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Abstract

Background Only a few studies have reported long-term
outcomes for endoscopic submucosal dissection (ESD) of
early gastric cancer (EGC) in elderly patients. The aim of
this study was to evaluate the efficacy of ESD for EGC in
elderly patients >75 years with respect to both short- and
long-term outcomes.

Methods We reviewed the clinical data of elderly patients
>75 years who had undergone ESD for EGC at Tonan
Hospital from January 2003 to May 2010.

Results A total of 177 consecutive patients, including 145
with curative resection (CR) and 32 with noncurative
resection (non-CR), were examined. Of the 32 patients
with non-CR, 15 underwent additional surgery, and lymph
node metastases were found in 3 patients. The remaining
17 patients were followed without additional surgery
because of advanced age or poor general condition. Pro-
cedure-related complications, such as post-ESD bleeding,
perforation and pneumonia, were within the accept-
able range. The 5-year survival rates of patients with CR,
those with additional surgery after non-CR, and those
without additional surgery after non-CR were 84.6, 73.3,
and 58.8 %, respectively. No deaths were attributable to
the original gastric cancer; patients succumbed to other
illnesses, including malignancy and respiratory disease.
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Conclusions In elderly patients, ESD is an accept-
able treatment for EGC in terms of both short- and long-
term outcomes. Careful clinical assessment of elderly
patients is necessary before ESD. After ESD, medical
follow-up is important so that other malignancies and
diseases that affect the elderly are not overlooked.
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Introduction

The Japanese population is aging, and according to the
World Health Organization’s 2013 World Health Reports,
the average life expectancy has increased to 86 years for
women and 79 years for men [1]. Consequently, the number
of elderly patients diagnosed with early gastric cancer (EGC)
is steadily increasing. Many elderly patients not only have
various comorbidities but also exhibit an age-related decline
in physical performance. Therefore, a less invasive treatment
is desirable for these elderly patients with EGC.
Endoscopic submucosal dissection (ESD) is a minimally
invasive treatment for EGC when performed according to
the absolute or expanded indications [2]. Many studies
have reported good results with respect to the short- and
long-term outcomes of ESD [3-11]. However, with regard
to elderly patients, there have been only a few reports on
long-term outcomes, with median follow-up periods of
<4 years [12, 13]; several favorable short-term outcomes
have been published [14—18]. EGC generally grows slowly,
and the cumulative 5-year risk for progression to an
advanced stage has been reported to be 63 % [19].
Therefore, a longer follow-up period is necessary to eval-
uate the usefulness of ESD for elderly patients (although
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they have a limited life expectancy). Consequently, our aim
was to evaluate the efficacy of ESD for EGC in elderly
patients >75 years who were followed for >5 years after
ESD with respect to both short- and long-term outcomes.

Patients and methods
Patients

A total of 485 consecutive patients with 572 EGCs
underwent ESD at Tonan Hospital from January 2003 to
May 2010. We defined elderly patients as those >75 years.
Among the 485 patients, 184 (38.0 %) with 220 EGCs
were elderly. Of these 184 patients, 5 with EGC who did
not meet the preoperative criteria for ESD by endoscopic
diagnosis and 2 missing patients were excluded.

We retrospectively analyzed the medical records of the
remaining 177 patients with 209 EGCs to assess the long-
term outcomes of >5 years after ESD; also included were
patients who died for any reasons within 5 years after ESD
(Fig. 1). The survival information of patients who had not
regularly attended our hospital was retrieved by contacting
either their family members or their physicians. Informed
written consent was obtained from either the patients or their
families before ESD. This study was conducted in accor-
dance with the Declaration of Helsinki and was approved by
the Institutional Review Board of the Tonan Hospital.

Indications for ESD

In general, ESD was performed for EGCs that clinically ful-
filled the absolute or expanded indication for endoscopic
resection according to the Japanese Gastric Cancer Treatment
Guidelines of 2010 [2]. In addition, the eligibility criteria for

ESD based on physical condition were principally as follows:
(1) Eastern Cooperative Oncology Group performance status
(PS) [20] of O, 1, or 2; (2) no comorbidity or comorbidities that
could be well managed; (3) no concomitant malignancies in
other organs determined by blood testing, chest and abdomi-
nal computed tomography (CT), and colonoscopy that could
affect the prognosis of patients. However, ESD was performed
for EGC regardless of PS or comorbidities if the patients or
their families strongly desired the treatment.

Clinicopathological characteristics

The location and macroscopic type of EGC were endo-
scopically evaluated. The location of EGC was divided into
the upper, middle, and lower thirds of the stomach; the
macroscopic type of EGC was classified according to the
Japanese Classification of Gastric Carcinoma [21].

Histopathological evaluation

The resected specimens were examined pathologically with
regard to tumor size, histological type, depth of invasion,
lymphovascular involvement, and tumor involvement
along the lateral and vertical margins. The curability of
ESD was then classified as either curative or noncurative
resection on the basis of histological assessment [2].
Curative resection (CR) was defined as en bloc resection
with margins free of tumor and any of the following cur-
ability criteria: (1) differentiated intramucosal adenocarci-
noma without ulcer findings irrespective of tumor size and
without lymphovascular invasion; (2) differentiated intra-
mucosal adenocarcinoma with ulcers <3 cm in size and
without lymphovascular invasion; (3) undifferentiated
intramucosal adenocarcinoma without ulcer findings
<2 cm in size and without lymphovascular invasion; (4)

ESD from January 2003 to May 2010

A total of 485 consecutive patients with 572 EGCs who underwent ‘

A
‘ 184 patients with 220 EGCs who were >75 years old ‘

Excluded

+5 patients with EGC that did not meet the preoperative criteria for ESD
by endoscopic diagnosis

+2 patients who were lost to follow-up

‘ 177 patients with 209 EGCs were included in the study analysis ‘

[

)

145 patients with curative
resection (81.9%)

15 patients with additional surgery
after noncurative resection (8.5%)

17 patients without additional surgery
after noncurative resection (9.6%)

Fig. 1 Patient selection flow diagram for the study
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differentiated adenocarcinoma with minute submucosal
invasion (SM1) <3 cm in size and without lymphovascular
invasion. Noncurative resection (non-CR) was defined as
resection that did not meet the curability criteria above and/
or that had margins positive for tumor or had difficulty in
the histological evaluation. In addition, patients with
multifocal EGC were classified as noncurative if they had
any EGC site with a non-CR.

Short-term outcomes

The short-term outcomes were evaluated on the basis of cur-
ability and complications. Post-ESD bleeding was defined as
bleeding from the ulcer with occurrence of hematemesis and/
or melena after the procedure that required a hemostatic
treatment, such as endoscopic clipping or coagulation by
hemostatic forceps. Perforation was diagnosed endoscopi-
cally during the procedure. Delayed perforation was defined
as perforation that developed after the procedure and con-
firmed endoscopically or detected as pneumoperitoneum by
either abdominal computed tomography (CT) or
roentgenography. Pneumonia after the procedure was diag-
nosed by either chest CT or roentgenography. Procedure-re-
lated mortality was defined as any death due to a complication.

Long-term outcomes

Patients were divided into three groups: those with CR,
those with additional surgery after non-CR, and those
without additional surgery after non-CR. The survival rates
of these three separate groups were compared with the
expected survival rate of the general population, as calcu-
lated by using the life tables for the Japanese population
matched by the sex and age of the elderly patients involved
in this study [22].

Statistical analysis

The significance of differences in the patients’ characteris-
tics and clinicopathological findings was analyzed using
Fisher’s exact test, the chi-square test, or one-factor ANOVA
as appropriate. Survival rates from the date of ESD were
calculated by using the Kaplan-Meier method, and the log-
rank test was used to compare survival. A value of p < 0.05
was considered to indicate statistical significance.

Results
Clinicopathological characteristics

The patient characteristics are summarized in Table 1. The
mean patient age was 79.7 years (range 75-91 years), and

Table 1 Patient characteristics (n = 177)

Mean age (range) (years)
Sex ratio (M:F)
Comorbid disease

79.7 (715-91)
118:59

Hypertension 108 (61.0 %)
Cardiovascular disease 36 (20.3 %)
Diabetes 25 (14.1 %)
Previous cerebrovascular event 13 (7.3 %)
Respiratory disease 10 (5.6 %)
Other previously treated malignancy 44 (24.9 %)
Having >1 comorbidity 132 (74.6 %)
Having >2 comorbidities 72 (40.7 %)
Antithrombotic agents use 42 (23.7 %)
Performance status
0-1/2/3/4 152/19/6/0

the male/female ratio was 2:1 (118:59). One hundred thirty-
two patients (74.6 %) had at least one comorbidity with
medical treatment, and 72 patients (40.7 %) had two or more
comorbidities. Antithrombotic agents were administered to
42 patients (23.7 %) for cardiovascular disease and/or pre-
vention of cerebral infarction. The PS score was 0-1 in 152
patients, 2 in 19 patients, and 3 in 6 patients.

Table 2 shows the histopathological findings of the
resected lesions. Seventeen patients had multiple simulta-
neous EGCs at the time of ESD.

Short-term outcomes (Table 3)

CR was achieved in 145 patients (81.9 %). Of the 32
patients with non-CR, 15 underwent additional surgery,
and lymph node metastases were detected pathologically in
3. The remainder were followed because of their advanced
age or poor general condition (Fig. 1).

Post-ESD bleeding and perforation rates were 6.7 and
4.8 %, respectively, and pneumonia occurred in 1.7 % of
the patients. All of these complications were treated with
conservative therapy. A patient with CR underwent emer-
gency surgery for peritonitis caused by delayed perforation,
but the patient died of multiorgan failure on the 32nd day
after ESD.

Long-term outcomes

The median follow-up period was 79 months (range
1-143 months) in patients with CR, 73 months (range
26-141 months) in those with additional surgery after non-
CR, and 62 months (range 9—-120 months) in those without
additional surgery after non-CR.

Patient characteristics in the three groups are summarized
in Table 4. There were no significant differences among the
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Table 2 Lesion characteristics (n = 209)

Location
Upper third 58 (27.8%)
Middle third 62 (29.7%)
Lower third 89 (42.6%)
Macroscopic type
Type 0-1 15 (7.2%)
Type 0-Ila 82 (39.2%)
Type 0-1Ib 3 (1.4%)
Type 0-Ilc 89 (42.6%)
Type 0-1 4 Ila 10 (4.8%)
Type 0-1la + Ilc 10 (4.8%)
Mean (SD) tumor size (mm) 22.0 £ 159

Histological type
204 (97.6%)
5 (2.4%)

Differentiated type
Undifferentiated type
Depth of invasion

Mucosa 172 (82.3%)
Submucosa®
SM1 20 (9.6%)
SM2 17 (8.1%)

4 SM was classified as SMI and SM2. SM1 was defined as cancer
invasion of <500 pm from the muscularis mucosae, whereas SM2
was defined as invasion that was 500 pm or deeper

Table 3 Short-term outcomes of ESD

Number of patients (n = 177)
and tumors (n = 209)

Curability
Curative resection 145 (81.9%)
Noncurative resection 32 (18.1%)
Complications
Post-ESD bleeding 14 (6.7%)
Perforation 10 (4.8%)
Pneumonia 3 (1.7%)
Delayed perforation 1 (0.6%)
Procedure-related death 1 (0.6%)*

% One patient died of delayed perforation

three groups with respect to the patients’ background factors,
such as age, sex, comorbidities, or PS score. Lymphovas-
cular invasion, which is associated with a high risk of lymph
node metastasis [23], was more frequent in the patients with
additional surgery after non-CR than in those without addi-
tional surgery after non-CR (p = 0.015). The frequency of
massive submucosal invasion (SM2) tended to be higher in
the patients with additional surgery after non-CR than in
those without additional surgery after non-CR, but the dif-
ference was not statistically significant (p = 0.08).
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The 5-year survival rates in the patients with CR, those
with additional surgery after non-CR, and those without
additional surgery after non-CR were 84.6,73.3,and 58.8 %,
respectively (Fig. 2). The overall survival rate of the patients
with CR was superior to that of the patients without addi-
tional surgery after non-CR (p = 0.0001). There was no
significant difference in the overall survival rates between
the patients with CR and those with additional surgery after
non-CR (p = 0.11), nor was there a significant difference in
the overall survival rates between the patients with additional
surgery after non-CR and those without additional surgery
after non-CR (p = 0.19). In addition, the 5-year survival rate
of the patients with CR was better than the expected survival
rate (77.5 %), and the 5-year survival rate of those with
additional surgery after non-CR was similar to the expected
survival rate. In contrast, the 5-year survival rate of the
patients without additional surgery after non-CR was lower
than the expected survival rate.

A total of 62 patients died during the follow-up period.
The causes of death in the three groups are shown in
Table 5. The most frequent causes of death were other
malignancies (20 patients) and respiratory diseases (16
patients), although 1 patient died of metachronous
advanced gastric cancer.

Discussion

In aging societies, there is an important opportunity to
decide on the optimal treatment option for elderly patients
with EGC. Although ESD is generally accepted as a safe
treatment, it carries some risks for elderly patients with
comorbidities because of the long procedure time (with
deep sedation) and procedure-related complications
[24-28]. Therefore, in considering the indications for ESD
in elderly patients, we must keep in mind their general
condition, including the severity of comorbidities and PS
score. We principally performed ESD in elderly patients
whose comorbidities were well managed and whose PS
scores were <2, although most patients (74.6 %) had at
least one comorbidity, and some of them (3.4 %) had a PS
of 3 in the present study.

Regarding short-term outcomes, a CR rate of 81.9 %
appears to be excellent, and complication rates approxi-
mated those of previous reports [13, 15-17, 28, 29].
However, we had one ESD-related death from delayed
perforation in a PS 3 patient. This was the first case of an
ESD-related death at our hospital, which suggested that
procedure-related complications are potentially fatal in
elderly patients.

Regarding long-term outcomes, our data demonstrate
that the prognosis after ESD is acceptable in elderly
patients with CR and in those with additional surgery after
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Table 4 Patient characteristics among the three groups

Curative resection Additional surgery after Noncurative resection without P value
noncurative resection additional surgery
(n = 145) (n=15) (n=17)

Mean age (range) (years) 79.8 (75-91) 78.7 (75-86) 79.3 (75-90) n.s
Sex ratio (M:F) 91:54 13:2 14:3 n.s
Comorbid disease

Hypertension 88 9 11 n.s

Cardiovascular disease 28 3 5 n.s

Previous cerebrovascular event 10 1 2 n.s

Respiratory disease 8 2 0 n.s

Diabetes 23 2 0 n.s

Other malignancy previously treated 33 5 6 n.s
Having 2 or more comorbidities 58 7 7 ns
Antithrombotic agents use 33 4 5 n.s
Performance status score >2 21 0 4 n.s
Depth of invasion

Mucosa 135 1 8 P =0.014*

SM1 10 4 3 n.s

SM2 0 10 6 P = 0.08"
Lymphovascular involvement

Presence 0 8 2 P = 0.015*

? The significance of differences was analyzed between the patients with additional surgery after noncurative resection and those without

additional surgery after noncurative resection

Expected survival
Curative resection

Noncurative resection
with additional surgery

Noncurative resection
without additional surgery

Fig. 2 Overall survival curve 100 4=yt
.._‘L'-l
for each group and expected .
survival. The 5-year survival 90 1
rates of the patients with
curative resection, those with 804
additional surgery after
noncurative resection, and those = 70+
without additional surgery after S
. . = 604
noncurative resection were 84.6, 2
73.3, and 58.8 %, respectively % 50
w
=
g 404
S
3 -
30
20
10 4
O T
0 2

non-CR when considering the expected survival rate of the
general population. Consequently, curative ESD may
contribute to the increase in life expectancy, and additional
surgery should be considered if an elderly patient is in good
health; the pathology in 3 of 15 patients with non-CR
revealed lymph node metastases. Conversely, elderly

4 6 8 10 12 14

Observation period (years)

patients without additional surgery after non-CR had the
worst prognosis, a finding that is similar to those of pre-
vious reports [12, 13], although there was no significant
difference in prognoses between elderly patients without
additional surgery after non-CR and those with additional
surgery because of the small number of noncurative cases.
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Table 5 Distribution of causes

of death Curati.ve Additionfal surgery after Noqcburative resection without
resection noncurative resection additional surgery
(n = 145) (n = 15) (n=17)
Number of deaths 43 8 11
Cause of death
Gastric cancer 0 1
Other alignancy 15 3 2
Cardiovascular disease 2 2
Cerebrovascular disease 2 0 1
Respiratory disease 10 3 3
Other causes 11 0 1
Procedure-related death 1 0 0
Unknown 3 0 1

# Metachronous gastric cancer

However, none of the patients in this group died of
recurrent gastric cancer, and most succumbed to other
diseases. Although there were no significant differences
among the three groups with respect to the patients’
backgrounds (including comorbidities or PS score), many
patients in this non-CR group might have had potentially
serious comorbidities and/or age-related physical decline,
had pre-emptive surgery, and subsequently died of other
causes, including non-gastric cancer, cardiovascular dis-
ease, or respiratory disease within 5 years after ESD.
Moreover, this cohort of patients may include those who
were neither as healthy nor as high in socioeconomic level
as those who could attend a highly specialized treatment
center [12, 13], which resulted in a lower 5-year survival
rate than expected. Nevertheless, some of these patients
survived for a long time, including 22.4 % with a 10-year
survival rate; providing local control by ESD is potentially
significant even for this selection of patients.

In the other two groups of our study, there were also no
recurrent gastric cancer deaths; most causes of death were
other malignancies or respiratory disease. These findings,
including the poor prognosis of elderly patients without
additional surgery after non-CR, suggest that the indica-
tions for ESD in elderly patients with EGC should be
decided on the basis of not only lesion criteria but also of
general condition, such as PS, organ function, severity of
comorbidities, and presence or absence of other malig-
nancies that could affect the prognosis of the elderly.
Moreover, the management of comorbidities and the fol-
low-up for other malignancies after ESD would be neces-
sary for long-term survival.

With regard to the limitations of this study, the results
were obtained at a single center, and the number of cases was
relatively small (specifically patients with non-CR). Despite
these limitations, we believe that the long-term outcome of
ESD for the treatment of EGC in elderly patients (followed
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over a period of 5 years after ESD) is meaningful. We hope
that a retrospective multicenter study incorporating a large
number of patients is conducted in the future for long-term
investigation after ESD because a prospective randomized
study raises ethical concerns in patients with non-CR.

In conclusion, ESD may be considered to be an
acceptable treatment for EGC in elderly patients with
regard to both short-and long-term outcomes. Curative
ESD may increase the life expectancy of elderly patients,
and additional surgery after noncurative ESD may be rec-
ommended if an elderly patient is in good condition. The
indications for ESD in elderly patients with EGC should be
decided on the basis of not only lesion criteria but also of
careful assessment of the patient’s general condition. In
addition, after ESD, close medical follow-up is necessary
so that other malignancies and diseases that affect the
elderly are not overlooked.
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