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Is Radical Surgery Necessary for All Patients Diagnosed as Having 
Non-Curative Endoscopic Submucosal Dissection?

Si Hyung Lee and Byung Sam Park

Division of Gastroenterology and Hepatology, Department of Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea

If a lesion does not meet the expanded indication criteria for treatment with endoscopic therapy for early gastric cancer or has a positive 
resection margin, it is regarded as suitable for non-curative resection. Non-curative resection is closely related to the risk of local 
recurrence, lymph node metastasis, and poor prognosis. If the result is confirmed as non-curative resection, additional treatment should 
be considered depending on the risks of residual tumor, local recurrence, and lymph node metastasis. As lymphatic invasion is the 
most important risk factor of recurrence and poor prognosis, surgical treatment should be considered if lymphatic invasion is present. 
If patients are not suitable for additional surgery owing to old age or coexisting severe disease, close surveillance can be an alternative 
treatment option. clin endosc  2019;52:21-29
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INtRoDuCtIoN

Gastric cancer is the fourth most common cancer in the 
world and has the second highest cancer-related mortality 
among all cancer types.1 Early detection and treatment of 
gastric cancer are known to significantly reduce its associated 
mortality.2 The diagnostic rate of early gastric cancer (EGCa) 
is increasing owing to the increase in the number of individ-
uals who undergo health screening and the expansion of na-
tional cancer screening programs. Therefore, the importance 
of EGCa treatment strategy is increasing.

Traditionally, the standard therapy for gastric cancer is 
surgery. In recent years, endoscopic treatment such as endo-
scopic mucosal resection (EMR) and endoscopic submucosal 

dissection (ESD) have been used for the treatment of EGCa, 
and clinical results have been reported to be as good as those 
of surgery.3,4 The outcome of endoscopic resection for EGCa 
has been reported to be inferior to that of surgery. Thus, en-
doscopic resection is accepted as the standard treatment for 
EGCa with no or very low risk of lymph node metastasis.5,6

Endoscopic treatment of EGCa should enable curative re-
section in the absence of lymph node or distant metastasis. In 
the past, the absolute indication for endoscopic treatment of 
EGCa was differentiated intramucosal cancer measuring <2 
cm for the elevated type or 1 cm for the depressed type with-
out ulceration.7 However, the expansion of the indications for 
the endoscopic treatment of EGCa has become an important 
issue because ESD is widely used as the standard treatment 
for EGCa. As the number of elderly patients who cannot tol-
erate operation is increasing and quality of life has become an 
important element of therapy, these factors have become an 
important background for the expansion of treatment indica-
tions.

The indication for endoscopic therapy has expanded be-
cause many articles reported that several patients with EGCa 
have very low risk of lymph node and distant metastases.8 The 
expanded indication was introduced to include tumors clini-
cally diagnosed as (a) differentiated-type intramucosal adeno-
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carcinoma with a tumor diameter of >2 cm without ulcer or (b) 
≤3 cm with ulcer, and (c) undifferentiated-type intramucosal 
adenocarcinoma with a tumor diameter of ≤2 cm without ul-
cer (Table 1).9,10

Endoscopic resection of EGCa can be performed in accor-
dance with the absolute and expanded indications defined on 
the basis of tumor differentiation type, size, ulcer status, and 
depth of invasion. However, endoscopic curative resection 
of EGCa is not always possible, and the use of non-curative 
resection with a risk of lymph node metastasis is increasing 
according to the expansion of the treatment indication. Gas-
trectomy with lymph node dissection has become the stan-
dard management in non-curative resection owing to the risk 
of local recurrence and lymph node metastasis.11,12 As the av-
erage life expectancy and the elderly population or number of 
patients with severe coexisting diseases increase, the number 
of cases of redo-ESD or argon plasma coagulation, or simple 
follow-up has been increasing in non-curative endoscopic re-
section.

The purpose of this paper was to discuss the strategies for 
additional treatment after endoscopic non-curative resection 
of EGCa.

DEFINItIoN oF NoN-CuRAtIvE 
RESECtIoN

Physicians should consider two factors for curability eval-
uation in the endoscopic treatment of EGCa, namely com-
pleteness of the primary tumor control by endoscopy and the 
possibility of lymph node metastasis. Curative resection is 
defined as one-piece resection (en bloc) of tissue with no evi-
dence of tumor cells in the lateral or vertical resection margin 
under microscopic examination and no evidence of vessel and 
lymphatic invasion. In the Japanese gastric cancer treatment 
guideline in 2014, absolute and expanded curative resection 
criteria are presented according to the characteristics of the 
removed tumor (Table 2).9 If the lesion does not meet these 
curative criteria, it is indicated for non-curative resection.

FREquENCy AND RISk FACtoRS oF 
NoN-CuRAtIvE RESECtIoN

ESD is widely used for EGCa therapy, and the non-curative 
resection rate in ESD cases is lower than that in EMR cases. 
On the basis of a Japanese study that compared the non-cu-
rative resection rate between EMR and ESD, the non-curative 
resection rate was 36.7% in the EMR group in the 1990s and 
17.0% in the ESD group in the 2000s.

Table 1. Indication for Endoscopic Treatment Early Gastric Cancer

Standard treatment (absolute indication)

Differentiated-type intramucosal adenocarcinoma with a tumor diameter of ≤2 cm without ulcerative findings

Investigational treatment (expanded indication)

(a) differentiated-type intramucosal adenocarcinoma with a tumor diameter of >2 cm without ulcer

(b) differentiated-type intramucosal adenocarcinoma with a tumor diameter of ≤3 cm with ulcer

(c) undifferentiated-type intramucosal adenocarcinoma with a tumor diameter of ≤2 cm without ulcer

Table 2. Definition of Curative Resection

Curative resection: fulfills all of the following conditions

One-piece (en bloc) resection
Tumor size of ≤2 cm in diameter
Differentiated type
Intramucosal invasion
Negative horizontal and vertical margins
Negative lymphovascular infiltration

Curative resection of tumors in the expanded indication: fulfill all of the following conditions

One-piece (en bloc) resection, negative horizontal and vertical margins, and negative lymphovascular infiltration
(a) Tumor size of >2 cm, differentiated type, intramucosal invasion, ulcer (−)
(b) Tumor size of ≤3 cm, differentiated type, intramucosal invasion, ulcer (+)
(c) Tumor size of ≤2 cm, undifferentiated type, intramucosal invasion, ulcer (−)
(d) Tumor size of ≤3 cm, differentiated type, submucosal invasion (SM1)
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The incidence of non-curative resection after endoscopic 
resection of EGCa has been reported to be approximately 
11.9%–18.5% according to various reports (Table 3).13-17 Var-
ious studies have analyzed the risk factors of non-curative 
endoscopic resection of EGCa (Table 3).

In a Japanese study on ESD of EGCa, the risk factor of 
non-curative resection had been reported to be a lesion size 
of >3 cm, presence of ulceration, and tumor located in the 
upper body.14 Another Japanese study reported that tumor 
size of >20 mm, the superficial elevated and depressed types, 
and the undifferentiated type increase the risk of non-curative 
resection.18 According to a large retrospective Korean study, 
large tumor size (≥2 cm), tumor located in the upper body, 
the presence of ulcer, fusion of gastric folds, the absence of 
mucosal nodularity, spontaneous bleeding, and undifferenti-
ated tumor were the risk factors of non-curative resection.19 
As mentioned earlier, the risk tended to increase with larger 
tumor sizes, tumors located in the upper area, and undiffer-
entiated tumors. In addition to the characteristics of the lesion 
at the time of the procedure, a study compared endoscopic 
techniques and the risk factors of non-curative resection, 
and histological discrepancy before and after endoscopic 
treatment.15 In the previous study, the causes of non-curative 
resection were classified into three categories as follows: inad-
equate technique, preprocedural misdiagnosis, and problems 
in histological diagnosis. Large lesion size, long procedure 
time, and inexperience of the endoscopist were the risk fac-
tors of inadequate technique. The upper area of the stomach 
and cancer with submucosal invasion were associated with 
a higher risk of non-curative resection due to preprocedural 

misdiagnosis and problems in the histological diagnosis. Var-
ious techniques such as endoscopic ultrasonography (EUS), 
magnifying endoscopy with narrow-band imaging, computed 
tomography, and positron emission tomography have been 
introduced to lower preprocedural misdiagnosis. However, in 
one Korean study, EUS and computed tomography imaging 
equipment showed 80%–90% accuracy in predicting lesion 
invasion and lymph node metastasis, but the use of these 
imaging techniques has been reported to have limitations.20 
In a meta-analysis of whether EUS is useful for assessing the 
staging depth of invasion of EGCa, EUS was reported to be 
ineffective for accurately predicting depth of invasion before 
EGCa treatment.21 The estimation of the extents of lesion 
invasion and lymph node metastasis using imaging studies is 
still limited, and further research is needed.

In summary, the risk factors of non-curative resection with 
ESD for EGCa are tumor size (>2–3 cm), tumor located in the 
upper body, undifferentiated cell type, inadequate endoscopic 
technique and preprocedural misdiagnosis, and discrepancy 
of histology before and after ESD.

FREquENCy AND RISk FACtoRS oF 
PoSItIvE HoRIzoNtAl mARgIN

Among cases of non-curative resection, only those with a 
positive horizontal margin were reported to have superior 
prognosis as compared with other cases of non-curative re-
section.9 Therefore, careful consideration should be given to 
the treatment strategy in terms only of a positive horizontal 

Table 3. Risk Factors of Non-Curative Resection of EGCa after ESD

Author Number of NCRs Risk factor of NCR Difference in survival,
NCR vs. CR

Kim et al.19 16.6% Large lesion size (20 mm) (OR, 2.674)
Tumor located in the upper body (OR, 2.034)
Presence of ulcer (OR, 2.413)
Fusion of gastric folds (OR, 2.931)
Absence of mucosal nodularity (OR, 1.855)
Spontaneous bleeding (OR, 2.496)
Undifferentiated tumor histology (OR, 2.413)

Overall survival in NCR is inferi-
or to that in CR (p<0.01)

Overall survival in NCR with 
gastrectomy is not inferior to 
that in CR (p=0.356)

Toyokawa et al.15 16% Large tumor size, long procedure time, inexperienced 
endoscopist, tumor located in the upper area of the 
stomach, and submucosal invasion

Ohara et al.18 14.3% Tumor size of >20 mm (OR, 3.31)
Superficial elevated and depressed type (OR, 4.37)
Undifferentiated type (OR, 5.93)

Hirasawa et al.14 11.9% Tumor sized of >3 cm (OR, 6.30)
Ulcer finding (OR, 2.71)
Tumor located in the upper body (OR, 2.67)

EGCa, early gastric cancer; ESD, endoscopic submucosal dissection; NCR, non-curative resection; CR, curative resection; OR, odds ratio.
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margin. According to previous reports, the positive horizon-
tal margin after ESD was reported to be 2%–12.4% (Table 4). 
Several studies reported the risk factors of positive horizontal 
margin after ESD in EGCa. According to the study by Numa-
ta et al., the risk factors of positive horizontal margin in ESD 
of EGCa were tumor located in the upper third of the stom-
ach and non-matching the absolute indication for endoscopic 
treatment of EGCa.22 The percentage of the positive horizon-
tal margin after ESD was 2%, and local recurrence was found 
only in 3 patients and managed with redo ESD.

Another Japanese study reported that the risk factors of 
positive horizontal margin were tumor size of >3 cm (odds ra-
tio [OR], 1.794; p=0.029), tumor located in the upper third of 
the stomach (OR, 3.382; p=0.015), and mixed histological type 
(OR, 2.347; p=0.002).23 In a Korean study of 1358 ESD-treated 
patients with EGCa that aimed to identify the risk factors 
of positive horizontal margin, the authors concluded that 
extremely well-differentiated adenocarcinoma and multiple 
lateral margins were the only risk factors.24

RISk oF loCAl RECuRRENCE AND 
lymPH NoDE mEtAStASIS AFtER NoN-
CuRAtIvE RESECtIoN

According to a prospective and retrospective study that 
performed ESD of EGCa, incomplete resection or piecemeal 
resection is closely related to local recurrence of gastric can-
cer.25,26 In case of non-curative resection after ESD of EGCa, 
additional treatment should be performed after identifying 
the risks of residual tumor and recurrence.

According to various reports, the incidence rate of residual 
tumor was 24.6%–34.9% in the analysis of specimens ob-
tained after surgical treatment with non-curative resection 
of EGCa.27,28 On the basis of studies about the risk factors 
of residual tumors, larger tumor size (2–3 cm),27,29 positive 
horizontal margin,27,29,30 positive vertical margin,29 presence 
of lymphovascular invasion,29,30 diffuse type of cancer,30 and 
piecemeal resection30 were the risk factors of residual tumor.

Many reports have identified the risk factors of local recur-
rence after non-curative resection. According to the Korean 
study conducted by Kim et al. to identify the risk factors of 
local recurrence in positive horizontal margin, tumor size of 
>2 cm (OR, 4.48), positive horizontal margin (+), and resec-
tion length of >6 mm (OR, 7.65) were the risk factors of local 
recurrence.31 On the basis of the studies about the risk factors 
of recurrent tumors after endoscopic resection, presence of 
lymphovascular invasion, long segment of the positive hori-
zontal/vertical margin, and inclusion from the expanded indi-
cations were the risk factors of residual tumor.31,32 In a study in 
patients with EGCa who underwent a non-curative resection 
with a positive vertical resection margin, the incidence of re-
sidual tumor/local recurrence was 33.3% and the total length 
of lateral resection was a risk factor of residual tumor/local 
recurrence.33 In summary, the factors associated with resid-
ual tumor and local recurrence after endoscopic resection of 
EGCa were as follows: piecemeal resection, tumor size of >2–3 
cm, submucosa invasion, and lymphatic and vascular inva-
sions.

The information about the prevalence and risk factors 
of lymph node metastasis with non-curative resection after 
endoscopic treatment of EGCa is greatly helpful for future 

Table 4. Risk Factors of Positive Horizontal Margin

Author Definition of PHm Number of PHms Risk factor of PHm Residual/recurrent cancer

Numata et al.22 Direct tumor invasion (type A), pres-
ence of cancerous cells on either side 
of the 2-mm-thick resected tissue 
(type B), and unclear tumor margin 
resulting from crush or burn dam-
age (type C)

2.0%  
type A: 5 
type B: 9 
type C: 7

Tumor located in the upper 
third of the stomach and 
lesions not matching the 
absolute indication

Local recurrence
0.3% (3/1,053)

Fu et al.23 Presence of carcinoma cells in the lat-
eral margins

12.4% Size of >3 cm (OR, 1.794; 
p=0.029), tumor located in 
the upper third of the stom-
ach (OR, 3.382; p=0.015), 
and mixed histological type 
(OR, 2.347; p=0.002)

6% (5/30)

Lee et al.24 SLM+ group and MLM+ group 5.2%  
(SLM 60.6%
MLM 39.4%)

Risk factor of MLM and ex-
tremely well-differentiated 
adenocarcinoma

Residual tumor:
59% (27/46, in S)
65% (46/71, in F)

PHM, positive horizontal margin; OR, odds ratio; SLM, single lateral margin; MLM, multiple lateral margin involvement; S, surgery group; 
F, follow-up group.
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treatment decisions. However, the criteria for tumors that 
affect lymph node metastasis of EGCa are controversial. Ac-
cording to a study by Gotoda et al., no lymph node metastasis 
was found in undifferentiated intramucosal carcinomas of <2 
cm without ulcer and submucosal invasive carcinomas of <3 
cm without lymphovascular invasion.34 This was the back-
ground of the expansion of the indications from the absolute 
indications of endoscopic resection of EGCa. However, in 
some reports, lymph node metastasis was observed in undif-
ferentiated intramucosal tumors of <2 cm or differentiated 
submucosal tumors of <3 cm in diameter.35-38 A meta-analysis 
of lymph node metastasis of undifferentiated EGCa revealed 
that undifferentiated carcinoma of >2 cm in size, SM invasion, 
presence of lymphovascular invasion, presence of an ulcer 
finding, and histological type (non-signet ring carcinoma) 
were more related to lymph node metastasis.39 Moreover, in 
a meta-analysis that compared the incidence of lymph node 
metastasis between the absolute and expanded indications 
according to Japanese guidelines, Abdelfatah et al. showed a 
high risk of lymph node metastasis in undifferentiated tumors 
of <2 cm or submucosal tumors of <3 cm in diameter.40

According to various reports, lymph node metastasis was 
observed in approximately 5.2%–9.3% of patients who un-
derwent surgery after non-curative resection.28,41,42 In several 
studies that performed gastrectomy and lymphadenectomy 
after non-curative endoscopic resection, lymphovascular in-
vasion and SM2 or higher were independent risk factors of 
lymph node metastasis.29,41 However, lymph node metastasis 
was rare in patients with only a positive horizontal margin 
after non-curative resection.13,43 In a meta-analysis of the fac-
tors associated with lymph node metastasis in 1,720 patients 
who underwent additional gastrectomy after non-curative 
resection, vascular invasion, lymphatic invasion, SM2 inva-
sion, and positive vertical margin significantly correlated with 
metastasis.42 These reports suggest that the risk of lymph node 
metastasis is high in the presence of lymphatic invasion, vas-
cular invasion, positive vertical margin, and SM2 and higher, 
but the risk is low in patients with positive horizontal margin 
alone. In a recent report and meta-analysis, undifferentiated 
or submucosal tumors of <2–3 cm in size had a risk of lymph 
node metastasis.39 Thus, further research is needed in the fu-
ture to clarify the size and tumor characteristics.

loNg-tERm outComE AFtER NoN-
CuRAtIvE RESECtIoN

Additional treatment with non-curative resection of EGCa 
should be chosen according to the risk of residual tumor, re-
currence, and lymph node metastasis by assessing the tumor 

size, depth of invasion, degree of differentiation, positivity of 
lateral and vertical resection margins, and lymphatic and vas-
cular invasions. Various early studies showed that gastrectomy 
with lymphadenectomy would result in better prognosis if 
non-curative resection has a high risk of residual or recurrent 
tumor and lymph node metastasis.13,44,45

The study about the natural course of differentiated EGCa 
treated with non-curative resection reported overall 3-  and 
5-year survival rates of 82.9% and 77.1%, respectively. Un-
derlying disease and lymphovascular invasion were the risk 
factors of poor prognosis. The overall 3-  and 5-year survival 
rates without lymphovascular invasion were 86.1% and 81.8%, 
respectively, which were superior than those in patients with 
lymphovascular invasion (61.9% and 42.4%, respectively; 
p<0.001).37 They recommended that additional surgery should 
be considered for patients with lymphovascular invasion.

In a cohort study that compared mortality and recurrence 
rates among patients who initially underwent standard sur-
gery (group A), patients who underwent additional surgery 
after non-curative ESD (group B), and patients who did not 
undergo additional surgery after non-curative ESD (group 
C), the overall mortality and recurrence rates were not sig-
nificantly different between groups A and B.46 However, the 
mortality and recurrence rates in group C were higher than 
those in group A. Thus, they concluded that additional sur-
gery should be chosen after non-curative ESD to obtain a 
good prognosis. The disadvantages of these studies, however, 
are that the group not treated with additional surgery after 
non-curative ESD had significantly higher age and incidence 
of mortality due to associated diseases. Moreover, it is reason-
able that patients with a positive horizontal margin alone and 
a relatively good prognosis should be excluded in the study.

Recently, several studies were conducted to compare the 
survival rates between patients who received additional 
surgery and those who underwent simple follow-up after 
non-curative resection except for those with a simple positive 
horizontal margin (Table 5). In those studies, a significant 
difference in overall survival (OS) but not disease-specific 
survival (DSS) was found between the two groups.36,41,45,47-49 
In a larger-scale Japanese retrospective multicenter study, the 
3- and 5-year OS rates in the additional surgery group were 
higher than those in the simple follow-up group. However, the 
3- and 5-year DSS rates in the additional surgery group were 
not significantly different from those in the simple follow-up 
group. Lymphatic invasion was found as an independent risk 
factor of recurrence in the follow-up group. They recom-
mended additional surgery in case of lymphatic invasion after 
non-curative ESD. The reason for the lower OS rate in the 
follow-up group than in the additional surgery group is pre-
sumed to be the higher rate of coexistent disease or larger pro-
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portion of elderly patients in the follow-up group. That is, not 
all non-curative resections require surgery. However, if a risk 
of lymph node metastasis or recurrence is present, surgical 
treatment is indicated. In many previous reports, lymphovas-
cular invasion has been reported to increase the risk of lymph 
node metastasis and recurrence. Therefore, we think that sur-
gical treatment should be considered when lymphovascular 

invasion is present.

tREAtmENt oPtIoNS otHER tHAN 
SuRgERy

The most commonly adopted method other than surgery 

Table 5. Long-Term Outcomes of Non-Curative Resection

Author Exclusion Additional
tx (S/F) lNm (%) Risk factor of lNm Survival data (S vs. F)

Hatta et al.16 Only PHM 1,064/905 8.4% 5-OS 96.7% vs. 84.0% 
3-OS 92.6% vs. 75.2% 
p<0.001 
5-DSS 98.8% vs. 97.5% 
3-DSS 99.4% vs. 98.7% 
p=0.012

Suzuki et al.17 Only PHM 356/212 5.1% in S 
3.8% in F

S group:
PVM with SM (OR, 3.6)

LI (3.5)
F group: LVI (HR, 6.6)

5-OS 94.7% vs. 83.8% 
p<0.001 
5-DSS 98.8% vs. 96.8% 
p=0.10

Kawata et al.41 Only PHM 323/183 9.3% S group: 
LVI (OR, 8.57; p=0.0001)

5-OS 90.0% vs. 72.0% 
p<0.001 
5-DSS 98.7% vs. 96.5% 
p=0.07

Kim et al.47 Only PHM 194/80 5.7% 5-OS 94.3% vs. 85% 
p<0.001

Kikuchi et al.48 Only PHM 73/77 11.00% LI (p=0.012) 5-OS 85.0% vs. 79.4% 
p=0.09 
5-DSS 97.0% vs. 95.3% 
p=0.65

Toya et al.49 Only PHM 45/21 2.2% OS is higher in S (p=0.028)
DSS is not significantly different (p=0.495)

Yang et al.36 N/A 123/144 18% 
12.2% in S  
2.1% in F

VI (OR, 7.83; p=0.001)
SM2 (OR, 4.98; p=0.016)

Antral location (OR, 12.65; p=0.017)

5-DSS 98.7% vs.97.4% 
p=0.539

Jeon et al.45 N/A 264/198 DSS 96.7% vs. 86.2% 
p=0.030

Tx, treatment; LNM, lymph node metastasis; S, surgery group; F, follow-up group; PHM, positive horizontal margin; OS, overall survival; 
DSS, disease-specific survival; PVM, positive vertical margin; OR, odds ratio; LI, lymphatic invasion; LVI, lymphovascular invasion; HR, 
hazard ratio; N/A, not available; VI, venous invasion.

Non-curative resection after ESD

If surgery is possibleb)

Additional ET or follow-up

Only positive horizontal margin
or piecemeal resection

LVI (+) or
two or more other risk factora)

Additional surgery

Fig. 1. Modified treatment strategy after non-curative endo-
scopic resection of early gastric cancer.9,55 ESD, endoscopic 
submucosal dissection; LVI, lymphovascular invasion; ET, en-
doscopic treatment. a)Tumor size of >30 mm, positive vertical 
margin, venous invasion, and submucosal invasion of ≥500 
mm. b)If surgery is not possible in elderly patients or patients 
with severe coexisting disease.
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is additional endoscopic treatment such redo ESD or argon 
plasma coagulation. Additional ESD can assess curative resec-
tion after retreatment, can preserve stomach function, does 
not affect quality of life, and can be performed relatively easy 
in elderly patients or patients with underlying diseases. How-
ever, because of the fibrosis of the submucosal layer associated 
with the previous procedure, the procedure is technically 
difficult, which may lead to increased complications (bleed-
ing or perforation). Compared with ESD, the argon plasma 
coagulation method can be used safely but cannot be used to 
evaluate curative resection histologically after treatment. In a 
study of the efficacy and procedure time in secondary ESD, 
the procedure time in secondary ESD was longer than that 
in primary ESD, but no significant difference in complication 
was found between secondary and primary ESD.50 They sug-
gest that secondary ESD is safe and effective in preventing 
local recurrence after non-curative endoscopic resection. 
Other follow-up studies also described secondary ESD as a 
safe and effective method and recommended performing 
secondary ESD as soon as possible after primary endoscopic 
treatment.51,52

Recently, new surgical options such laparoscopic lymph 
node dissection without gastrectomy and sentinel node navi-
gation surgery have been introduced if the risk of recurrence 
is expected to be low.53,54 If patients desire to preserve stomach 
function to increase quality of life, new surgical options may 
be considered as alternative treatments. However, further re-
search on stability is needed.

tREAtmENt StRAtEgy oF NoN-
CuRAtIvE RESECtIoN

If non-curative resection is performed after endoscopic 
treatment of EGCa, further treatment decisions should be 
made after assessment of the risks of recurrence of stomach 
cancer and lymph node metastasis. In case of no or very low 
risk of recurrence, additional endoscopic treatment or simple 
follow-up without additional surgery may be used as an alter-
native treatment.9 However, surgical treatment may be neces-
sary if there is a risk of recurrence and if the patient is healthy 
enough to tolerate surgery.

Fig. 1 shows the modified treatment strategy of non-cura-
tive resection after endoscopic therapy for EGCa.9,55

If only a positive horizontal margin is present, endoscopic 
treatment or follow-up can be used. In other situations, the 
risks of recurrence of gastric cancer and lymph node metas-
tasis should be analyzed for appropriate additional treatment. 
Most studies reported that lymphatic invasion is the most 
important risk factor of cancer recurrence and poor progno-

sis. In addition, tumor size of >3 cm, positive vertical margin, 
venous invasion, submucosal invasion of ≥500 mm were also 
identified as risk factors of cancer recurrence and poor prog-
nosis.55 Thus, in case of the presence of lymphatic invasion 
or two or more other risk factors, additional surgery should 
be considered if possible. However, if surgery is not possible, 
additional endoscopic treatment or close surveillance may be 
an alternative option especially for elderly patients or patients 
with severe coexisting diseases.

CoNCluSIoNS

Non-curative resection after endoscopic treatment for 
EGCa is related to the risk of local recurrence and lymph 
node metastasis. The physician must predict the possibility of 
non-curative resection through an accurate assessment of the 
lesion before treatment. If non-curative resection, additional 
treatment should be considered according to the risks of re-
sidual tumor, local recurrence, and lymph node metastasis. 
Lymphatic invasion, tumor size of >3 cm, positive vertical 
margin, venous invasion, and submucosal invasion of ≥500 
mm were the risk factors of cancer recurrence and poor prog-
nosis. As lymphatic invasion is the most important risk factor 
of poor prognosis, patients with lymphatic invasion or two of 
more other risk factors can be surgical candidates. In case of 
only a horizontal margin positive or patients with old age or a 
coexisting severe disease, close surveillance can be an alterna-
tive treatment option.
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