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Table 3 Non-curative endoscopic resection

Table 5 Rates of non-curative endoscopic resection

Non-curative with possible risk of lymph node metastasis
Submucosal deep invasion (sm2)
Positive lymphatic and/or venous invasion
Intramucosal cancer >30 mm in size with ulceration
Submucosal superficial invasion (sm1) >30 mm in size
Predominantly undifferentiated type adenocarcinoma
Positive vertical margin

Non-curative with positive or difficult to estimate horizontal
margins only

Table 4 Rates of potentially avoidable surgery

EMR period ESD period P
(1990-1999) (2000-2005)
Treated surgically 1,369 1,416
Guideline lesion 52 (3.8%) 3 (0.2%) <0.001
Technical difficulty 21 0 <0.001
Incorrect assessment 31 3 <0.001

EMR endoscopic mucosal resection, ESD endoscopic submucosal
dissection

Results
Potentially avoidable surgery

The study results are outlined in Fig. 1. The rate of
potentially avoidable surgery was 3.8% (52/1,369) in the
EMR period and 0.2% (3/1,416) in the ESD period
(P < 0.001) (Table 4). There were two possible contribu-
tory factors to potentially avoidable surgery: technical
difficulty with ER and incorrect pre-therapeutic assessment
of EGC. EMR was not possible in 21 patients where
technical difficulty arose from there being a remnant
stomach due to prior surgery; scarring from previous
ulceration close to the lesion; and the location of the Iesion,
in particular those very close to the pylorus and the gas-
troesophageal junction. Thirty-one patients did not undergo
EMR due to incorrect pre-therapeutic endoscopic findings
suggesting submucosal invasion and unclear margins. In
the ESD group, all attempted lesions were treated suc-
cessfully with ESD, and, in the ESD period, there were
three surgical patients with incorrect preoperative assess-
ments with lesions thought to have submucosal invasion
(Table 4).

Non-curative ER with possible risk of lymph node
metastasis and positive or difficult to estimate

horizontal margins only

The rate of overall non-curative ER was 36.9% (154/417)
in the EMR group and 17.0% (348/2,052) in the ESD group
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EMR group ESD group P
P (n =417) % (n = 2,052)

Non-curative with possible  10.8 (45) 15.5 (319) <0.01
LNM

Non-curative with PHM only 26.1 (109) 14 (29) <0.001

Total 36.9 (154)  17.0 (348) <0.001

EMR endoscopic mucosal resection, ESD endoscopic submucosal
dissection, LNM lymph node metastasis, PHM positive or difficult to
estimate horizontal margin

Table 6 Causes of non-curative endoscopic resection

EMR group ESD group P
% (n=41T7) % (n = 2,052)

sm2 cancer 8.9 37) 7.5 (153) NS

Positive lymphatic and/or 5.3 (22) 54 (110) NS
venous invasion

Intramucosal cancer 0 (0) 1.7 (34) <0.004
>30 mm in size with
ulceration

sml cancer >30 mm in size 0 (0) 2.3 (48) <0.0003

Predominantly 1.4 (6) 3.8 (79) <0.01
undifferentiated type

Positive vertical margin 4.6 (19) 2.2 (46) <0.007

Positive horizontal margin =~ 31.4 (131) 3.0 (62) <0.001

Tn some patients there was more than one cause

EMR endoscopic mucosal resection, ESD endoscopic submucosal
dissection, sm2 submucosal deep invasion, sm/ submucosal superfi-
cial invasion, NS not significant

(P < 0.001) (Fig. 1) (Table 5). Reasons for non-curative
ER are summarized in Table 6. The rates of sm2 invasion
and positive lymphatic and/or venous involvement did not
differ between the two groups. However, rates of intra-
mucosal cancer more than 3 cm in size with ulceration,
sml lesions more than 3 cm in size, and predominantly
undifferentiated type adenocarcinoma in the ESD group
significantly increased compared to those in the EMR
group. The rate of positive vertical margins significantly
decreased in the ESD group. In Table 6, we have listed the
causes of non-curative endoscopic resection. Lesions con-
sidered non-curative with possible risk of lymph node
metastasis may have been considered as such for one or a
combination of overlapping criteria. To put this another
way, the rate of non-curative ER with possible risk of
lymph node metastasis regardless of horizontal margin
increased in the ESD group (15.5%; 319/2,052) compared
to that in the EMR group (10.8%; 45/417) (P < 0.01)
(Table 5). Conversely, the rate of non-curative ER with
positive or difficult to estimate horizontal margins only
dramatically decreased in the ESD group (1.4%; 29/2,052)
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compared to that in the EMR group (26.1%; 109/417)
(P < 0.001) (Table 5).

Complications

The rate of perforation in the EMR group (6.0%; 25/417)
was significantly higher compared to that in the ESD group
(3.0%; 62/2,052) (P < 0.003). All perforations were
detected endoscopically during the procedure, except for
one patient in the ESD group with a delayed perforation
who had a gastric tube after esophagectomy. Seven patients
in the EMR group and one patient in the ESD group
underwent emergency surgery because the perforations
were difficult to manage endoscopically using endoclips.
Blood transfusion was required in one patient in each group.

Discussion

This retrospective study shows that the rate of potentially
avoidable surgery decreased significantly and the overall
non-curative ER rate also decreased with the development
of ESD. In the ESD group, the rate of non-curative endo-
scopically resected specimens with positive or difficult to
estimate horizontal margins only significantly decreased
compared with that in the EMR group, but the rate of non-
curative ERs with possible risk of lymph node metastasis
increased significantly.

The rate of potentially avoidable surgery was 3.8% (52/
1,369) during the EMR period and 0.2% (3/1,416) during
the ESD period (P < 0.001) (Table 4). We believe this
may be as a result of two factors, the technical progress of
ER and improved diagnostic accuracy. The progress of ER
with EMR, and now ESD, over the past two decades has
involved major breakthroughs in endoscopy and has rev-
olutionized the treatment of EGC. The advent of ESD has
enabled us to achieve a higher rate of en-bloc resection
in situations not possible before. These include remnant
stomachs, scarring from previous gastric ulceration, and
certain technically difficult locations. Despite the recent
development of new technology such as narrow band and
autofluorescence imaging [32, 33], there have been no
significant changes in our ability to diagnose the depth of
invasion of EGC [27, 28]. Other studies have reported that
the endoscopic staging of EGC is not always accurate and
is correct in only 80-90% of cases, even with endoscopic
ultrasonography [26, 34-36]. In our study, we found that
incorrect preoperative assessments such as endoscopic
overstaging leading to potentially avoidable surgery drop-
ped significantly with the use of ESD (Table 4), but we
believe that the increased use of ESD for enhanced diag-
nosis, rather than improvements in other diagnostic
modalities, resulted in this reduction.

For reference, the rate of surgery for lesions included
within the National Cancer Center expanded criteria was
4.7% (67/1,416) during the ESD period (data not shown).
These lesions consisted of 18 intramucosal cancers >20
mm without ulceration, 33 intramucosal cancers <30 mm
in size with ulceration, and 16 sml cancers <30 mm in
size. It is believed that surgery on some of these lesions
was potentially avoidable, but a direct comparison using
the guideline criteria of the Japanese Gastric Cancer
Association and the National Cancer Center expanded
criteria cannot be made because of differences between the
two sets of criteria.

The rate of non-curative ER, secondary to positive or
difficult to estimate horizontal margins only, in the ESD
group (1.4%; 29/2,052) significantly decreased compared
to that in the EMR group (26.1%; 109/417) (P < 0.001)
(Table 5). This reflects the inability of EMR to resect large
lesions en bloc, the lesion often being resected in multiple
fragments, making it difficult to ensure complete resection
[9—-11]. The other main problem that arises with performing
EMR, even for small lesions, is the uncertainty regarding
inaccurate resection margins. Several previous articles
have reported higher rates of local recurrence caused by
piecemeal resection and positive tumor margins [12, 13,
22, 23, 37]. The development of ESD has addressed these
problems, as it enables an en-bloc resection with tumor-
free margins.

On the other hand, the rate of non-curative ERs with
possible risk of lymph node metastasis (which should
ideally be managed by gastrectomy with lymph node dis-
section) increased in the ESD group (15.5%:319/2,052)
compared to that in the EMR group (10.8%:45/417)
(P < 0.01) (Table 5). This five percent difference could
have occurred due to several reasons, but the primary cause
was most likely the increase in the number of patients who
underwent diagnostic ESD for borderline lesions which
were either difficult to resect technically by EMR or dif-
ficult to estimate tumor depth accurately. Specifically, the
introduction of the National Cancer Center expanded cri-
teria and the ability of ESD to resect larger lesions are two
possible reasons for the increase in the number of intra-
mucosal cancers more than 3 cm in size with ulceration
and sml lesions more than 3 cm in size for which ER was
undertaken. An increase in the number of lesions with
predominantly undifferentiated adenocarcinoma also
occurred, most likely because the heterogeneity of gastric
carcinoma may increase in larger-size lesions. Thus, this
five percent rise in the rate of non-curative ERs with pos-
sible risk of lymph node metastasis has to be weighed
against the potential advantages in undertaking ESD and
the significantly reduced rate of potentially avoidable sur-
gery. Oda et al. [31] reported that the actual rate of lymph
node metastases, as determined from surgically resected
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specimens, in a group of cases of ‘non-curative ESD with
possible risk of lymph node metastasis’, was 6.3%. This
emphasizes the fact that this cohort of patients should
receive additional surgery.

In the present study, the rate of perforation in the EMR
group (6.0%) was significantly higher compared to that in
the ESD group (3.0%) although it is widely recognized that
the rate of perforation with ESD is higher than that with
EMR [22]. There is no evident explanation for this result,
but one possible reason may be that EMR procedures were
performed more aggressively because of curative intent in
the EMR group.

The surgically resected stomach never returns to its
natural state. Currently, the pathway whereby we use ESD
as the optimal therapeutic strategy for the treatment of
EGC seems to reduce the rate of potentially avoidable
surgery and allows us to more appropriately select those
cases that would benefit from additional surgery, as it
enables more accurate histological assessment, particularly
in difficult EGC cases. As a result, this pathway has
brought about major benefits for patients by reducing
potentially avoidable surgery, because with this strategy
the final diagnosis is obtained with higher reliability due to
precise feedback from histological assessments. However,
it would be prudent to advise caution in performing ESD
for EGC unless the indications have been carefully
reviewed in the individual to ensure that the EGC is within
the established selection criteria. We would emphasize that
recognition of resectability and curability are two very
different matters. It is also important to recognize the role
of ESD in providing enhanced diagnostic information, thus
contributing to the optimal therapy being undertaken for
the appropriate indication.

Limitations

This study was retrospective and there were differences in
criteria for ER between the two groups. In addition, the
transitional phase was at the turn of the twenty-first cen-
tury, but it was not clearly delineated as both procedures
were being used at that time. However, we believe that by
analysis by procedure (EMR and ESD) we have minimized
the impact of this last factor.

Conclusions

We believe that a pathway of undertaking ESD in lesions
where it may be difficult to estimate the depth of invasion
and in technically difficult cases results in a significant
decrease in the rate of potentially avoidable surgery, this
being due to the advantages associated with not only a
potentially curative procedure, but also one which provides
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enhanced diagnostic information and consequently enables
more appropriate therapy.
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Should Elderly Patients Undergo Additional Surgery
After Non-Curative Endoscopic Resection for Early
Gastric Cancer? Long-Term Comparative Outcomes

Chika Kusano, MD, PhD!, Motoki lwasaki, MD, PhD?, Tonya Kaltenbach, MD, PhD#, Abby Conlin, MD4, Ichiro Oda, MD® and

Takuji Gotoda, MD, PhD-

OBJECTIVES:

Endoscopic resection (ER) including endoscopic submucosal dissection has been widely accepted

for treatment of early gastric cancer (EGC) in Japan. Additional surgery is recommended when ER

is non-curative histologically. Many elderly patients, however, do not undergo radical surgery due to
comorbid disease or limited life expectancy. The aim of this study is to assess the survival outcomes
of radical surgery compared with observation only in elderly patients after non-curative ER.

METHODS:

We reviewed existing data of all elderly patients (older than 75 years) who had undergone ER for EGC

at the National Cancer Center Hospital between January 1999 and December 2005. We compared
the overall and disease-free survival rates between three patients groups: curative ER, non-curative
ER with additional surgery, and non-curative ER without additional surgery.

RESULTS:

In total, 428 patients underwent ER; 308 (72%) curative ER and 120 (28%) non-curative ER.

Of the 120 non-curative ER patients, 38 patients (31.7%) underwent additional surgery and 82
patients (68.3%) were followed without surgery. There was no significant difference in American
Society of Anesthesiologist score between three groups. Patients who did not undergo surgery tended
to be older. Overall 5-year survival rates in the curative ER, non-curative ER with surgery, and
non-curative ER without surgery were 85, 92, and 63%, respectively. There was no significant
difference in overall and disease-free survival between patients in the curative ER and non-curative
ER with surgery groups. On the contrary, a significant difference in overall and disease-free survival
was evident between the curative ER and non-curative ER without surgery groups (hazard ratio
(95% confidence interval): 1.89 (1.08-3.28), 2.30 (1.35-3.94)).

CONCLUSIONS: In our elderly patient cohort, additional surgery following non-curative ER improved overall and
disease-free survival compared with non-surgical observation only. Thus, surgery should be
considered following non-curative ER in EGC patients > 75 years of age.

Am ] Gastroenterol 2011; 106:1064~1069; doi:10.1038/ajg.2011.49; published online 15 March 2011

INTRODUCTION
Life expectancy in elderly patients has increased dramatically world-
wide (1,2). Although surgical techniques and preoperative man-
agement have improved minimally invasive curative treatment is
preferable for the elderly, particularly for early stage cancer (EGC).
Endoscopic resection (ER) has been accepted as standard treat-
ment for EGCs that meet guideline or expanded criteria (3,4), which
have alow risk of lymph node metastasis. Following ER, meticulous

pathological evaluation of the resected specimen is used to stratify
patient management. Patients with lesions that meet the guideline
or expanded criteria are followed closely, whereas those who have
had a non-curative ER are considered for additional surgery.
Gastrectomy is associated with high surgical risk for the
general population. Partial or total gastrectomy is also associated
with short and long-term morbidity, and mortality (5,6). Further-
more, the majority of elderly patients who are 75 years or older

'Gastroenterology and Hepatology Division, National Center for Global Health and Medicine, Tokyo, Japan; *Epidemiology and Prevention Division, Research

Center for Cancer Prevention and Screening, National Cancer Center, Tokyo, Japan; *Endoscopy, Gl Section, Veterans Affairs Palo Alto Health Care System and

Stanford University School of Medicine, Palo Alto, California, USA; “Department of Gastroenterology, Manchester Royal Infirmary, Manchester, UK; *Endoscopy

Division, National Cancer Center Hospital, Tokyo, Japan. Correspondence: Chika Kusano, MD, PhD, Gastroenterology and Hepatology Division, National Center
for Global Health and Medicine, 1-2-1 Toyama, Shinjyuku-ku, Tokyo 162-8655, Japan. E-mail: ckusano2007@yahoo.co.jp

Received 25 March 2010; accepted 21 December 2010

The American journal of GASTROENTEROLOGY VOLUME 106 | JUNE 2011 www.amjgastro.com



Endoscopic Resection of Early Gastric Cancer in Elderly

Histological assessment
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Figure 1. Flowchart of critical procedure. CT, computed tomography; EGD, endogastroduodenoscopy; ER, endoscopic resection; EUS, endoscopic

ultrasonography.

have multiple diseases and functional disorders influencing daily
life (7,8). In this study, we describe the long-term outcomes of ER
for EGC in patients aged 75 years or older. We primarily aim to
determine whether lesions beyond the guideline or expanded crite-
ria in this elderly cohort can be treated adequately with ER alone.

METHODS

Study design

We reviewed existing data on all patients who had undergone ER
for EGC at the National Cancer Center Hospital, Tokyo, between
January 1999 and December 2005. Patients whose lesions did
not meet criteria for ER following preoperative diagnosis were
excluded. We defined elderly patients as 75 years or older (7). Eld-
erly patients were divided into three groups: curative ER, non-
curative ER with additional radical surgery, and non-curative ER
without surgery. We used the American Society of Anesthesiolo-
gist (ASA) score and Charlson Index (9) as a measurement of
patients overall health status, and surgical risk. All patients pro-
vided written informed consent.

Method
Starting in 1999, our institution has routinely followed a standard
protocol for the ER of EGC.

Indication for ER

Indication criteria for ER—“differentiated histology,” “macro-
scopic absence of submucosal invasive findings using endoscope
and/or endoscopic ultrasonography, “lesion size- <3cm in
diameter with ulcer fibrosis;” and “high probability of safe en bloc
resection with short procedure duration” Patients deemed unfit
for open surgery due to their general condition were also judged
to be poor candidales for ER (Figure 1).

© 2011 by the American College of Gastroenterology

Historical assessment

Resection specimens were classified according to the Japanese
Classification for Gastric Carcinoma (10). In this study, ER was
declared curative when the specimen showed en bloc resection
with margins free of cancer and if applicable, met the expanded
crileria: (i) intramucosal cancer, differentiated type, no lym-
phatic or/and venous invasion, and no ulceration, irrespective
of tumor size; (i) intramucosal cancer, differentiated type, no
angiolymphatic invasion, and tumor <3cm in size, irrespective
of ulceration findings; (iii) minimally invasive submucosal cancer
(invasion depth <500 lLm, sm1), differentiated type, no lymphatic
or/and venous invasion, and tumor <3cm in size.

Post ER management
Allpatientswerefollowedaccordingtoourstandardprotocol (Figurel).
Surveillance upper endoscopy was performed annually. Curative
cases with expanded criteria also underwent abdominal computed
tomography or endoscopic ultrasonography and tumor-marker
studies (carcinoembryonic antigen, CA19-9) every 6 months to
exclude lymph node or distant metastasis. Patients who underwent
non-curative ER and were deemed fit for surgery were referred and
consented for radical resection and lymph node dissection. Patients
with the non-curative ER without surgery due to physician judg-
ment or strong patient refusal were followed up by the same protocol
as patients with curative resection with expanded criteria.

Statistical analysis

Differences in patient characteristics between the three groups
were examined by ? test. Survival curves were calculated using
the Kaplan-Meier method. To compare overall and disease-free
survival among the treatment status, Cox proportional-hazards
model was performed to estimate hazard ratio (HR) and 95%
confidence interval (CI). The following covariates were included
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in the multivariable analyses: age, sex, ASA score, past history of
cancer (stratified by cancer stage), and comorbid illnesses. We
also compare the overall and disease-free survival in the multivar-
iable analyses included age, sex, and Charlson Index. All P values
reported are two-sided, and significance level was set at P<0.05.
All statistical analyses were performed with the SAS software ver-
sion 9.1 (SAS Institute Inc., Cary, NC).

RESULTS

Patient characteristics

A total of 2,012 cases (2,399 lesions) of EGC were treated
endoscopically at the National Cancer Center Hospital between
January 1999 and December 2005. Of these, 1,947 cases (2,331
lesions) met the indication for ER following preoperative diagno-
sis. In all, 428 (519 lesions) of the 1,947 cases were elderly (75 years
or older). Of these cases in elderly patients, 26 lesions were treated
by endoscopic mucosal resection and 493 lesions were treated by
endoscopic submucosal dissection. A total of 308 elderly patients
(72%, 308/428) had a curative ER and 120 paticnts (28%, 120/428)
had a non-curative ER. Of the 120 patients with non-curative ER,
38 patients (31.7%, 38/120) underwent radical surgery and 82
patients (68.3%, 82/120) were followed without surgery.

Patient characteristics are summarized in Table 1. ASA score of
all patients except nine was 2. In all, 312 patients (72.9%, 312/428)
were Charlson Index 2, 65 patients (15.2%, 106/428) were 3, 41
patients (9.6%, 41/428) were 4, and 10 patients were over 5 (2.3%,
10/428). There was no significant difference in ASA score and
Charlson Index between three groups (ASA score, P=0.17; Charl-
son Index; P=0.33). There was a significant difference in age and
the prevalence of cardiovascular disease. Patients who did not
undergo surgery tended to be older.

Reasons for not undergoing surgery in the remaining 82 patients
included patients choice (n=29), physicians’ judgment (n=45)
(including 10 very elderly (mean age 84 years), one with chronic
renal dysfunction, one with ventilatory impairment and one with
aneurysm of the thoracic aorta, concomitant cancer in other organs
(n=7)) and unknown (n=_8).

Survival

The median follow-up period in the curative ER, non-curative ER
with surgery, and non-curative ER without surgery was 40.6, 43.1,
and 38.1 months, respectively. Overall 5-year survival in each
group was 84, 95, and 63%, respectively (Table 2). Using ASA
score, age, sex, clinical stage of cancer in past history, and past
history of diseases, there was no significant difference in overall
and discase-free survival between the patients with curative ER
(n=308) and non-curative ER with surgery (n=38). On the con-
trary, a significant difference in overall and disease-free survival
was evident between the patients with curative ER (n=308) and
non-curative ER without surgery (n=82) (HR (95% CI): 1.89
(1.08-3.28), 2.30 (1.35--3.94); Table 2, Figure 2). The multivari-
able analysis using Charlson Index, age, and sex shows a statis-
tical difference in overall and disease-free survival between the
patients with curative ER and non-curative ER without surgery
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(HR (95% CI): overall survival, 2.35 (1.36-4.05); disease-free
survival, 2.76 (1.64-4.67)).

Intotal, 59 patients (13.8%, 54/428) died during this study period.
The majority (55.9%, n=33/59) of deaths occurred in the curative
ER group followed by the non-curative ER without surgery group
(40.7%, n=24/59). Only two (3.4%) deaths occurred in the group
who had non-curative ER with surgery. Of the 428 patients, 1.2%
(n=5) died as a result of gastric cancer and 12.6% (n=59/432)
died from another causes (Table 2). Of the five patients who died
of gastric cancer, one patient died from metachronous advanced
gastric cancer following curative ER of the index lesion. Four
patients in the non-curative ER without surgery died from lymph
node metastasis or distant metastasis. There were no deaths from
cancer recurrence in the non-curative ER with surgery.

Survival according to the risk of lymph node metastasis

We divided non-curative ER groups into two groups according
to the risk of lymph node metastasis: A—high risk (“positive
lymphatic or/and venous invasion” or “submucosal deep (sm2)
invasion”) and B—low risk (other reasons except high risk of
lymph node metastasis such as intramucosal cancer >30mm
in size with ulcer findings and minute submucosal cancer
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Figure 2. Survival for elderly patients (overall survival). ER, endoscapic resection.

(sml) >30mm in size). Among the non-curative ER patients,
29 of the 67 high-risk patients (43.3%) underwent additional
surgery compared with only 9 patients of the 53 low-risk patients
(17.0%). Table 3 shows overall survival according to the risk of
lymph node metastasis using ASA score, age, sex, clinical stage
of cancer in past history, and past history of diseases. Overall
5-year survival rate in non-curative ER-A without surgery group
was lowest (52%). There were significant difference in overall and
disease-free survival between the patients with curative ER
(n=308) and non-curative ER-A without surgery group (HR
(95% CI): 3.31 (1.67-6.58), 4.26 (2.20-3.94); Table 3). In the mul-
tivariable analysis using Charlson Index, age, and sex, a statistical
significance was evident in overall and disease-free survival
between the patients with curative ER and non-curative ER-A
without surgery (HR (95% CI): overall survival, 4.15 (2.18-7.89);
disease-free survival, 5.30 (2.85-9.84)).

© 2011 by the American College of Gastroenterology

DISCUSSION

Surgery continues to be the mainstay of treatment for gastric can-
cer—with a reported high resection rate (96%) and a low surgi-
cal complication rate (8%) even in elderly patients (11). However,
5-year survival after surgery in elderly patients varies among insti-
tutions, and is reported to be 69-74% for EGC. This is compared
with 5-year survival rates of >90% in young and middle-aged
patients (12). Age-related disease, in fact, is the main ctiology of
the relatively low survival in elderly patients. Thus, less invasive
surgical treatment is desirable in the elderly, and ER is attractive
in this respect.

ER targets EGC lesions that have a negligible likelihood of
lymph node metastasis, estimated at < 1% for intramucosal cancer
and < 3% for submucosal invasive cancer (4). Several recent studies
have reported that endoscopic submucosal dissection can be
carried out on larger lesions resulting in a high rate of cancer-free
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margin (13,14). Long-term survival of EGC patients undergoing
ER with expanded criteria has been equal to those undergoing ER
with original guidelines (15). Expanded crileria for ER of larger
tumors may benefit elderly patients with EGC (16).

As a general rule, additional surgery should be recommended
for patients when curative ER is not achieved (17), as EGC surgi-
cal outcomes are known to be excellent (11). Our study provides
long-term survival data of EGC in an elderly cohort. We dem-
onstrate the efficacy of curative ER for EGC, showing a similar
5-year survival rate among elderly patients with curative ER and
non-curative ER with surgery. We found that when curative ER
was nol achieved, elderly patients appeared Lo benefit from subse-
quent surgical gastrectomy. Furthermore, patients who had a non-
curative ER without surgery and were established to have a high
risk of lymph node metastasis had the lowest overall 5-year survival
rate of 52%.

It was reported that lymphovascular involvement and massive
submucosal penetration had a significant association with lymph
node metastasis in EGC (18). From our data, there were significant
difference in overall and disease-free survival between the patients
with curative ER and non-curative ER-A without surgery group.
Lymphovascular involvement or massive submucosal penetra-
tion was more frequent in surgical patients than in non-surgical
patients. It is likely that the physician suggested additional surgery
to these patients with high risk of lymph node metastasis. Consid-
ering the patient’s age and the risk of lymph node metastasis in this
recommendation.

Notably, the patients with the non-curative ER without surgery
did not undergo additional surgery primarily due to subjective
measures. Thus, although the treating physician routinely dis-
cussed and recommended radical surgery to all patients with non-
curative ER, individual factors such as comorbid disease, reason
for non-curative ER, age, and patient preference ultimately influ-
enced treatment decisions. These conditions are subjective and
cannot be expressed numerically, and are an inherent limitation of
our retrospective study.

In conclusion, following non-curative ER for ECG, especially
with lymphovascular involvement or massive submucosal penetra-
tion, additional surgery is recommended in elderly patients.
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