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Background/Aims: The eCura system, a scoring model for stratifying the lymph node metasta-
sis risk after noncurative endoscopic resection for early gastric cancer (EGC), has been internally 
validated, primarily for differentiated-type EGC. We aimed to externally validate this model for 
undifferentiated-type EGC.
Methods: This multicenter, retrospective cohort study included 634 patients who underwent ad-
ditional surgery (radical surgery group, n=270) or were followed up without additional treatment 
(no additional treatment group, n=364) after noncurative endoscopic resection for undifferenti-
ated-type EGC between 2005 and 2015. The lymph node metastasis and survival rates were 
compared according to the risk categories.
Results: For the radical surgery group, the lymph node metastasis rates were 2.6%, 10.9%, and 
14.8% for the low-, intermediate-, and high-risk eCura categories, respectively (p for trend=0.003). 
For the low-, intermediate-, and high-risk categories in the no additional treatment group, the 
overall survival (92.7%, 68.9%, and 80.0% at 5 years, respectively, p<0.001) and cancer-specific 
survival rates (99.7%, 94.7%, and 80.0% at 5 years, respectively, p<0.001) differed significantly. 
In the multivariate analysis, the hazard ratios (95% confidence interval) in the no additional treat-
ment group relative to the radical surgery group were 3.18 (1.41 to 7.17; p=0.005) for overall 
mortality and 2.60 (0.46 to 14.66; p=0.280) for cancer-specific mortality in the intermediate-to-
high risk category. No such differences were noted in the low-risk category.
Conclusions: The eCura system can be applied to undifferentiated-type EGC. Close follow-up 
without additional treatment might be considered for low-risk patients, while additional surgery is 
recommended for intermediate- and high-risk patients. (Gut Liver 2023;17:537-546)

Key Words: Stomach neoplasms; Undifferentiated-type histology; Endoscopic mucosal resec-
tion; Lymphatic metastasis; Validation study

INTRODUCTION

Endoscopic resection (ER) is recommended for the 

treatment of early gastric cancer (EGC) that has a very low 
risk of lymph node (LN) metastasis, not only by Korean 
and Japanese guidelines1-4 but now also by U.S., European, 
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and British guidelines.5-7 However, approximately 16.0% to 
23.5% of patients who underwent ER for EGC did not meet 
the curative resection criteria; therefore, their procedures 
were considered to be noncurative resections.8-12 Radi-
cal gastrectomy with LN dissection is recommended for 
noncurative ER cases because of the risk of LN metastasis. 
However, LN metastasis has only been found in 5.1% to 
12.2% of patients during subsequent surgery.8-12 In addition, 
in clinical practice, some patients refuse radical surgery be-
cause of patient choice, comorbidities, or old age.9,13,14

Recently, a risk scoring model called the eCura system 
was proposed to assist clinicians in the decision-making 
process after noncurative ER.15 This model assigns a risk 
score for each risk factor for LN metastasis. According to 
the sum of scores, it categorizes patients into low-, inter-
mediate-, and high-risk groups according to their LN me-
tastasis risk.15 For patients in the high-risk category, radical 
surgery was recommended because surgery was associated 
with lower cancer recurrence and cancer-specific mortality 
rates compared with no additional treatment.16 In contrast, 
ER without additional treatment might be acceptable for 
patients in the low-risk category.15 However, the eCura 
system is currently only recommended for use in patients 
with differentiated-type EGCs because patients with an 
undifferentiated-type (UD) EGC comprised only 14.8% of 
the cohort that was used for development of the model.

UD EGC has a higher risk of LN metastasis than differ-
entiated-type EGC; therefore, it has the following stricter 
curative resection criteria: intramucosal tumor, absence 
of ulceration, and ≤2 cm in size.3 The noncurative resec-
tion rate for UD EGC was 29.1% to 38.6%, which appears 
higher than the rate for differentiated-type EGC.17-20 The 
risk factor criteria for the eCura system, including tumor 
size and submucosal invasion, were set for differentiated-
type histology.15 Thus, the applicability of the eCura system 
for selecting the appropriate treatment after noncurative 
ER for UD EGC remains unclear. Therefore, we performed 
an external validation study to evaluate whether the eCura 
system is useful for clinical decision-making process after 
noncurative ER for UD EGC.

MATERIALS AND METHODS

1. Patients
This multicenter retrospective cohort study used the 

same database as the previous study.21 In brief, the study 
population included patients who underwent noncurative 
ER for UD EGC at 18 institutions in Korea. Noncurative 
ER was defined as a resection that did not meet the follow-
ing curative resection criteria: en bloc resection, negative 

horizontal margin, negative vertical margin, mucosal cancer, 
tumor size ≤2 cm, absence of ulceration, and absence of 
lymphovascular invasion (LVI).3,4 We did not include non-
curative ER cases in which a positive horizontal margin was 
the only noncurative factor to match the inclusion criteria 
with those of the original eCura study.15 Additional exclu-
sion criteria were prior gastric cancer history, multiple initial 
gastric cancers, proper muscle invasion at additional sur-
gery, additional endoscopic treatment after noncurative ER, 
and no follow-up after ER. The study protocol was approved 
by the Institutional Review Boards of Kangbuk Samsung 
Hospital (IRB number: 2017-09-035) and each of the other 
participating hospitals. The informed consent was waived.

2. Baseline clinicopathological data
The medical records of the patients were reviewed, and 

baseline clinical data, including age, sex, American Society 
of Anesthesiologists (ASA) physical status classification, 
and tumor location were collected. Pathological data were 
also collected from the pathology reports of the endo-
scopic and surgical resections. All pathological specimens 
were processed and evaluated according to the Japanese 
Gastric Cancer Association guidelines at each hospital 
without a central pathology review.22 The UD histology 
was defined as signet ring cell carcinoma, poorly differen-
tiated adenocarcinoma, or mucinous adenocarcinoma.3,22 
A tumor containing dominant UD histology mixed with a 
differentiated-type component was also defined as UD his-
tology. Submucosal invasion was categorized as SM1 with 
depth of invasion <500 µm from the muscularis mucosa 
and SM2 with ≥500 µm.3,22 Lymphatic and vascular inva-
sion was assessed using hematoxylin and eosin staining, 
and D2-40 monoclonal antibody immunohistochemical 
(IHC) staining for lymphatic invasion was used at the pa-
thologist’s discretion at each institute. Elastic-Van Gieson 
staining or IHC staining using CD31 or CD34 for venous 
invasion was not performed.

3. Patient group definitions and follow-ups
Patients were divided into two groups according to the 

treatment they received after the noncurative ER. The radi-
cal surgery group included patients who underwent radical 
gastrectomy and LN dissection, and the no additional treat-
ment group included patients who were followed without 
additional treatment. Patients in the radical surgery group 
underwent follow-up endoscopy and abdominal computed 
tomography every 6 to 12 months for the first 3 years and 
then annually for 5 years. Patients in the no additional treat-
ment group were initially followed with endoscopy at 3 
months after the noncurative ER, after which they followed 
the same schedule as the radical surgery group.3,23
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4. eCura system and outcomes for validation
The eCura system is a risk score model that estimates 

the likelihood of LN metastasis for patients with EGC after 
noncurative ER.15 For each patient, the risk score is calcu-
lated as the sum of the scores for five risk factors: tumor 
size >30 mm (1 point), SM2 (1 point), lymphatic invasion 
(3 points), venous invasion (1 point), and positive vertical 
margin (1 point). Patients are classified into three risk tiers 
based on their cumulative scores: low-risk (0–2), interme-
diate-risk (3–4), and high-risk (5–7). In the present study, 
however, we obtained lymphatic and venous invasion 
information in combination, rather than individually, be-
cause IHC staining was not performed routinely for these 
patients. Thus, we assigned 3 points to LVI; consequently, 
the maximum point total was 6, rather than 7. Therefore, 
the high-risk category was assigned 5 to 6 points.

In this study, we validated the eCura system for UD 
EGC in three steps. First, we assessed the rate of LN me-
tastasis as diagnosed during the additional surgery for 
patients in the radical surgery group according to their 
risk scores and categories of the eCura system. Second, 
we evaluated the overall survival (OS), cancer-specific 
survival (CSS), and cancer recurrence rates in the no ad-
ditional treatment group according to the risk categories 
of the eCura system. Third, we compared the OS, CSS, 
and cancer recurrence rates between the radical surgery 
and no additional treatment groups stratified by the risk 
categories of the eCura system. OS was defined as the time 
from the initial ER to death from any cause. We also used 
claims data to determine mortality, and the disqualification 
of health insurance before the screening date (March 31, 
2019) was considered death from an unknown cause.24 CSS 
was defined as the time from the initial ER to death from 
gastric cancer. Cancer recurrence was defined as LN or 
distant recurrence, as in the original eCura system study.15

5. Statistical analysis
The distribution of baseline characteristics according 

to the risk categories of the eCura system was summarized 
as numbers (percentage) for the categorical variables and 
medians (interquartile range) for the continuous variables, 
and comparison was performed using a linear-by-linear 
association for the categorical variables and an analy-
sis of variance or Kruskal-Wallis test for the continuous 
variables. The LN metastasis rate according to the eCura 
system in the surgery group was also evaluated using the 
chi-square analysis or Fisher exact test, and the p for trend 
was obtained using the Cochran-Armitage trend test. 
Survival analyses were performed using the Kaplan-Meier 
method with a log-rank test and Cox regression analysis 
that was adjusted for age, sex, ASA physical status, tumor 
location, histology, and ulceration. The performance of the 
eCura system was evaluated by calculating the C statistics 
for the prediction of LN metastasis in the radical surgery 
group with bootstrapping of 1,000 replications and for the 
prediction of survival outcomes in the no additional treat-
ment groups as in the original study.15 A two-sided p-value 
<0.05 was considered significant. Statistical analyses were 
performed using SPSS version 21.0 (SPSS Inc., Chicago, IL, 
USA) and R statistical package version 4.2.0 (The R Foun-
dation for Statistical Computing, Vienna, Austria).

RESULTS

1. Patients
A total of 634 patients with noncurative ER for UD 

EGC were included into the radical surgery group (n=270) 
or the no additional treatment group (n=364) (Fig. 1). Ac-
cording to the eCura system, 151 (55.9%), 92 (34.1%), and 
27 (10.0%) patients in the radical surgery group and 317 

Endoscopic resection for undifferentiated-type early gastric cancer (n=1,124)

Noncurative resection (n=743)

Exclusions (n=109)
- Positive horizontal margin only (n=25)
- Prior gastric cancer history (n=28)
- Multiple initial gastric cancers (n=16)
- Proper muscle invasion (n=6)
- Additional endoscopic treatment (n=2)
- No follow-up after endoscopic resection (n=32)

Included in the study (n=634)

Radical surgery group (n=270)
Low risk (n=151)
Intermediate risk (n=92)
High risk (n=27)

No additional treatment group (n=364)
Low risk (n=317)
Intermediate risk (n=42)
High risk (n=5)

Fig. 1.Fig. 1. The flowchart of the study co-
hort.
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(87.1%), 42 (11.5%), and five (1.4%) patients in the no ad-
ditional treatment group were assigned to the low-, inter-
mediate-, and high-risk categories, respectively. The base-
line characteristics are summarized in Table 1. The median 
follow-up durations were 84.0 months (interquartile range, 
61.7 to 108.6 months) for survival and 58.9 months (inter-
quartile range, 40.2 to 71.4 months) for cancer recurrence. 
The minimum follow-up durations without having any 
event were 40.6 months for survival and 0.6 months for 
cancer recurrence.

2. LN metastasis according to the eCura system 
during surgical resection
LN metastasis was present in 18 patients (6.7%) of the 

radical surgery group. The LN metastasis rate signifi-
cantly increased with an increasing eCura risk score (p for 
trend=0.004) (Table 2). Accordingly, the LN metastasis 
rates for patients in the low-, intermediate-, and high-risk 
categories showed a significantly increasing trend of 2.6%, 
10.9%, and 14.8%, respectively (p for trend=0.003). Pa-
tients in the intermediate- and high-risk categories showed 

Table 1.Table 1. Baseline Characteristics of Patients in the Radical Surgery and No Additional Treatment Groups According to the Risk Categories of the 
eCura System*

Characteristic

Radical surgery group (n=270) No additional treatment group (n=364)

Low-risk
(n=151)

Intermediate-
risk (n=92)

High-risk
(n=27)

p-value
Low-risk
(n=317)

Intermediate-
risk (n=42)

High-risk
(n=5)

p-value

Age, yr 57.6 (51.1–66.7) 62.8 (55.6–70.4) 59.8 (52.4–71.8) 0.017 63.1 (53.0–72.5) 69.9 (54.8–78.4) 75.4 (72.2–79.6) 0.005
Male sex 93 (61.6) 57 (62.0) 22 (81.5) 0.132 185 (58.4) 27 (64.3) 1 (20.0) 0.695
ASA physical status 0.165 0.035
    I 93 (61.6) 48 (52.2) 17 (63.0) 176 (55.5) 19 (45.2) 3 (60.0)
    II 57 (37.7) 38 (41.3) 8 (29.6) 125 (39.4) 15 (35.7) 1 (20.0)
    III-IV 1 (0.7) 6 (6.5) 2 (7.4) 16 (5.1) 8 (19.1) 1 (20.0)
Tumor location 0.247 0.511
    Upper third 61 (40.4) 43 (46.7) 13 (48.2) 119 (37.5) 16 (38.1) 2 (40.0)
    Middle third 71 (47.0) 42 (45.7) 11 (40.7) 173 (54.6) 20 (47.6) 2 (40.0)
    Lower third 19 (12.6) 7 (7.6) 3 (11.1) 25 (7.9) 6 (14.3) 1 (20.0)
Tumor size, mm 26.0 (20.0–35.0) 23.0 (18.0–33.0) 35.0 (18.0–44.0) 0.014 26.0 (22.0–34.0) 25.5 (17.5–36.0) 24.0 (21.5–42.3) 0.872
Depth of invasion <0.001 <0.001
    Mucosa 85 (56.3) 13 (14.1) 0 233 (73.5) 8 (19.1) 0
    Submucosa <500 µm 27 (17.9) 20 (21.8) 0 45 (14.2) 5 (11.9) 0
    Submucosa ≥500 µm 39 (25.8) 59 (64.1) 27 (100.0) 39 (12.3) 29 (69.0) 5 (100.0)
Histology 0.003† 0.019†

    PD 112 (74.2) 74 (80.4) 24 (88.9) 195 (61.5) 30 (71.4) 4 (80.0)
    SRC 39 (25.8) 14 (15.2) 1 (3.7) 118 (37.2) 10 (23.8) 0
    Mucinous 0 4 (4.4) 2 (7.4) 4 (1.3) 2 (4.8) 1 (20.0)
Lymphovascular invasion 0 49 (53.3) 27 (100.0) <0.001 0 18 (42.9) 5 (100.0) <0.001
Ulceration 15 (9.9) 10 (10.9) 2 (7.4) 0.856 32 (10.1) 4 (9.5) 1 (20.0) 0.749
Positive vertical margin 4 (2.6) 33 (35.9) 17 (63.0) <0.001 5 (1.6) 17 (40.5) 4 (80.0) <0.001

Data are presented as median (interquartile range) or number (%).
ASA, American Society of Anesthesiologists; PD, poorly differentiated adenocarcinoma; SRC, signet ring cell carcinoma.
*The low-, intermediate-, and high-risk categories of the eCura system are assigned 0–2, 3–4, and 5–6 points, respectively, according to the sum of 
the following risk scores: 1 point for tumor size >30 mm, 1 point for submucosal invasion ≥500 µm from the muscularis mucosa, 3 points for lym-
phovascular invasion, and 1 point for positive vertical margin; †The proportion of patients with signet ring cell carcinoma was compared against the 
proportion of patients with poorly differentiated or mucinous adenocarcinoma.

Table 2.Table 2. Lymph Node Metastasis Rate According to the eCura System 
in the Radical Surgery Group

Score
Patients 
(n=270)

LNM 
(n=18)

Rate of LNM,  
% (95% CI)

Risk score
    0 51   2 3.9 (0.0–9.4)
    1 100   2 2.0 (0.0–4.8)
    2 36   4 11.1 (3.3–21.9)
    3 26   2 7.7 (0.0–18.7)
    4 30   4 13.3 (4.2–26.2)
    5 19   2 10.5 (0.0–25.7)
    6 8   2 25.0 (0.0–63.7)
    p for trend 0.004
Risk category (score)
    Low (0-1) 151   4 2.6 (0.1–5.2)
    Intermediate (2-4) 92 10 10.9 (4.4–17.6)*
    High (5-6) 27   4 14.8 (4.9–29.1)*
    p for trend 0.003

LNM, lymph node metastasis; CI, confidence interval.
*The intermediate- and high-risk category groups each showed a 
significantly higher lymph node metastasis rate than the low-risk cat-
egory group (p=0.008 and p=0.019, respectively).
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a significantly higher LN metastasis rate than those in the 
low-risk category (p=0.008 and p=0.019, respectively). 
The C statistic of the eCura score in the prediction of LN 
metastasis was 0.69 with 95% confidence intervals (CIs) of 
0.55 to 0.82 for the original sample and 0.54 to 0.80 for the 
bootstrap sample.

3. Survival and recurrence outcomes according to 
the eCura system
The OS rates for patients in the low-, intermediate-, and 

high-risk categories in the no additional treatment group 
were 92.7%, 68.9%, and 80.0% at 5 years, respectively, and 
the differences were significant (p<0.001) (Fig. 2A). How-
ever, the OS rates were not significantly different in the 
radical surgery group (p=0.686) (Fig. 2B). The CSS rates 
also differed significantly between patients in the low-, in-
termediate-, and high-risk categories in the no additional 
treatment group, with 5-year rates of 99.7%, 94.7%, and 
80.0%, respectively (p<0.001) (Fig. 3A). However, there 

were no such differences in the radical surgery group 
(p=0.052) (Fig. 3B).

In the Cox regression model that was adjusted for age, 
sex, ASA physical status, location, histology, and ulcer-
ation, overall mortality was significantly higher for patients 
in the intermediate-risk category (hazard ratio [HR], 2.80; 
95% CI, 1.45 to 5.40; p=0.002) and in the high-risk cat-
egory (HR, 4.61; 95% CI, 1.01 to 21.08; p=0.049) compared 
to those in the low-risk category in the no additional treat-
ment group. In addition, cancer-specific mortality rate was 
significantly higher for patients in both the intermediate- 
and high-risk categories than those in the low-risk category 
(p=0.007 and p=0.005, respectively). The C statistics (95% 
CI) of the Cox models were 0.84 (0.79 to 0.89) for overall 
mortality, 0.93 (0.85 to 1.00) for cancer-specific mortality, 
and 0.87 (0.78 to 0.97) for cancer recurrence.

Cancer recurrence outcomes were similar to the CSS 
outcomes (Table 3, Supplementary Fig. 1). In the adjusted 
analysis, both the intermediate- and high-risk categories 

B100

80

60

40

20

12

O
v
e
ra

ll
s
u
rv

iv
a
l

Duration of follow-up (yr)

0

Low risk
Intermediate risk
High risk

A

No. at risk
Low risk

Intermediate risk
High risk

317
42
5

310
38
5

0
0
0

1 2 3 4 5 6 7 8 9 10 11

296
33
3

206
24
2

124
16
2

43
8
0

Log rank p<0.001

5 yr survival rate
Low risk, 92.7%
Intermediate risk, 68.9%
High risk, 80.0%

100

80

60

40

20

12

O
v
e
ra

ll
s
u
rv

iv
a
l

Duration of follow-up (yr)

0

Low risk
Intermediate risk
High risk

No. at risk
Low risk

Intermediate risk
High risk

151
92
27

150
90
26

2
0
0

1 2 3 4 5 6 7 8 9 10 11

140
83
26

100
56
18

57
36
8

19
17
3

Log rank p=0.686

5 yr survival rate
Low risk, 97.3%
Intermediate risk, 91.4%
High risk, 95.5%

Fig. 2.Fig. 2. Overall survival according to the risk categories of the eCura system. (A) No additional treatment group. (B) Radical surgery group.

B100

80

60

40

20

12

Duration of follow-up (yr)

0

Low risk
Intermediate risk
High risk

A

No. at risk
Low risk

Intermediate risk
High risk

317
42
5

310
38
5

0
0
0

1 2 3 4 5 6 7 8 9 10 11

296
33
3

206
24
2

124
16
2

43
8
0

Log rank p<0.001

5 yr survival rate
Low risk, 99.7%
Intermediate risk, 94.7%
High risk, 80.0%

100

80

60

40

20

12

Duration of follow-up (yr)

0

Low risk
Intermediate risk
High risk

No. at risk
Low risk

Intermediate risk
High risk

151
92
27

150
90
26

2
0
0

1 2 3 4 5 6 7 8 9 10 11

140
83
26

100
56
18

57
36
8

19
17
3

Log rank p=0.052

5 yr survival rate
Low risk, 100%
Intermediate risk, 96.7%
High risk, 100%

C
a
n
c
e
r-

s
p
e
c
if
ic

s
u
rv

iv
a
l

C
a
n
c
e
r-

s
p
e
c
if
ic

s
u
rv

iv
a
l

Fig. 3.Fig. 3. Cancer-specific survival according to the risk categories of the eCura system. (A) No additional treatment group. (B) Radical surgery group.



Gut and Liver, Vol. 17, No. 4, July 2023

542  www.gutnliver.org

were associated with significantly higher cancer recurrence 
rates compared to the low-risk category in the no addition-
al treatment group (p=0.008 and p=0.013, respectively).

4. Survival and recurrence outcomes according to 
the treatment after noncurative ER
We compared the OS, CSS, and cancer recurrence rates 

between patients in the radical surgery and no additional 
treatment groups stratified by the risk categories of the 
eCura system. Because the intermediate-risk category 
showed an increased rate of LN metastasis in the radical 
surgery group, we combined the intermediate- and high-
risk categories in this analysis.

In the intermediate-to-high risk category, mortality was 
significantly higher for patients in the no additional treat-
ment group than those in the radical surgery group (HR, 
3.18; 95% CI, 1.41 to 7.17; p=0.005) (Table 4). In addition, 
HRs in the no additional treatment group compared to 
the radical surgery group were 2.60 (95% CI, 0.46 to 14.66; 
p=0.280) for the cancer-specific mortality and 2.23 (95% 
CI, 0.41 to 12.18; p=0.354) for the cancer recurrence in the 
intermediate-to-high risk category, respectively. However, 
no such differences were noted in the low-risk category.

DISCUSSION

In this study, we validated the usefulness of the eCura 
system for patients with UD EGC using a large indepen-
dent multicenter cohort. This model discriminated the 
risk of LN metastasis for patients who underwent radical 
surgery, as well as the OS, CSS, and cancer recurrence rates 
for patients with no additional treatment after noncurative 
ER for UD EGC. Additionally, the effect of radical surgery 
compared to no additional treatment on mortality and 
recurrence outcomes differed between patients in the low-
risk and intermediate-to-high risk categories. Our results 
indicate that the eCura system may be applicable for risk 
stratification after noncurative ER for UD EGC.

The eCura system was developed using a cohort that 
was dominated by patients with differentiated-type EGC.15 
Consequently, there were discrepancies between the crite-
ria for the eCura system risk factors and the curative resec-
tion criteria for UD EGC from Japanese Gastric Cancer 
Association guidelines,3 including tumor size, depth of 
invasion, and presence of ulceration. Because we aimed to 
validate whether this original model could predict LN me-
tastasis and cancer-specific outcomes for patients with UD 
EGC, we used the model without modification. However, 
lymphatic and venous invasion were combined as a single 
risk factor for LVI because the data available did not sepa-
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rate the information. This might have caused patients to 
be misclassified by the risk model in our study compared 
with the original eCura system—the risk score would have 
been lower by one point in our model than in the original 
one in patients with both lymphatic and venous invasion, 
while being higher by 2 points in patients with venous in-
vasion without lymphatic invasion. The LVI rate was 15.6% 
(99/634) in our study. In the original study, lymphatic and 
venous invasion were noted in 40.2% and 22.6% of patients 
who underwent radical surgery, respectively.15 In previous 
studies, 12.0% to 23.6% of patients had both lymphatic 
and venous invasion among those with LVI, and 13.0% to 
20.8% of patients had venous invasion without lymphatic 
invasion.25,26 In a recent systematic review, the OR for LN 
metastasis associated with LVI (4.17; 95% CI, 2.90 to 5.99) 
was similar to that of lymphatic invasion (4.22; 95% CI, 2.88 
to 6.19),27 which may support the appropriateness of using 
this modified version of the eCura system.

In our study, patients in the low-risk category showed a 
2.6% LN metastasis rate, which was very similar to the 2.5% 
rate for those in the original eCura study.15 Patients with no 
additional treatment in the low-risk category also showed 
a high CSS rate (99.7% at 5 years) and low risk of cancer 
recurrence (0.8% at 5 years). In the adjusted analysis, there 
were no differences in the OS, CSS, and cancer recurrence 
rates between patients who underwent radical surgery 
and those with no additional treatment. These results are 
consistent with those of previous eCura studies that were 
performed primarily with patients with differentiated-type 
EGC.15,16 Notably, however, even an eCura score of 0, which 
indicates curative resection for a patient with differenti-
ated-type EGC, represented a noncurative resection with 
a tumor size of 2 to 3 cm, SM1, or ulceration in patients 
with UD EGC. Nevertheless, it appears that patients in the 
low-risk category experienced favorable outcomes because 
most patients in this category underwent noncurative re-
sections due to tumor size >2 cm. We previously showed 
that patients with UD EGC whose only noncurative factor 
was a tumor size >2 cm might have a low risk of LN metas-
tasis.28 Thus, close follow-up without additional treatment 
after noncurative ER may be considered for patients with 
UD EGC who are in the low-risk category of the eCura 
system, as suggested in the original study.15

Patients in the high-risk category showed a 14.8% LN 
metastasis rate in our study; although this rate is high, it 
still appeared to be lower than the 22.7% rate that was re-
ported in the original Japanese study.15 This category was 
also associated with significantly higher risks of overall 
mortality, cancer-specific mortality and cancer recurrence 
than the low-risk category, which is consistent with the re-
sults of a previous study of patients with differentiated-type 
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EGC.15 However, the high-risk category comprised only 
5.0% (32/634) of the patients in our cohort, which is less 
than one-third of the 17.0% (341/2,006) reported in the 
original study; this suggests that there was a possible selec-
tion bias in our study. This discrepancy may be owing to 
the difference in the curative resection criteria between the 
differentiated-type and UD EGC. As the rate of LN metas-
tasis in the radical surgery group was similar to that from 
previous reports, it suggests that the LN metastasis risk 
has been underestimated for some patients. Despite these 
discrepancies and wide CIs for cancer-specific outcome es-
timates, our results may further support the need for addi-
tional surgery in these patients. Therefore, radical surgery 
is still strongly recommended for patients in the high-risk 
category of the eCura system after noncurative ER for UD 
EGC, as it is for patients with differentiated-type EGC.

For patients in the intermediate-risk category of the 
eCura system, conclusive recommendations were not pro-
vided in previous studies because the LN metastasis rate was 
6.7%, and radical surgery was not significantly associated 
with a higher CSS rate and lower cancer recurrence rate.15,16 
In contrast, the 10.9% LN metastasis rate for patients in the 
intermediate-risk category in our study seemed higher than 
the 6.7% rate in the previous study. In addition, the overall 
mortality, cancer-specific mortality, and cancer recurrence 
rates were significantly higher for patients in the interme-
diate-risk category than those in the low-risk category in 
the no additional treatment group. Furthermore, in a com-
bined intermediate-to-high risk category, radical surgery 
was significantly associated with a better OS rate compared 
with no additional treatment. Therefore, additional surgery 
should be recommended for patients in the intermediate-
risk category of UD EGC. In terms of risk stratification, the 
intermediate- and high-risk categories may be combined for 
UD EGC. If surgery is not advisable due to old age or poor 
physical status, clinicians need to discuss sufficiently with 
the patient based on the assessed risk of residual disease and 
recurrence.3 It should be noted that distant recurrence usu-
ally leads to gastric cancer death.

One of the advantages of our study was that we collect-
ed large-scale multicenter data in Korea for patients with 
UD EGC. The number of patients enrolled in our study 
was more than two times that of the largest study (n=292).15 
Another advantage was that our LN metastasis risk factor 
evaluation after radical surgery was based on the noncu-
ratively resected ER specimens that were evaluated with a 
2-mm section interval. In the recent Japanese guidelines, 
the LN metastasis rate after noncurative ER was presented 
based on surgically resected specimens evaluated in 5 to 
7 mm section intervals.3 Our data from 2-mm section 

interval are expected to be more accurate because risk fac-
tor evaluation in wider section interval might significantly 
miss minute submucosal invasion or LVI.29

Our study has several limitations. First, the study had a 
retrospective design. This resulted in incomplete mortal-
ity and recurrence outcome data, as the cause of death was 
unknown for some of the patients. Second, selection bias 
inevitably affects our results on two levels. The first level of 
selection bias occurs at choosing the initial treatment. Al-
though ER for UD EGC is regarded as an absolute indica-
tion in the recent Japanese guidelines,3,4 it is still considered 
an expanded indication, and surgery is the standard treat-
ment in the most recent Korean guidelines.1,2 The other 
level of selection bias comes in choosing the additional 
treatment after noncurative ER. OS outcomes could be 
easily affected by those selection biases even after adjust-
ment for age, sex, and ASA scores because gastric cancer 
recurrence or death were relatively rare events. In addition, 
the sample size was insufficient for the high-risk category. 
Therefore, further prospective randomized controlled trial 
with standardized inclusion criteria is necessary to mini-
mize the selection bias. Currently, a Korean multicenter 
randomized controlled trial is ongoing to compare survival 
outcomes of endoscopic submucosal dissection for UD 
EGC meeting the expanded indication with those of sur-
gery (ClinicalTrials.gov number, NCT04890171).30 Third, 
D2-40 staining was performed only in some patients, so 
it might result in false-negative results for lymphatic inva-
sion. Moreover, venous invasion data were not available 
separately because special staining or IHC staining was not 
performed. In addition, the lack of a central pathology re-
view might have introduced a misclassification bias.

In conclusion, in this external validation study, our data 
suggested that the eCura system can be applied during 
the clinical decision-making process after noncurative ER 
for patients with UD EGC. Close follow-up without ad-
ditional treatment may be considered for patients in the 
low-risk category, while additional radical surgery should 
be strongly recommended for patients in the intermediate- 
and high-risk categories.
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