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Abstract

Background Little information is available on the long-
term outcomes of endoscopic submucosal dissection (ESD)
for early gastric cancer (EGC) in patients of advanced age
(=80 years).

Methods A multicenter study was conducted at 10 Japa-
nese institutions concerning their results for ESD. Data on
440 patients of advanced age (>80 years) with EGC (470
lesions) were collected and reviewed. Early and long-term
outcomes of ESD were assessed. We compared the overall
survival rates between 3 patient groups, those with curative
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ESD, additional surgery after noncurative ESD, and non-
surgical follow-up after noncurative ESD.

Results Bleeding and perforation rates were 3.2 and
2.8%, respectively. Curative ESD was achieved in 366 of
the 470 lesions (77.9%). Of the 104 patients with noncu-
rative ESD, 12 patients (11.5%) underwent additional
surgery and 91 patients (87.5%) were followed without
surgery. The 5-year survival rate in the patients with
nonsurgical follow-up after noncurative ESD (66.7%) was
significantly lower than that in the patients with curative
ESD (80.3%, p = 0.0001). There was no significant
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difference in the 5-year survival rates between the patients
with curative ESD and those with surgery after noncurative
ESD (100%, p = 0.21), nor was there a difference in these
rates between the patients with surgery after noncurative
ESD and those with nonsurgical follow-up after noncura-
tive ESD (p = 0.061). None of the patients developed
cancer recurrence after curative ESD, and none developed
cancer recurrence following the additional surgery after
noncurative ESD. In the patients with curative ESD and in
those with surgery after noncurative ESD, the cumulative
observed survival was better than the expected survival for
the general population of similar age and gender.
Conclusions ESD is safe for the treatment of EGC in
patients 80 years of age or older. Both curative ESD and
additional surgery after noncurative ESD may contribute to
the extension of life expectancy.

Keywords Early gastric cancer - Endoscopic submucosal
dissection (ESD) - Elderly - Multicenter study

Introduction

Early gastric cancer (EGC), which is associated with a
5-year-survival rate of 90%, is diagnosed in more than 50%
of patients with gastric cancer in Japan [1]. As the general
population ages, larger numbers of elderly patients with
EGC will be candidates for endoscopic resection.
Endoscopic submucosal dissection (ESD) is widely
recognized as a safe and effective treatment of EGC [2-5],
even in aged or high-risk patients [6—10]. However, little
information is available on the long-term outcomes of ESD
in a large number of elderly patients. To evaluate these
outcomes, a retrospective multicenter study was conducted

Table 1 Participating institutions and numbers of patients (lesions)

at 10 Japanese institutions concerning their results for ESD
in patients of advanced age (>80 years).

Patients and methods
Patients and indications for ESD

Ten Japanese institutions participating in this study were
selected from major centers with accumulated experience
in ESD for EGC (Table 1). This study was carried out with
the approval of the institutional review board of each
institution.

EGC is defined as a lesion confined to the mucosa or
submucosa regardless of the presence or absence of lymph
node metastasis, according to the Japanese classification of
gastric carcinoma established by the Japanese Gastric
Cancer Association [11]. We collected data of 440 patients
who had undergone ESD for EGC (470 lesions) between
August 2001 and July 2009 and who were able to be followed
for more than 2 years after the ESD (also included are the
data of the patients who died for some reason within 2 years
after the ESD) (Table 1). Data on clinicopathological char-
acteristics and early and long-term outcomes were collected
and analyzed in July 2010, according to the ethical guide-
lines for epidemiological research proposed by the Ministry
of Education, Culture, Sports, Science and Technology of
Japan and the Ministry of Health, Labour and Welfare of
Japan.

The indications for ESD were basically determined on
the basis of the presence or absence of nodal metastasis
[12—-14] and on the basis of the criteria for endoscopic
resection proposed in the Treatment guidelines for gastric
cancer in Japan [15]. The indication criteria are listed in

Institutions Number of
patients (lesions)

1. Department of Gastroenterology, Toranomon Hospital, Tokyo 17 (17)
2. Department of Gastroenterology, Kitasato University East Hospital, Kanagawa 42 (45)
3. Department of Internal Medicine, School of Medicine, Keio University, Tokyo 17 (17)
4. Department of Gastroenterology, Graduate School of Medicine, The University of Tokyo, Tokyo 22 (22)
5. Department of Gastroenterology, Yokohama City University Medical Center, Kanagawa 73 (75)
6. Endoscopy Division, Cancer Institute Hospital, Tokyo 30 (30)
7. Department of Gastroenterology and Hepatology, St Marianna University School of Medicine, Kanagawa 58 (58)

8. Department of Endoscopy, National Cancer Center Hospital, Tokyo 124 (142)
9. Department of Surgery, Kyorin University School of Medicine, Tokyo 27 (31)
10. Department of Gastroenterology, Kameda Medical Center, Chiba 30 (33)
Total 440 (470)
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Table 2 Indication criteria for endoscopic submucosal dissection
(ESD)

1. Differentiated-type mucosal cancer without ulceration

2. Differentiated-type mucosal cancer with ulceration and up to
3 cm in diameter

3. Undifferentiated-type mucosal cancer without ulceration and up
to 2 cm in diameter

4. Differentiated-type minute submucosal cancer (SM1) without
ulceration and smaller than 3 cm in diameter

Table 2. This study also included patients who had not met
these criteria (for various reasons) and who had undergone
ESD.

Clinicopathological characteristics

The location of the tumor was classified as upper, middle,
and lower stomach according to the Japanese classification
of gastric carcinoma established by the Japanese Gastric
Cancer Association [11]. Macroscopic type was divided
into elevated type and depressed and/or flat type.

Early outcomes

The early outcomes (bleeding and perforation rates, pro-
cedure-related mortality, and curability) were assessed.
Bleeding was defined based on clinical evidence of
bleeding with occurrence of melena and/or hematemesis, or
by confirmation of blood or coagulated blood in the
stomach and bleeding spots by endoscopy. Perforation was
confirmed endoscopically during the procedure and/or by
the presence of free air on plain abdominal radiographs
after the ESD. Procedure-related mortality was defined as
death due to complications such as perforation or bleeding
within 30 days after the ESD.

Curability was assessed histologically, on the basis of
the indication criteria for ESD, tumor margin status, and
the presence or absence of lymphovascular invasion, as
curative and noncurative. When a tumor was within the
indication criteria with tumor-free margins and absence of
lymphovascular invasion, the curability was defined as
curative. When histological evaluation was difficult, or
revealed that a lesion was outside the indication criteria
and/or that it had a positive margin or lymphovascular
invasion, the curability was defined as noncurative.

Long-term outcomes
Patient survival was estimated in three patient groups,
those with curative ESD, additional surgery after noncu-

rative ESD, and nonsurgical follow-up after noncurative
ESD. We compared the overall survival rates between
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Table 3 Patient and tumor characteristics

Parameters No. of patients (n = 440)

or tumors (n = 470)

82 (80-93)
314/126

Age, years, mean (range)
Sex ratio (M/F)
Tumor location

Upper third

Middle third

Lower third

101 (21.5%)
153 (32.6%)
216 (45.9%)
Macroscopic type

Elevated 232 (49.4%)

Depressed and/or flat 238 (50.6%)

Table 4 Early outcomes of ESD

No. of patients (n = 440)
or tumors (n = 470)

Bleeding 15 (3.2%)
Perforation 13 (2.8%)
Procedure-related death 0 (0%)

Curability”
366 (77.9%)
104 (22.1%)

Curative resection

Noncurative resection

% When a tumor was within the indication criteria, with tumor-free
margins, the curability was defined as curative. When histological
evaluation was difficult, or, revealed that a lesion was outside the
indication criteria and/or that it had a positive margin, the curability
was defined as noncurative

these 3 patient groups. Expected patient survival was
computed for persons of similar age, gender, and calendar
year of birth based on cohort life tables constructed for
Japan [16].

Statistical analysis

Patient survival was estimated using the Kaplan—Meier
method. Differences were considered significant when
p < 0.05.

Results
Early outcomes

The patients’ clinicopathological characteristics are shown
in Table 3. The patients were 314 men and 126 women
with a mean age of 82 years (range 80-93 years).
Bleeding and perforation rates were 3.2 and 2.8%,
respectively (Table 4). Although no deaths related to ESD
occurred, one patient died of a cardiac event during the
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Fig. 1 Clinical outcomes of
endoscopic submucosal
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hospital stay (on post-ESD day 10). The complication rate
(bleeding and perforation) was similar to those in other
reports [2—10], showing that ESD was mostly safely per-
formed even in the elderly. Curative ESD was achieved in
366 of 470 lesions (77.9%). Of the 104 patients with
noncurative ESD, 12 patients (11.5%) underwent addi-
tional surgery, and the remaining 91 patients (87.5%) were
followed without surgery (Fig. 1). One patient died of
cardiac failure after the additional surgery during the
hospital stay.

Long-term outcomes

The overall median follow-up period was 41 months (range
2-99). Of the 366 patients with curative ESD, 37 patients
(10.1%) died of nongastric cancer disease, and none of the
remaining 329 patients (89.8%) developed cancer recur-
rences (Fig. 1). Of the 104 patients with noncurative ESD,
none of the 11 patients who underwent additional surgery
developed cancer recurrences. Of the 91 patients with
nonsurgical follow-up after noncurative ESD, three
patients (3.3%) developed local recurrence, and five (5.5%)
and 22 (24.2%) patients died of gastric cancer metastasis
and nongastric cancer disease, respectively. None of the
remaining 61 patients (67%) developed cancer recurrences.

The median follow-up period in the patients with cura-
tive ESD, surgery after noncurative ESD, and nonsurgical
follow-up after noncurative ESD was 38.5, 44, and
33 months, respectively. The overall 5-year survival rates
in these three groups were 80.3%, 100% (excluding one
patient who died of cardiac failure after the surgery), and
66.7%, respectively (Fig. 2). The 5-year survival rate in the
patients with nonsurgical follow-up after noncurative ESD
was significantly lower than that in the patients with
curative ESD (p = 0.0001). There was no significant dif-
ference in the 5-year survival rates between the patients
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Fig. 2 Observed patient survival in each group, and expected
survival. The expected survival was based on that of persons of
similar age, gender, and calendar year of birth, using life tables for
death from all causes for Japan [15]

with curative ESD and those with surgery after noncurative
ESD (p = 0.21), nor was there a significant difference in the
5-year survival rates between the patients with surgery after
noncurative ESD and those with nonsurgical follow-up after
noncurative ESD (p = 0.061). In the patients with curative
ESD and those with surgery after noncurative ESD, the
cumulative observed survivals of 80.3, 100, and 65% at
5 years after ESD were better than the expected survival for
the general population of similar age and gender. In the
patients with nonsurgical follow-up after noncurative ESD,
the cumulative observed survival of 66.7 and 65% at 5 years
after ESD was comparable to the expected value for the
general population of similar age and gender.

@ Springer



74

N. Abe et al.

Discussion

According to the fiscal 2008 statistics published by the
Ministry of Health, Labour and Welfare, the mean life
spans in Japan for men and women, respectively, were 79
and 86 years, and the mean life expectancies at the age of
80 years were 8 and 11 years for men and women,
respectively [16]. With the coming of such a superaging
era, endoscopic treatment has been increasingly performed
for EGC in the elderly, and it has been established as a safe
and minimally invasive technique [6—10]. However, only
one report has been published on the long-term outcomes
of endoscopic treatment for EGC in a large number of
patients of advanced age [17]. Moreover, the natural his-
tory of EGC has been poorly clarified. Therefore, whether
EGC affects the prognosis of patients of advanced age,
regardless of the presence or absence of a therapeutic
intervention, has not been fully clarified. With these fea-
tures as a background, the present retrospective multicenter
study was carried out to determine the early and long-term
outcomes of ESD in the elderly (age 80 years or older) and
to clarify the validity of ESD.

In the examination of long-term outcomes, the patients
with curative ESD did not show cancer recurrence, and were
only followed up after ESD. Although 12.8% of the patients
in this group died of nongastric cancer disease, the overall
survival rate of this group was better than the expected
survival rate of the general population. This finding suggests
that the active implementation of ESD will contribute to the
extension of life expectancy even in patients of advanced
age with EGC when a lesion fulfills the indication criteria for
endoscopic treatment, as Kusano et al. [17] have recently
demonstrated. However, in the present study, the elderly
patients who received endoscopic examination, therapy,
and/or additional surgery could have been healthier and
could have had a better performance status than the general
elderly population. Thus, we should pay special attention to
this potential selection bias in the present study.

In clinical practice, when an ESD specimen is diagnosed
as being beyond the indication criteria for endoscopic
treatment on the basis of histopathological analysis, we
often face the problem of deciding whether additional
surgery should be performed; this choice is faced in
younger patients as well as in patients of advanced age. In
patients of advanced age, however, the appropriate surgical
treatment should be selected considering background fac-
tors such as the presence or absence of dementia or chronic
comorbidities, and the use of anticoagulation agents, as
well as considering the decrease in the patient’s quality of
life after the surgery. In addition, the fact that death from
nongastric cancer disease reduces the survival rate in
patients of advanced age compared with that in younger
patients should be considered.
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In the present study, 87.5% of the 104 patients with
noncurative ESD did not undergo additional surgery but
were only followed up. Of these, 24.2% died of nongastric
cancer disease, and inevitably, a considerable number of
patients (5.5%) died of cancer metastasis. Background
factors such as the presence or absence of dementia or
chronic comorbidities, and the use of anticoagulation
agents, were not considered in this study. Therefore, there
might have been a bias because the group with nonsurgical
follow-up after noncurative ESD would have included
many patients with difficulties in undergoing surgery or
those who were assessed as having a higher risk of death
from nongastric cancer disease even before the ESD. It is
presumed that many such patients were followed up
because of factors unique to the elderly that cannot be
quantified in numerical terms. However, the patients who
underwent additional surgery after noncurative ESD did
not develop recurrence. Moreover, nongastric cancer death
was not found in such patients. Therefore, it may be
desirable to perform additional surgery when possible after
noncurative ESD, although in the present study there might
also have been a bias because the patients in the group
with additional surgery after noncurative ESD did not have
a risk of death from nongastric cancer disease. In fact,
Kusano et al. [17] have recently shown that additional
surgery following noncurative endoscopic resection
improved survival in elderly patients. On the other hand, in
the present study, because the overall survival rate (66.7%)
in the patients with nonsurgical follow-up after noncurative
ESD was similar to the expected survival rate (65%) of the
general population, it is possible that local control provided
by ESD alone may be significant even in such patients.
A prospective study of the followed-up patients is necessary
to establish the significance of ESD in these patients.
However, such a clinical investigation has major ethical
issues because the lesions that do not meet the indication
criteria for endoscopic treatment have a possibility of
lymph node metastasis and are therefore beyond the indi-
cation for endoscopic resection in the first place. In the
meantime, it is necessary to select the appropriate treat-
ment for the individual patient in clinical practice, to
accumulate cases of patients whose lesions are outside the
criteria for endoscopic treatment who are only followed up
after ESD, and to conduct a retrospective multiple-case
study of the cases thus accumulated.

In conclusion, ESD is safe for the treatment of EGC in
patients 80 years of age or older. Both curative ESD and
additional surgery after noncurative ESD may contribute to
the extension of life expectancy. However, careful follow-
up after noncurative ESD (namely, ESD only) can be one
of the options in patients of advanced age who have dif-
ficulties in undergoing surgery or who are assessed as
having a high risk of death from nongastric cancer disease.
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