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Abstract

Background The strategy for treating extremely aged

patients with gastric carcinoma is controversial. This study

reviews the prognoses of patients aged 85 years and older

who were diagnosed with gastric carcinoma.

Methods One hundred seventeen patients aged 85 years

and older were diagnosed as having gastric carcinoma after

1969 in our institution. After excluding those at stage IV,

36 cases underwent curative resection and 30 cases

received best supportive care (BSC), which we reviewed

retrospectively.

Results Surgical methods included distal gastrectomy for

28 cases, total gastrectomy for five cases, and other proce-

dures for three cases. Postoperatively, pneumonia developed

in four cases, anastomotic leakage in two cases, and pan-

creatic fistula in one case. Two patients died of pneumonia

within 1 month of surgery. Univariate analysis demonstrated

that age, surgery, performance status, and sodium level were

statistically significant prognostic factors. Multivariate

analysis demonstrated that surgery was the only independent

prognostic factor. When patients with a performance status of

4 were excluded, the clinical characteristics of the surgery

group (n = 36) and BSC group (n = 20) were statistically

identical, and the overall survival was significantly better in

the surgery group (p = 0.0078).

Conclusions Postoperative outcomes were relatively

acceptable. Surgery may be feasible and beneficial even for

extremely aged patients 85 years and older, except for

those with a performance status of 4.
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Introduction

The average human life expectancy is increasing in Japan,

and it already has one of the longest life expectancies in the

world. As a result of this trend for longer lives, the pro-

portion of elderly patients diagnosed with gastric carci-

noma is also increasing.

Elderly people are sometimes divided up into the young

old (65–74), the old old (75–84) and the oldest old (85?) [1].

In Japan, many of the oldest old persons are older than the

average human life expectancy. Although gastric surgery for

young old and old old patients has become more common,

surgeons often hesitate to perform operations on the oldest

old patients. As many of the oldest old patients have

comorbidities, the risk of surgery is often high. In some cases,

gastric carcinoma may not affect life expectancy because of

the patient is already of an advanced age. Thus, the strategy

for treating the oldest old patients with gastric carcinomas is

controversial. In order to gain a picture of this strategy, we

reviewed the prognoses of patients aged 85 years and older

who were diagnosed with gastric carcinoma at our institute.

Patients and methods

From 1969 to 2008, the number of patients diagnosed with

gastric carcinoma by histopathological examination in our
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institution was 5,213. Among them, 117 patients (2.24%)

were aged 85 years or older; 64 were female and 53 were

male. Ninety patients were between 85 and 89 years old

and 27 patients were between 90 and 97 years old. Twenty-

three patients received endoscopic mucosal resection

(EMR) or endoscopic submucosal dissection (ESD), 36

patients received curative resection, 12 patients received

noncurative resection or bypass surgery, 30 patients who

were not at clinical stage IV according to the 14th edition

of the Japanese Classification of Gastric Carcinoma

(JCGC) [2] received best supportive care (BSC) without

surgery, and 16 patients at stage IV or at an unknown stage

received BSC without surgery. We reviewed the prognoses

of 36 patients who underwent curative resection and 30

patients who were not at stage IV and received BSC

without surgery. Curative resection means R0 in JCGC; in

other words, neither a microscopic nor a macroscopic

residual tumor is left.

Curative resection was performed on 21 females and

15 males. Surgical treatment included distal gastrectomy

(DG) with D0 lymph node dissection for three patients,

D1 for 19 patients, D2 for five patients, total gastrectomy

(TG) with D1 for four patients, D2 for one patient, lap-

aroscopy-assisted DG with D1 for one patient, proximal

gastrectomy for one patient, partial gastrectomy for one

patient, and pancreaticoduodenectomy (PD) for one

patient.

BSC without surgery was selected for 20 females and 10

males who were not at stage IV. The selection was made on

the basis of comorbidities by physicians and/or surgeons in

11 cases, by the family in 11 cases, and by the patient in

8 cases.

The POSSUM scoring system [3] was used to assess

perioperative surgical risks. Physiological POSSUM scores

were calculated based on age, cardiac signs, chest radio-

graph, respiratory history, systolic blood pressure, pulse

rate, Glasgow coma scale, hemoglobin, white cell count,

plasma urea, plasma sodium, plasma potassium, and elec-

trocardiogram. Each item was scored from 1 (normal) to

8 (abnormal). The maximum physiological score was 88

and the minimum was 12. High physiological scores mean

a higher risk for surgery.

The log-rank test and Cox’s proportional hazards

model were used to perform univariate and multivariate

survival analyses. The values for data were expressed as

medians and ranges. Mann–Whitney U and chi-square

tests with and without Yates’ correction were used to

compare differences between groups. Survivals were

shown on Kaplan–Meier curves and compared by a log-

rank test. A p value of \0.05 was defined as statistically

significant, and all analyses were carried out using Stat-

View (version 5.0 for Macintosh; SAS Institute Inc.,

Cary, NC, USA).

Results

In terms of postoperative complications, pneumonia was

observed in three cases (three 85 year old males who

underwent DG with D1, DG with D2, and TG with D1),

other respiratory failure in one case (an 86 year old female

who underwent TG with D1), anastomotic leakage in two

cases (an 87 year old male who underwent DG with D2

and an 89 year old male who underwent TG with D1), and

pancreatic fistula in one case (an 85 year old female who

underwent PD). Two patients died from pneumonia on the

5th and 28th postoperative day, respectively (two 85 year

old males who underwent DG with D1 and DG with D2).

The median follow-up period for the 14 living patients was

40 months, and 22 patients (61%) died during follow-up.

Causes of death included gastric carcinoma in four cases

(18%), pneumonia in seven cases (32%), cardiac disease in

one case (5%), other carcinomas in two cases, pulmonary

embolism in one case, and the cause was unknown in seven

cases.

The median follow-up period for the 7 living patients

receiving BSC who were not at stage IV was 16 months,

and 23 patients (77%) died during follow-up. The causes of

death included gastric carcinoma in 12 cases (52%),

pneumonia in three cases (13%), cardiac disease in four

cases (17%), other carcinoma in one case, and the cause

was unknown in three cases.

The results of univariate and multivariate analyses of the

overall survival of patients with curative resection and BSC

who were not at stage IV are shown in Table 1. Variables

included sex, age, clinical or pathological stage according

to JCGC, surgery, Eastern Cooperative Oncology Group

(ECOG) performance status [4], and each item of the

POSSUM physiological score. Univariate analyses

revealed that age, surgery, performance status, and sodium

were statistically significant prognostic factors. A multi-

variate analysis demonstrated that surgery was the only

independent prognostic factor.

Performance status was a significant prognostic factor

and surgeons and physicians intuitively judged operability

based on performance status. In this oldest old series, no

patients with a performance status of 4 received surgery.

Excluding the nine BSC patients with a performance status

of 4 and one BSC patient with an unknown performance

status, the clinical characteristics of the OP group (n = 36)

who received curative resection and the BSC group

(n = 20) with performance statuses of 0–3 who were not at

stage IV and did not undergo surgery were compared

(Table 2). There were no significant differences for each

item, including age, performance status and sodium levels.

The overall survivals of the OP and BSC groups are shown

on the Kaplan–Meier curves in Fig. 1. Three-year survival

rates were 47.9 and 20.0%, and 5 year survival rates were
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32.2 and 0%, respectively. There was a significant differ-

ence in survival rate between the two groups (p = 0.0078).

Discussion

The average human life span is increasing in Japan (it was

86.44 years old for females and 79.59 for males in 2009 [5]).

The proportion of the population aged 85 years and older in

Japan is as high as 2.9% [6]. Our institution is located in Kure,

a suburb of Hiroshima, and it provides services to under-

populated islands. The proportion of the population aged

85 years and older in Kure City reached 4.3% in 2010 [7].

Table 1 Survival analysis of variables predicting risk of death for

patients aged 85 years and older who received curative resection or

best supportive care (except for patients who were at stage IV)

Variable Univariate P Multivariate P

Sex

Male/female 0.154

Age 0.004 0.084

Stage

IA/IB/IIA/IIB/IIIA/IIIB/IIIC 0.547

Surgery

?/- 0.003 0.048

Physical score 0.083

Cardiac signs

No failure/failure 0.690

Respiratory history

No dyspnea/dyspnea 0.716

Blood pressure (mmHg)

(110–130)/(B109, C131) 0.749

Pulse (/min)

(50–80)/(B49, C81) 0.666

Glasgow coma score

15/B14 0.704

Hemoglobin (g/dl)

(13–16)/(B12.9, C16.1) 0.272

White cell count (104/mm3)

(4–10)/(B3.9, C10.1) 0.066

Urea (mg/dl)

B20/C21 0.347

Sodium (nmol/l)

C136/B135 0.041 0.513

Potassium (nmol/l)

(3.5–5.0)/(B3.4, C5.1) 0.388

Electrocardiogram

Normal/abnormal 0.354

Performance status

0/1/2/3/4 0.029 0.327

Table 2 Comparison of clinical features between the OP and BSC

groups aged 85 years and older

Variable OP (n = 36) BSC (n = 20) P

Sex 0.3878

Male 15 6

Female 21 14

Age 86 (85–95) 87 (85–94) 0.0843

Stage 0.7191

IA 13 7

IB 1 2

IIA 4 3

IIB 8 4

IIIA 3 1

IIIB 5 1

IIIC 2 0

Physical score 27 (17–34) 27 (16–41) 0.1901

Cardiac signs 0.2094

No failure 17 6

Failure 19 14

Respiratory history 0.9248

No dyspnea 27 16

Dyspnea 9 4

Blood pressure (mmHg) 0.9337

110–130 23 13

B109, C131 13 7

Pulse (/min) 0.2199

50–80 30 13

B49, C81 6 7

Glasgow coma scale 0.7799

15 33 18

B14 3 2

Haemoglobin (g/dl) 0.4353

13–16 8 2

B12.9, C16.1 28 18

White cell count (104/mm3) 0.7635

4–10 29 16

B3.9, C10.1 7 4

Urea (mg/dl) 0.8842

B20 28 16

C21 8 4

Sodium (nmol/l) 0.7799

C136 33 18

B135 3 2

Potassium (nmol/l) 0.7799

3.5–5.0 32 19

B3.4, C5.1 4 1

Electrocardiogram 0.2012

Normal 19 7

Abnormal 17 13
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For gastric cancer stages IA–IIIC, the standard therapy

is undoubtedly curative surgical resection, except in early

cases, which may warrant endoscopic resection. However,

the average life expectancy of the oldest old patients is

rather short (i.e., 8.13 years for an 85 year old female and

6.09 years for a male of the same age), as reported in 2006

[8]. Considering this rather short life expectancy and the

increased risk for surgery for the oldest old patients who

present comorbidities, there has been controversy over

whether surgical resection is the best way to care for these

patients.

Findings indicated acceptable incidences of surgical

complications for the oldest old patients. Especially in

patients over 89 years old, no surgical complication was

observed. This is due to the advanced perioperative man-

agement that occurs in fields such as anesthesiology,

intensive care, surgical techniques and devices. Addition-

ally, we have attempted to perform less invasive surgery.

Dissection of the lymph node tended to be performed rel-

atively infrequently in the current series. Katai et al. [9]

reported that total gastrectomy and extended nodal

dissection were both associated with high operation-related

death rates in patients with preoperative morbidities.

Indeed, the rate of surgical complications was higher in the

TG cases in the current study.

Notably, 32% of the patients died of pneumonia fol-

lowing curative resection. The causes of death in Japan in

2002 were listed as follows: malignant neoplasm 20.2%,

cardiac disease 18.7%, stroke 17.1%, and pneumonia

14.0% for individuals 85–89 years old; cardiac disease

19.7%, stroke 16.7%, pneumonia 16.5%, and malignant

neoplasm 12.1% for individuals 90? years old [10].

Patients were more likely to die of pneumonia than natural

causes postoperatively. In the current series, two died

within 1 month after surgery, and the remaining five cases

died about 1 year more after the surgery. Pain, recum-

bency, decreased power of the respiratory muscles, and

suppression of the cough reflux may lead to early death

from pneumonia. Concerning the late phase, gastrectomy

may trigger gastroesophageal reflux and thus cause pneu-

monia in the oldest old patients.

Generally, the most important factor affecting survival

was the stage of gastric cancer. In the current study, how-

ever, univariate analyses revealed that the stage of cancer

was not a statistically significant indicator of overall sur-

vival of the oldest old patients. Age, surgery, performance

status, and sodium were significant factors. Physiological

values, except sodium, were not significant indicators of

survival. Based on a multivariate analysis, surgery was the

only independent prognostic factor. The overall survival

curve also indicated that surgery significantly improved the

prognosis of the oldest old patients, except for those with a

performance status of 4. This may mean that surgery should

not be rejected straight away for patients of very advanced

age. Performance status and general condition may weigh

more in the indication for surgery.

As this was a one-institution, small-sized retrospective

study, we could not draw any definitive conclusions. A

multicenter, large-sized study is recommended for future

investigations. Randomized controlled trials (RCTs) are

preferable in order to establish a reliable conclusion, but it

would be rather difficult to invite the oldest old patients to

join RCT and assign them to surgery or BSC, because

many of them decide on their treatment based on their

principles or those of their families.

Dementia is an important problem for old patients, and it

often worsens performance status. In the current series,

78% of the patients with a performance status of 4 exhib-

ited disorientation and/or confusion due to dementia. When

the subjects were limited to a performance status of 0–3

(n = 56), the number of patients with disorientation and/or

confusion (Glasgow coma scale B14) was only five. Two

of them selected BSC because their families rejected sur-

gery, and the other three underwent surgery. In this
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Fig. 1 The overall survivals of the OP group with curative resection

and the BSC group except for those at stage IV or with a performance

status of 4 are shown on Kaplan–Meier curves. There was a

significant difference between the two groups (p = 0.0078)

Table 2 continued

Variable OP (n = 36) BSC (n = 20) P

Performance status 0.0581

0 7 1

1 19 8

2 4 7

3 6 4

OP patients who underwent curative resection, BSC patients who

received best supportive care except stage IV or performance status 4
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institution, the surgeons did not reject surgery due to

dementia in cases with a performance status of 0–3.

When reviewing the literature, we noted that some

articles discussed the surgical outcomes for patients who

were over 80 years old; however, few of these works dis-

cussed patients over 85 years old. Ishigami et al. [11]

stated that survival in patients aged 85 years and older was

not affected by surgical resection. However, Ishigami

et al.’s work was completed over a decade ago, and peri-

operative management and the clinical features of patients

over 85 have changed since then, making surgery more

reliable.

More recent work has reported the feasibility of lapa-

roscopy-assisted gastrectomy (LAG) in older patients.

Yamada et al. [12] revealed that LAG could be safely

performed in patients who were older than 80 years with

complication rates and operational outcomes that were

similar to those seen for patients aged 70–79 years. We

performed only one LAG in the current series. As the

number of LAG cases increases dramatically with early

gastric cancer treatment in Japan, we believe that LAG

should be adopted for even the oldest old patients. This less

invasive approach may result in a lower incidence of

postoperative pneumonia.

In summary, we reviewed the prognoses of patients aged

85 years and older who were diagnosed with gastric car-

cinoma in our institution. Surgical resection may be fea-

sible and beneficial even for such old patients if their

performance status is as good as 0–3. As this was a one-

institution, small-sized retrospective study, a multicenter,

large-sized study is recommended for future investigations.
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