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Endoscopic treatment of early gastric neoplasia
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ABSTRACT

OBJECTIVE

Early gastric cancer (EGC) is defined as gastric carcinoma, which invades up to the submucosal layer, with or without lymph node
metastasis, regardless of the size of the lesion. The 5-year survival rate for tumors restricted to the mucosa is between 92 and
99%, and when they reach the submucosa, it varies from 85 to 93%. The objective is to gather information about EGC and possible
endoscopic therapeutic approaches. .

METHODS

In this review, articles were selected through the PubMed and Google Scholar databases, between the years 2017 and 2021, in
English and Portuguese.

CONCLUSIONS

Although the gold standard treatment for EGC is gastrectomy with lymphadenectomy, endoscopic resection has become the ap-
proach of choice as it presents results comparable to conventional surgery, in reducing morbidity and mortality, with low compli-
cation rates and low cost, as well as preserving the quality of life of the patient. There are two possible techniques: endoscopic
mucosal resection (EMR) and endoscopic submucosal dissection (ESD). When comparing the two techniques, EMR is not indicated
for resecting lesions larger than 2 cm, as it increases the risk of local recurrence. In turn, ESD has higher rates of en bloc resection
of larger lesions, however, it is associated with higher perforation rates and a longer procedure time. Follow-up is defined based
on the classification of the lesion according to the endoscopic curability index (eCure) A, B, or C. Endoscopic treatment for EGC
has replaced conventional surgery as it is a minimally invasive method and has several advantages.
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INTRODUCTION

Gastric cancer (GC) represents the fifth most common neo-
plasm in the world. In Brazil, it is the third most frequent type
among men and the fifth among women. According to data
from the National Cancer Institute (INCA), it is estimated that
in 2020, 21,230 new cases of GC were diagnosed, with 13,360
among men and 7,870 among women1.

The incidence of stomach cancer has reduced in the last 50
years due to the increase in the consumption of fresh fruits
and vegetables, decrease in salt intake, eradication of He-
licobacter pylori, and intensification of screening in sever-
al countries, such as Japan. Despite this, the mortality rate
remains high. In 2018, GC regained second place in cancer
deaths worldwide, surpassing liver cancer and second only to
lung cancer2.

Early gastric cancer (EGC) is defined as gastric carcinoma,
which invades up to the submucosal layer, with or without
lymph node metastasis, regardless of the size of the lesion.
Survival is closely related to the depth of tumor invasion and
lymph node metastasis. In general, the prognosis of early gas-
tric cancer has been shown to be higher when compared to
advanced gastric cancer. The 5-year survival rate for tumors
restricted to the mucosa is between 92 and 99%, when re-
stricted to the submucosa, 85 to 93%, and those that reach the
subserosa range from 15 to 20%3.

The gold standard treatment is performed by gastrectomy
surgery. However, this approach has been replaced by endo-
scopic resection (ER), as it is a minimally invasive method,
with low complication rates, and reduced cost, among other
advantages that will be discussed later⁴. The aim is to charac-
terize EGC and possible endoscopic therapeutic approaches.

METHODS

The study consists of a literature review. The search for
scientific articles was carried out in the PubMed and Google
Scholar databases, in English and Portuguese, with publica-
tion dates between the years 2017 and 2021. The descriptors
used for the search were: “early gastric cancer”, “endoscopic
resection”, “endoscopic submucosal dissection”, “endoscop-
ic mucosal resection”, “câncer gástrico precoce”, “neoplasia
precoce de estômago”, and “ressecção endoscópica”.

A total of 27 articles were selected, considering that the in-
clusion criteria were articles written in English or Portuguese,
published between 2017 and 2021, which addressed informa-
tion about early gastric cancer and endoscopic treatment for
this type of neoplasm; including its indications, characteristics
of the techniques used, advantages when compared to con-
ventional surgery, follow-up after the procedure and possible
complications of the method in question. Duplicate articles,
those written in another language, published after the stipu-
lated date, and/or that addressed therapeutic endoscopy ap-
plied to another type of tumor were excluded.

Figure 1. Flowchart of the article selection process after applying the inclusion
and exclusion criteria.

DISCUSSION

Gastric tumors found during endoscopic inspection are clas-
sified according to macroscopic appearance, using the Japa-
nese Gastric Cancer Association (JGCA) classification scheme.
Early gastric cancer belongs to class zero, which is subdivided
into other subtypes: protruding (0-I), elevated superficial (0-
IIa), flat superficial (0-IIb), depressed superficial (0-IIc), and
excavated. (0-III)⁵.

In addition to the macroscopic classification, there is also
the Lauren histological classification, in which gastric cancer
is divided into: (i) intestinal cancer, comprising papillary ade-
nocarcinoma (well or moderately differentiated) and mucinous
adenocarcinoma without signet ring cells; (ii) diffuse, which
includes signet ring cell adenocarcinoma and undifferentiated
adenocarcinoma; and (iii) mixed, defined by characteristics of
both intestinal and diffuse types⁶.
Superficial gastric lesions can also be classified according to

tumor invasion. In the first group, the tumor is confined to the
mucosa (M); in the second, the tumor extends to the submuco-
sa, but does not exceed 500µm (SM1); and in the third, there is
invasion of more than 500µm of the submucosa (SM2)⁵.

Once EGC is diagnosed, TNM staging is performed. Imaging
tests, preferably computed tomography of the chest and to-
mography or magnetic resonance imaging of the abdomen and
pelvis with contrast, should be requested. The size of the neo-
plasm can vary from pT1, when the tumor invades the lamina
propria, mucosal or submucosal muscle; pT1a for tumors that
invade the mucosal lamina propria or muscularis; and pT1b
when there is submucosal invasion. Lymph node involvement
ranges from the classification N0 in which there is no lymph
node metastasis to N3b when there is metastasis in more than
15 regional lymph nodes. The presence or absence of distant
metastases is defined by M1 and M0, respectively⁷.

As lymph node metastasis (LNM) is the most important prog-
nostic factor in GC, gastrectomy with lymphadenectomy is the
gold standard approach for the treatment of this type of tu-
mor, including for patients with EGC⁸. However, endoscopic
resection has become the approach of choice for these cases
because it is minimally invasive, shows results comparable to
surgical resection, reduces morbidity and mortality, has low
complication rates and low cost, and preserves the patient’s
quality of life 3,8.

Since endoscopic resection is a method of local approach,
indications should be limited to lesions with a low probabil-
ity of LNM, assessed using the predicted depth of the tumor,
histological type, presence of ulceration (UL), and size of the
lesion. The lesions are classified into three categories⁹:

1. Absolute indication: are lesions at risk of <1% of LNM and
long-term outcomes similar to those with surgical gastrectomy 10.

a) For EMR/ESD techniques, the indication encompasses dif-
ferentiated intramucosal adenocarcinoma, with depth of
invasion clinically diagnosed as pT1a, diameter less than
or equal to 2 cm, and no ulceration findings (UL0)11.

b) For ESD exclusively, there are two possible situations: (i)
differentiated-type adenocarcinomas without ulcerative
findings (UL0), in which the depth of invasion is classified
as pT1a and the diameter is greater than 2 cm; and (ii)
differentiated-type adenocarcinomas with ulcerative find-
ings (UL1), in which the depth of invasion is diagnosed as
pT1a and the diameter is less than or equal to 3 cm 11.

2. Expanded indication: are lesions that are presumed to
have a <1% risk of LMN, but which still lack sufficient evidence
for a long-term outcome after endoscopic resection.10 Covers
undifferentiated adenocarcinomas without ulcerative findings
(UL0) in which the depth of invasion is diagnosed as pT1a and

Potencial articles identified (n=2703)
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Articles excluded for duplication (n=36)

Articles excluded after reading the
abstract (n=24)
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Articles selected for review(n=27)
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of the primary tumor and the possibility of lymph node me-
tastasis. Thus, resection can be classified into endoscopic cur-
ability A (eCureA), B (eCureB), and C (eCureC) according to the
conditions foreseen in each group11:

1. eCureA - resection is classified as eCureA when the lesion
has no ulcerative findings (UL0) and all conditions are met:
en bloc resection, dominant differentiated histological type,
pT1a, negative horizontal margin (HM0), negative vertical mar-
gin (VM0) and no lymphovascular infiltration (Ly0, V0). Howev-
er, if the undifferentiated component of the lesion exceeds 2
cm in diameter, the resection is classified as eCureC-211.

When the cancer has ulcerative findings (UL1), the resection
is classified as eCureA when all of the following conditions are
met: en bloc resection, tumor size ≤ 3 cm, dominant differen-
tiated histological type, pT1a, HM0, VM0, Ly0, V011.

2. eCureB - resection is classified as eCureB for dominant un-
differentiated histological type when all conditions are met:
UL0, en bloc resection, pT1a, HM0, VM0, Ly0, V0, tumor size
≤ 2 cm11.

Resection is also classified as eCureB in cases of pT1b tumors
when all of the following conditions are met: en bloc resec-
tion, dominant differentiated histological type, pT1b1 (SM1),
HM0, VM0, Ly0, V0, tumor size ≤ 3 cm. However, if the undif-
ferentiated component is positive in the submucosal invasion
portion, endoscopic curability is classified as eCureC-211.

3. eCureC - resection can be defined as C-1 (eCureC-1) when
it has a differentiated dominant histological type and meets
the criteria to be eCureA or eCureB but was not resected en
bloc or had a positive horizontal margin (HM1), or as C-2 (eCu-
reC-2), contemplating all other eCureC resections11.

Any sample that does not meet the criteria for curative re-
section proposed by the JGCA is categorized as a non-curative
resection. In this case, gastrectomy with lymphadenectomy
is indicated. Nevertheless, as LNM occurs in only 5–10% of pa-
tients undergoing radical surgery, the recommendation for all
patients who fall into this situation may be considered overes-
timated and excessive22,23.

Some risk factors may be associated with the recurrence
of EGC and LNM after ESD: incomplete resection, tumor size
(greater than 3 cm), positive vertical margin, lymphovascular
invasion, tumor location in the upper third of the stomach,
male sex, older adults over 60 years of age, other previous
tumors, undifferentiated dominant histological type, submu-
cosal invasion, and infection by Helicobacter Pylori24,25,26.

Follow-up should be planned after assessment of curability 
based on histopathological examination of dissected samples. 
For cases of eCureA, follow-up with annual or biannual endos-
copy is recommended. For patients classified as eCureB, in 
addition to the biannual or annual follow-up with endoscopy, 
ultrasound, or abdominal tomography should be performed for 
surveillance of metastases. For both classifications, investiga-
tion and eradication of Helicobacter Pylori is recommended 11. 

For patients classified in eCureC-1, the options indicated 
are: repeat ESD, perform surgical resection, wait for the ini-
tial effects of the ESD performed and endoscopic coagulation 
using laser or argon plasma coagulator. As for the eCureC-2 
classification, gastrectomy with lymphadenectomy should be
considered as the standard treatment11.

Before indicating an invasive procedure to a patient, factors
such as: previous comorbidities, adverse events associated
with general anesthesia and surgery, quality of life after to-
tal/partial gastrectomy, benefits of surgery in terms of clinical
follow-up, patient willingness, and prognostic factors related
to low overall survival (such as smoking, history of previous

the lesion diameter is less than or equal to 2 cm 11.

3. Relative indication: covers tumors that do not fit the ab-
solute or expanded indications and should undergo surgical
resection. However, these are older patients or patients with
severe comorbidities, at high operative risk. Thus, they can
undergo endoscopic resection, provided that the patient’s
consent is obtained after explaining the risk of residual injury,
usually in the form of lymph node metastasis11.

The optimal endoscopic treatment method should be se-
lected after analyzing the patient’s condition, lesion charac-
teristics, and the experience of the endoscopist10. There are
two main techniques that can be used: endoscopic mucosal
resection (EMR) or mucosectomy and endoscopic submucosal
dissection (ESD)12.

By means of the EMR technique, initially, an injection of
ten percent glycerin or hyaluronic acid solution is performed
in the submucosal layer, to induce its elevation and maintain
the “bubble” effect for a prolonged period. After injection of
sufficient volume into the submucosa, the target lesion is ele-
vated and can be grasped by the diathermic loop and resected
with a safety margin and without excessive thermal damage to
muscle tissues13,14.

In ESD, after a thorough inspection of the lesion, the resection
limits are marked using cautery, with minimum margins of 5mm.
Then, a liquid injection with colloid is performed in the submu-
cosa, usually starting at the proximal margin in antrum lesions
and at the distal margin in lesions in the proximal body or cardia,
and satisfactory elevation of the lesion should be observed4.

A partial or total circumferential incision is performed, with
partial being preferable, since the presence of residual mu-
cosa prevents fluid leakage. Throughout the procedure, re-
peated injections are given into the submucosa to maintain
good elevation of the edges. Subsequently, the resection of
the deep submucosal layer is performed, in the anal-oral or
oral-anal direction, according to the location of the lesion,
always preventing or containing the possible hemorrhages that
may arise. The en bloc dissection of the submucosal layer is
completed using the flap previously created in the mucosa to
expose the submucosal space 3,13.

EMR was first described in 1984 and has been widely ac-
cepted as an effective and minimally invasive treatment for
EGC. However, lesions larger than 2 cm in diameter cannot be
completely resected at once, prompting a high risk of local
recurrence. In 1999, the ESD technique was published for the
first time, and it can be performed on larger lesions and using
en bloc resection15,16.

When comparing the two techniques in a meta-analysis
study, ESD was associated with higher rates of: en bloc resec-
tion, complete resection, and curative resection, as well as a
reduced risk of local recurrence. On the other hand, it is cor-
related with higher perforation rates and a longer procedure
time. It is also noted that there was no significant difference in
post-treatment bleeding in the two approaches17.

When compared to conventional surgery, endoscopic resec-
tion was presented as a method with a lower hospital cost, lower
mortality rates during the procedure, less surgical trauma, and
faster recovery18. Nevertheless, the overall and disease-specific
survival rates are comparable to surgical resection19.

Despite presenting low rates, the main complications of EMR
are: acute bleeding and late symptomatic bleeding, that can
occur from 24 hours to 8 weeks after the procedure, and per-
foration20. There are other less frequent adverse events, such
as transient bacteremia, aspiration pneumonia, pre-pyloric
stenosis, and deep vein thrombosis21.

The JGCA guidelines for evaluating the curability of endo-
scopic resection are based on two factors: complete removal
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cancer, and presence of lymphovascular invasion (LVI))27.

CONCLUSION

Endoscopic treatment for EGC, using both techniques, has
replaced conventional surgery as it is a minimally invasive
method; has low cost; presents lower rates of complications;
preserves the patient’s quality of life; has a quick recovery;
minor surgical trauma; virtually zero mortality during the pro-
cedure; and has general and disease-specific survival rates
comparable to gastrectomy.
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