
1. Introduction

The aging of the population is rapidly progressing in East Asian

countries including Japan, with a high percentage of the elderly

population being at least 65 years old and this percentage is pro-

jected to increase in the future.1 With such changes, there is also an

aging trend among patients receiving medical treatment. In elderly

patients, we often experience cases in which highly invasive treat-

ments are difficult to perform due to reasons such as decreased

physical function, oral intake of antithrombotic drugs, and presence

of comorbid dementia.

Gastric cancer is highly frequent in East Asian countries as well,

and is a malignant disease with a high mortality.2,3 Although surgical

resection had previously been the primary mode of treatment for

gastric tumors, endoscopic treatment has rapidly become more

widespread in recent years. In particular, endoscopic submucosal

dissection (ESD), which can resect the lesion “en-bloc,” is one of the

standard therapies for tumors that present with a low probability of

lymph node metastasis; namely, gastric tumors that primarily exist in

the mucosa.4,5 ESD is less invasive compared to surgical treatment

and is known to result in better quality of life, including fewer or

milder postoperative complications.6–9 For this reason, the election

of ESD is increasing among elderly patients, in whom it is preferable

to avoid the invasiveness of a surgical procedure, even when the

lesions are beyond the conventional indications for treatment. On

the other hand, since anticipated accidental symptoms such as

hemorrhage, perforation, and pneumonia can be fatal to elderly

patients, clarifying the kinds of clinical factor that affect the treat-

ment course of ESD is extremely important in elderly patients for

advancing safer gastric tumor treatments.10–23

In Japan, “early elderly” is defined as an individual 65 to 74

years old, and “late elderly” is defined as an individual 75 years old

or older. However, one recent proposal was that those 75 years old

or older should be defined as “elderly,” indicating extensions in life

and health expectancy. In actual clinical practice, when notable

complications are absent, there is typically no age-related reluc-

tance for treatment among patients in their 70s. However, various

risks increase once patients are in their 80s, such as comorbidities,

and there is an increasing trend to avoid treatments that involve

higher invasiveness.

With the purpose of investigating the validity of ESD in treating
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gastric tumors in elderly patients, we retrospectively examined the

background factors, treatment outcomes, and post-treatment (post-

operative) course in patients who underwent ESD treatment at our

department for gastric tumors and compared the effectiveness and

safety of treatment between patients � 80 years old compared with

patients < 80 years old.

2. Materials and methods

2.1. Subjects

This study investigated 275 patients (� 80 years old, n = 54; < 80

years old, n = 221) who underwent ESD at our department for the

treatment of gastric tumor (adenocarcinoma, adenoma) between

August 1, 2010 and July 31, 2017. All patients were definitively

diagnosed based on histopathological examination. The study also

included patients who underwent submucosal dissection with snar-

ing as a resection method. Since the evaluation variables included

the durations of the procedure and hospital stay, patients who simul-

taneously underwent resection of multiple lesions and patients for

whom the purpose of hospitalization was not tumor resection were

excluded from the study.

2.2. Methods

From the medical records of the study patients, background fac-

tors (age, gender, comorbidities, presence/absence of Helicobacter

pylori (H.pylori) infection, status of oral antithrombotic intake), le-

sion factors (site, histological type, operation time, diameter of re-

sected specimen, status of curative resection), and course factors

(days of hospital stay, complications, death) were examined and

were compared between patients who were 80 years old or older

compared to those who were younger than 80 years old. Addi-

tionally, factors related to postoperative bleeding, the most com-

mon complication, were examined using univariate or multivariate

logistic regression analysis. For statistical analysis t-test or x
2 test was

used to compare the two groups, where p < 0.05 was considered sta-

tistically significant. Statistical software SPSS Statistics version 24

(IBM Japan, Tokyo, Japan) was used for all analyses. This study was

approved in advance by the ethics committee of Teikyo University

(TU-17-046).

3. Results

Table 1 shows the comparison of patient background factors by

age group. The rate of hypertension, chronic kidney disease (CKD)

and ischemic heart disease comorbidities were significantly greater

in the � 80-year-old group. There was no significant difference of

concomitant medicines between two groups.

Table 2 shows treatment outcomes and postoperative course.

Regarding the resected lesions, no differences were seen in lesion

site, size, proportions of cancer and adenoma, curative resection
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Table 1

Background characteristics of the study patients.

� 80 (n = 54) < 80 (n = 221) p-value*

Sex (male:female) 35:19 167:54 0.109

Age (median (range)) 82 (80–93) 72 (42–79) n/a

Comorbidities

Hypertension 42 (77.8%) 133 (60.4%) 0.016

Diabetes 13 (24.1%) 41(18.6%) 0.360

Dislipidemia 16 (29.6%) 67 (30.5%) 0.922

Chronic kidney disease 37 (68.5%) 81 (36.8%) < 0.0001

Ischemic heart disease 37(68.5%) 22(10%) < 0.0001

Liver cirrhosis 0 4 (1.8%) 0.319

Chronic obstructive pulmonary disease 2 (3.7%) 8 (3.6%) 0.977

Antithrombotic agents 17 (31.5%) 44 (19.9%) 0.066

Helicobacter pylori infection** 38/47 (80.9%) 166/198 (83.3%) 0.622

* The t-test or x
2

test is used to compare the two groups, where p < 0.05 was considered statistically significant. ** The rates of infection are calculated after

excluding undifinite cases. Abbreviation: n/a; not available.

Table 2

Treatment outcome and postoperative course of patients underwent endoscopic submucosal dissection for gastric neoplasms.

� 80 (n = 54) < 80 (n = 221) p-value*

Lesion factors

Location (Upper:Middle:Lower) 10:20:24 26:75:120 0.094

Maximal diameter of resected specimen (mm) 38.4 � 12.9** 34.3 � 12.8** 0.079

Operation time (min) 109 � 78** 102 � 83** 0.389

Malignancy (rate of carcinoma) 47 (87%) 187 (85%) 0.654

Curative resection rate 46 (85.2%) 206 (93.2%) 0.056

Perioperative heparin usage 11 (20.4%) 19 (8.6%) 0.013

Course factors

Days of hospital stay 11.2 � 4.6** 10.0 � 2.8** 0.063

Perforation 1 (1.8%) 3 (0.9%) 0.786

Postoperative bleeding 07 (13.0%) 20 (9.0%) 0.386

Postoperative surgery 0 0 n/a

Pneumonia 1 (1.8%) 0 n/a

Death 0 0 n/a

* The t-test or x
2

test is used to compare the two groups, where p < 0.05 was considered statistically significant. ** Figures are expressed as mean �

standard deviation. Abbreviation: n/a; not available.



rate, although curative resection rate seemed a little lower in the �

80-year-old group. Duration of hospital stay and rate of accidental

symptoms did not differ significantly between groups. Deaths re-

lated to gastric tumor or endoscopic procedure were not observed.

Table 3 shows the result of univariate analysis regarding post-

operative bleeding. Three factors of perioperative heparin usage,

regular use of antithrombotic agents and comorbid CKD were sig-

nificantly associated with the occurrence of postoperative bleeding.

On the multivariate analysis using logistic regression analysis (com-

pulsory methods) for 5 factors with p-value below 0.1 (diabetes,

malignancy, antithrombotic agent, CKD, heparin usage), two factors

of heparin usage and CKD were significant (Table 4).

4. Discussion

In East Asian countries including Japan, the incidence of gastric

cancer has been high since before and its treatment has been a sig-

nificant clinical challenge for many years. H. pylori was discovered in

1982, and was revealed as the primary cause of gastric inflammation

and tumors, and eradication treatment has become widely known as

effective in suppressing carcinogenesis.24 In advance of other coun-

tries, the Japanese government instituted a regulation in 2013 for

the national health insurance system to cover eradication treatment

with the vision to prevent gastric cancer. Since then, eradication

treatment has been performed proactively. Endoscopic examination

is necessary for this treatment and, coupled with the increase in

endoscopic checkups in recent years, the impression is that the

number of discovered cases of gastric tumor is increasing. Most of

these cases are early cancer or adenoma that is the target of endo-

scopic treatment. Endoscopic treatment results in similar or better

outcomes as surgical resection in guideline-indicated lesions (indi-

cated lesions) that meet specific criteria or in lesions that fit the

criteria for expanded indications, and has become the standard

therapy for treating early gastric cancer at the present time.4–9

The purpose of this study was to evaluate the safety and the

effectiveness of ESD for not only carcinoma but also adenoma in

elderly patients. The effectiveness measured by curative resection

rate did not differ between age groups significantly. Whether ESD

contributed to a better life prognosis is unclear based on our study

results alone. However, because no deaths were seen related to

gastric tumor or endoscopic procedure, we think the effectiveness

of this treatment in elderly patients was partly demonstrated.

Regarding surgical gastrectomy for early gastric cancer, Choi et al.

have reported that older age of patients was one of significant fac-

tors associating recurrence and survival after treatment,25 which

might indicate the difference of effectiveness between surgical and

endoscopic treatment. Moreover, because no age differences were

found in intraoperative/postoperative accidental symptoms and

complications and because no deaths occurred in relation to the

procedure, the safety of this treatment for elderly patients was veri-

fied. Previous papers regarding gastric cancer investigated the effec-

tiveness and safety of ESD in patients with early gastric cancer and

reported that both were non-inferior compared to that in non-el-

derly patients,10–23 consistent with our findings.

Although it did not differ significantly, the number of non-cura-

tive lesions tended to be greater in the older elderly patient groups,

most likely because the procedure was frequently performed in pa-

tients for whom surgery under general anesthesia was considered

highly risky; in other words, those in poor general condition. Our re-

sults infer that the procedure can be performed safely in these

patients since related deaths were not observed, however, its use-

fulness is unclear because the curative resection rate was not suf-

ficiently high. At the present time, the usefulness of non-curative

resection remains unclear. For this reason, when the patient has a

strong request to undergo low-invasive treatment and the gastric

tumor could become a potential prognosticator, endoscopic treat-

ment is frequently utilized even in cases where curative resection

may be difficult. Recent reports have indicated that careful follow-up

may be an alternative strategy to gastrectomy in patients treated by

non-curative ESD.26,27 Anyway, it is necessary to collect data and

build evidence regarding the utility of such non-curative resection in

the future.

Concerning hemorrhage, as one of the primary postoperative

complications, perioperative replacement with heparin during dis-

continuation of antithrombotic agent, as a so-called “heparin bri-

dge,” was shown to be a significant related factor. The guidelines for

gastroenterological endoscopy in patients undergoing antithrom-

botic treatment pressed in 2012, recommended replacement with

heparin in patients using an anticoagulant.28 However, since many

studies have demonstrated contradictory results on the effects of

replacement in suppressing embolism and since replacement also

significantly increased gastrointestinal hemorrhage,29,30 this re-

commendation was removed from the 2017 addendum.31 A rapid

increase in the number of patients taking some type of anti-

thrombotic agent has been seen in recent years, and discontinuation

is a significant challenge in gastrointestinal endoscopy-related pro-

cedures. Regarding anticoagulants, in addition to the existing war-

farin, several direct oral anticoagulants are on the market. These

are characterized by reduced induction of major hemorrhagic events

compared to warfarin, but may increase gastrointestinal hemor-

rhage through local effects.32–36 Nevertheless, according to reports

on hemorrhage related to endoscopy-related procedure in Japan,

such risk is suggested to be similar to or lower than that of war-

farin.37 For patients using warfarin, switching to a direct oral
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Table 3

Results of univariate analysis between clinical factors and postoperative

bleeding (by logistic analysis)

Factors Odds ratio
95% confidence

interval
p value

Age 1.001 0.954–1.050 0.961

Sex (male) 0.451 0.151–1.352 0.155

Hypertension 0.800 0.356–1.799 0.589

Diabetes 2.256 0.952–5.346 0.065

Dyslipidemia 0.792 0.321–1.952 0.613

Chronic kidney disease 2.602 1.144–5.917 0.023

Ischemic heart disease 2.223 0.769–6.428 0.140

Past GI bleeding 0.485 0.110–2.137 0.339

Size of resected specimen 1.000 0.920–1.118 0.857

Operation time 1.003 0.998–1.007 0.216

Malignancy (carcinoma) 0.439 0.172–1.118 0.084

Non-curative resection 0.430 0.057–3.402 0.430

Antithrobotic agent 3.869 1.707–8.767 < 0.001 <

Perioperative heparin usage 6.706 02.713–16.577 < 0.001 <

Abbreviation: GI, gastrointestinal.

Table 4

Results of multivariate analysis between clinical factors and postoperative

bleeding (by logistic regression analysis).

Factors Odds ratio
95% confidence

interval
p value

Chronic kidney disease 2.483 1.037–5.941 0.041

Perioperative heparin usage 4.238 01.002–17.916 0.050

Diabetes 2.170 0.848–5.548 0.106

Malignancy 0.468 0.165–1.328 0.154

Antithrombotic agent 1.252 0.329–4.761 0.741



anticoagulant with a shorter half-life, rather than heparin, and

promptly restarting it after a short period of discontinuation may

thus be an option.

Chronic kidney disease was another factor relating post-

operative bleeding. Yoshioka et al. have described that the possible

mechanisms of bleeding tendency in patients with CKD include

uremic platelet dysfunction, platelet-vessel wall interaction, or ab-

normalities in blood coagulation.38 Since renal dysfunction is more

common in elderlies than younger patients, we should pay more at-

tention to the risk of bleeding after gastric ESD in patients with im-

paired renal function.

Limitations of this study include the retrospective study design,

small sample size, and involvement of a single center. This study was

exploratory in nature, and further investigation of larger samples is

necessary.

5. Conclusions

The present study proved that the safety and effectiveness of

endoscopic submucosal dissection for elderly patients 80 years old

or older is comparable to that for younger patients. Perioperative

heparin usage is a significant factor related to postoperative bleeding.
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