
Abstract. Background: A gastrectomy for gastric cancer is
sometimes required in patients older than 80 years due to the
continuously increasing age of society. However, if a
gastrectomy worsens the postoperative quality of life and
daily activity in elderly patients because of poor nutrition,
the procedure may not always be a useful treatment strategy.
Patients and Methods: Clinicopathological data of patients
with gastric cancer who underwent a gastrectomy at our
Department between 1998 and 2008 (N=471) were collected
and analyzed. The results of treatment for patients older than
80 years (N=41) were analyzed and compared against those
of patients younger than 80 years (N=430). Results: Patients
older than 80 years had a higher frequency of preoperative
co-morbidities than patients younger than 80 years.
However, there was no statistical difference in postoperative
complications regarding nutrition between the two groups.
Conclusion: Older age is not a determinant of poor nutrition
following gastrectomy. Gastrectomy for gastric cancer is,
therefore, a useful treatment strategy, regardless of ageing.

The population is ageing throughout the world (1, 2). As a
consequence, the age of patients with gastric cancer is also
increasing, with more than 40% of  patients in Japan being
over 70 years of age (3). We have previously reported the
clinicopathological features and prognosis of gastric cancer
in 344 patients older than 70 years who underwent
gastrectomy between 1965 and 1990. This finding
demonstrated that the frequency of surgical treatment
increased with survival of elderly patients with gastric cancer
(4). However, mean life expectancy in Japan has increased

to 79.3 years for males and 86.1 years for females (5). The
age of gastric cancer patients has also been increasing
gradually at our Department. Treatment strategies are,
therefore, now required for gastric cancer patients over 80
years of age. The aim of the present study was to elucidate
whether treatment strategies for patients with gastric cancer
older than 80 years are comparable with patients younger
than 80 years with regard to complications, postoperative
nutrition, survival rate, and clinical outcome.

Patients and Methods

A total of 471 patients with gastric adenocarcinoma underwent
gastrectomy at the Department of Surgery and Science, Kyushu
University Hospital between 1998 and 2008. Forty-one patients
(8.7%) were older than 80 years. The clinicopathological features
of the patients were reviewed using hospital records, followed by a
comparison of data of patients either younger or older than 80 yr.
Informed consent was obtained from each patient. 

The surgical specimens were examined pathologically and scored
according to the TNM classification of the International Union
Against Cancer (UICC) (6). The preoperative physical status prior to
gastrectomy was scored according to the American Society of
Anesthesiologists Physical Status (ASA-PS) (7). 

All patients were followed-up for intervals ranging from 3 to 12
months. These follow-up visits included physical examination,
blood analysis, and a combination of imageing examinations such
as computed tomography. The median follow-up period in the study
was 30 (range=1.5-130) months. 

All values such as operative time, estimated blood loss,
postoperative hospital stay, blood test results, and degree of weight
loss were expressed as the mean±standard deviation (SD). The
comparisons between the two study groups were carried out using
Fisher’s exact test. Survival rates were calculated using the Kaplan-
Meier method. The level of significance was set at p<0.05.

Results

Patients’ characteristics. The characteristics of patients are
shown in Table I. The median age of patients older or
younger than 80 years was 82.1 and 61.9 years, respectively.
There were no significant differences in sex distribution

511

Correspondence to: Yoshihiko Maehara, MD, Dept. of Surgery and
Science, Graduate School of Medical Sciences, Kyushu University,
3-1-1, Maidashi, Higashi-ku, Fukuoka, 812-8582, Japan. Tel: +81
6425466, Fax: +81 6425482, e-mail: maehara@surg2.med.kyushu-
u.ac.jp

Key Words: Gastrectomy, elderly patients, nutrition.

ANTICANCER RESEARCH 35: 511-516 (2015)

Assessment of Surgical Treatment and Postoperative Nutrition
in Gastric Cancer Patients Older than 80 Years 

TOMONORI NAKANOKO, YOSHIHIRO KAKEJI, KOJI ANDO, YUICHIRO NAKASHIMA, KIPPEI OHGAKI, 
YASUE KIMURA, HIROSHI SAEKI, EIJI OKI, MASARU MORITA, YOSHIHIKO MAEHARA

Department of Surgery and Science, Graduate School of Medical Sciences, 
Kyushu University, Maidashi, Higashi-ku, Fukuoka, Japan

0250-7005/2015 $2.00+.40



between the two groups. The majority of patients were
categorized as ASA-PS 0-2. Histologically, the depth of
tumor invasion, lymphatic involvement, and pathological
stage were not different in the two groups.

Preoperative co-morbidities. Preoperative co-morbidities
were more likely to be observed (61.0%) in patients older
than 80 years  compared to those under 80 years of age
(Table II). In particular, anemia, cardiovascular dysfunction,
and renal dysfunction were more frequently observed in
patients older than 80 years, whereas there was no significant
difference in other morbidities such as diabetes mellitus,
liver, and respiratory dysfunction.

Surgical procedures and postoperative complications. There
was no statistical difference in surgical procedures between
the two groups (Table III). Operation time, volume of blood
loss, and period of postoperative hospital stay also showed
no statistical differences. No operation-related death occurred
in either group. Postoperative complications were observed
in 4 cases (9.8%) in patients older than 80 years. This
frequency was not significantly different than that observed
in patients younger than 80 years (12.8%). Cardiovascular
dysfunction and delirium was also observed in patients older
than 80 years Other postoperative complications included
acute colitis and mild paralytic obstruction.

Postoperative nutritional assessment. A total of 336 patients
who were followed-up as outpatients over a one-year period
had a postoperative nutritional assessment. The degree of
weight loss after gastrectomy was selected as an indicator of
postoperative nutrition. One year after gastrectomy, mean
weight loss was not statistically different in the two groups
(≥80 years, 6.8 kg; <80 years, 6.0 kg) (Table IV). Variations in
the levels of serum total protein and albumin, and hemoglobin
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Table I. Patients’ characteristics.

Factor Under 79 Over 80 p-Value
years (n=430) years (n=41)

Age (years) 61.9±11.1 82.1±2.6 <0.0001
Gender

Male/Female 293/137 22/19 ns
ASA-PS

<2 414 (96.3) 38 (92.7) ns
>3 16 (3.7) 3 (7.3)

Histology
Differentiated 214 (49.8) 24 (58.5) ns
Not differentiated 216 (50.2) 17 (41.5)

Depth of invasion
T1 219 (50.9) 19 (46.3) ns
T2 125 (29.1) 18 (43.9)
T3,4 86 (20.0) 4 (9.7)

Lymphatic involvement
N0 260 (60.5) 28 (68.3) ns
N1 93 (21.6) 10 (24.4)
N2 52 (12.1) 2 (4.9)
N3 25 (5.8) 1 (2.4)

Stage
I 270 (62.8) 28 (68.3) ns
II 49 (11.4) 7 (17.1)
III 49 (11.4) 4 (9.7)
IV 62 (14.4) 2 (4.9)

Table II. Preoperative co-morbidities.

Factor Under 79 Over 80 p-Value
years (n=430) years (n=41)

Anemia 48 (11.2) 10 (24.4) <0.05
Cardiovascular dysfunction 56 (13.0) 9 (21.9) <0.05
Respiratory dysfunction 16 (3.7) 4 (9.8) ns
Liver dysfunction 27 (6.3) 1 (2.4) ns
Renal dysfunction 24 (5.6) 11 (26.8) <0.05
Diabetes mellitus 27 (6.3) 3 (7.3) ns

Table III. Surgical procedures and postoperative complications.

Factor Under 79 Over 80 p-Value
years (n=430) years (n=41)

Procedures
Methods (%)

Distal gastrectomy 227 (52.8) 27 (65.9) ns
Total gastrectomy 200 (46.5) 13 (31.7)
Others 3 (0.7) 1 (2.4)

Laparoscopic or open (%)
Laparoscopic 44 (10.2) 4 (9.8) ns
Open 386 (89.8) 37 (90.2)

LNs dissection
<D2 203 (47.2) 23 (56.1) ns
>D2 227 (52.8) 18 (43.9)

Curability (%)
Curative; R0 299 (69.5) 32 (78.1) ns
Non-curative; R>1 131 (30.5) 9 (21.9)
Operation time (min) 248.2±103.0 220.4±52.6 ns
Blood loss (g) 504.3±458.5 431.2±307.1 ns
Hospital stay (day) 22.3±36.9 19.9±10.0 ns

Complications
Surgery Related (%)

Pancreatic-related abscess 11 (2.6) 0 ns
Anastomotic leakage 7 (1.5) 0 ns
Bleeding 2 (0.4) 0 ns
Others 12 (2.8) 1 (2.4) ns

Non-surgery related (%)
Pneumonia 1 (0.2) 0 ns
Cardiovascular dysfunction 0 1 (2.4) ns
Delirium 10 (2.3) 1 (2.4) ns
Others 8 (1.9) 2 (4.9) ns
Total (complications) 55 (12.8) 4 (9.8) ns



level were also assessed as postoperative nutritional indicators
one year after gastrectomy. These levels showed no significant
difference between the two groups. There was also no
significant difference in these serum chemistry values at 3 or
5 years after gastrectomy (data not shown).

Postoperative adjuvant chemotherapy. Only four patients older
than 80 years had postoperative adjuvant chemotherapy and
received either UFT (oral tegafur and uracil) or S-1 (oral
fluoropyrimidine). Two of these cases did not complete the
course of chemotherapy because of tumor progression or severe
appetite loss. Nine of the patients older than 80 years were
adaptation cases for adjuvant chemotherapy, although this was
not carried-out because of severe co-morbidities or the patient
or their family declined the treatment (Tables V and VI).

Survival. Twelve of 41 (29.3%) patients older than 80 years
died during the follow-up period. The median follow-up
period was 28.3 months. Five of the deaths (12.2%) were
associated with progression or recurrence of the gastric
cancer. In contrast, 67 (15.6%) of the 430 patients younger
than 80 years died of gastric cancer. The overall survival

rates were 48.8% and 72.9% in patients older or younger
than 80 years, respectively (p=0.0324) (Figure 1). In
contrast, the cumulative 5-year survival rate of patients in the
over 80 and under 80 years age groups was 81.8% and
78.2%, respectively. This difference was not statistically
significant (p=0.963) (Figure 2).

Discussion 

The incidence of gastric cancer in Japan is considerably higher
than in other countries. An ageing society has an increased
number of elderly people with various diseases such as gastric
cancer (8). Although gastrectomies in elderly patients are since
long been performed, recent improvements in surgical
procedures and perioperative management have changed the
environment for elderly patients with gastric cancer (9, 10). 
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Table IV. Postoperative nutritional assessment one year after
gastrectomy.

Factor Under 79 Over 80 p-Value
years (n=310) years (n=26)

Weight (kg) –6.0±7.4 –6.8±5.3 ns
Hemoglobin (g/dL) –0.6±2.1 –0.6±1.7 ns
Total protein (g/dL) –0.1±0.7 –0.2±0.6 ns
Albumin (g/dL) –0.1±0.5 –0.0±0.4 ns

Table V. Adjuvant chemotherapy for advanced cases.

Status Under 79 Over 80 p-Value
years (n=167) years (n=13)

Not performed 54 (32.3) 9 (69.2) <0.01
Performed 113 (67.6) 4 (30.8)

Table VI. Reasons why adjuvant chemotherapy was not performed in
patients older than 80 years.

Reasons Cases (n=9)

Rejected by patient or family, due to ageing 6 (66.7)
Co-morbidities 3 (33.3)

Figure 1. Overall survival in patients younger than 80 years (gray line)
or older than 80 years (black line).

Figure 2. Cumulative survival in patients younger than 80 years (gray
line) or older than 80 years (black line).



Our study showed no difference between the over-80 and
under-80 age groups in ASA-PS classification. This finding
suggests that patients older than 80 years who had a
gastrectomy may be selected because of their natural better
performance status (11). However, gastrectomy is not
indicated for patients older than 80 years if they have poor
performance status. The number of patients older than 80
years categorized as stage IV was less than in the under-80
years age group, whereas there was no difference in the other
stages. Gastrectomy for stage IV patients is performed as
palliative surgery, but is not indicated for these patients.
Gastrectomy is also not indicated in patients older than 80
years classified as IV because of their performance status
(12, 13). Performing gastrectomy for ageing patients, with
an advanced stage may worsen postoperative quality of life,
especially in patients older than 80 years (14).

Weight and appetite loss is not rare in patients after a
gastrectomy (15, 16) but may not necessarily reflect
differences in age. Despite ageing, there was no difference
in the degree of weight loss compared to younger patients.
If weight loss and poor nutrition is observed considerably
more frequently in patients older than 80 years, a
gastrectomy should not be recommended. Because weight
loss and poor nutrition induce poor quality of life (17), these
factors may also result in a poor prognosis after gastrectomy,
especially in patients older than 80 years. The cumulative
survival rates demonstrate that there was no difference
between the over 80 years and under 80 years age groups in
death caused by gastric cancer. This finding indicates that
gastrectomy improves prognosis for ageing gastric cancer
patients, and that gastrectomy may not necessarily lead to a
deterioration in quality of life.

In general, adjuvant chemotherapy in gastric cancer
patients reduces the recurrence rate after a gastrectomy (18-
21). However for ageing patients, chemotherapy is not
usually safe, because of side-effects or co-morbidities (22-
24). In particular, it is not uncommon for patients older than
80 years to die from any other causes. While postoperative
adjuvant chemotherapy is recommended for advanced cases
because it reduces the risk of recurrence, not all patients
agree to undergo this therapy. Patients and their family tend
to worry about side-effects and worsening of co-morbidities,
especially in ageing patients. The usefulness of adjuvant
chemotherapy to improve prognosis in patients older than 80
years needs to be examined in a larger number of cases.

Conclusion 

The present study showed that gastrectomy and adjuvant
chemotherapy for patients older than 80 years is a safe
treatment strategy. There was no significant difference observed
in the degree of weight loss and worsening of nutrition caused
by gastrectomy in patients younger or older than 80 years.
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