performed with the appropriate technique.

Rigorous pathological study of the resected specimen and
careful follow up are also required.

Our results have demonstrated that the method is both safe
and feasible. The relatively small series presented here represents
an initial experience which shall be adequately followed up in
order to investigate long term results, especially with regard to
local recurrence and overall survival.
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RESUMO - Racional - O tratamento endoscopico do cancer gastrico precoce quando realizado em casos bem selecionados proporciona resultados comparaveis

ao tratamento cirrgico convencional, porém com menor morbidade, menor mortalidade e melhor qualidade de vida. Diversas opgdes técnicas para a realizagao

de ressecgdo endoscopica mucosa ja foram descritas e ha grande experiéncia acumulada nos paises orientais com este procedimento. Nos paises ocidentais,

em particular no Brasil, as limitagdes técnicas associadas ao pequeno numero de casos de cancer gastrico precoce se refletem na pequena experiéncia com

esta modalidade terapéutica. Objetivo - Avaliar as indicagdes, resultados histopatolégicos e morbidade de uma série de resseccdes mucosas endoscopicas

utilizando duas variantes técnicas, além de verificar a seguranca e exeqiiibilidade do método. Método - Pacientes com adenocarcinomas géstricos precoces €

bem diferenciados, com até 30 mm de didmetro, sem cicatriz ou tlcera foram submetidos a tratamento endoscépico. Foram utilizadas duas variantes técnicas

de “strip biopsy”. O estudo histopatologico avaliou a profundidade de invasdo, margens laterais e profundas além da invasio angiolinfatica. Resultados - Foram

ressecadas 13 lesdes em 12 pacientes no periodo de junho de 2002 a agosto de 2005. Os tipos macroscopicos mais comuns foram Ila e Ila + Ilc. O tamanho

das lesoes variou de 10 a 30 mm (média de 16,5 mm). A ressecgao foi efetuada em monobloco em nove casos. Nao foi observada invasdo angiolinfatica, porém

em duas oportunidades havia acometimento da camada submucosa. Quatro lesdes tinham comprometimento da margem lateral. Dois pacientes apresentaram

perfuracao gastrica e foram tratados de forma conservadora. Conclusdo - A série relativamente pequena aqui apresentada demonstra que o método € seguro

e exeqiivel, quando realizado em pacientes adequadamente selecionados. E necessario que estes sejam mantidos sob estreita vigilancia para verificagao dos

resultados em longo prazo, especialmente em relagao a recidiva local.

DESCRITORES — Neoplasias gastricas, cirurgia. Mucosa géstrica. Endoscopia gastrointestinal.
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