
Abstract. Background/Aim: The benefits of gastrectomy for
elderly gastric cancer (GC) patients remain unknown. The
aim of this study was to evaluate the validity of gastrectomy.
Patients and Methods: Patients who had R0 or R1 resection
and diagnosed as pathological Stage I-III GC were enrolled
in this study. Patients were classified according to age:
Elderly group (≥80 years old), non-Elderly group (70-79
years old), Standard group (≤69 years old). Results: As the
age raised, the number of comorbidities increased and
patients had a worse physical status. Operative procedure
and postoperative complications of the Elderly group were
similar to that of the non-Elderly group. The overall survival
was similar in pathological Stages I and III between the
Elderly and non-Elderly groups, while the Stage II Elderly
group had shorter overall survival. Also, the Elderly group
did not undergo adjuvant chemotherapy compared to other
groups. Conclusion: Gastrectomy can be performed safely in
elderly patients following gastrectomy, survival of elderly
patients was similar to non-elderly patients. Therefore,
gastrectomy is an acceptable treatment for elderly patients
in good condition.

The incidence of Gatric cancer has declined over the past
decades (1); however, it is still one of the most common
cancers worldwide (2). Gastrectomy is the main treatment
for gastric cancer, but it might associate with severe
postoperative gastrointestinal symptoms. Previous reports
have shown that postoperative morbidity leads to poor
prognosis, especially in elderly patients (3, 4).

Aging is accompanied by a decline in the function of
critical organs (5, 6). Postoperative morbidity and mortality
increases as the age increases. Moreover, elderly patients
often have several comorbidities at the time of diagnosis that
sometimes affect survival (7, 8). Therefore, it is difficult to
predict surgical risk, since physical status varies greatly
among elderly individuals.

The rate of gastrectomy in the elderly is increasing (9).
Previous articles have shown that gastrectomy can be
performed safely in elderly patients as in non-elderly patients
(10, 11). However, following gastrectomy, pneumonia often
develops leading to death of elderly patients (12). Also,
elderly patients are likely to develop malnutrition (13).
Therefore, it is still unclear whether gastrectomy improves
the overall survival of elderly patients. The aim of this study
was to evaluate whether gastrectomy is beneficial for elderly
gastric cancer patients.

Patients and Methods
Study design. A single institutional retrospective cohort study was
performed at the Kita-Harima Medical Center Hospital from
January 2014 to December 2017. All patients who had R0 or R1
resection and diagnosed as pathological Stage I-III were enrolled
into this study. Since younger patients tend to have less
comorbidities and a better physical status, those under 70 years
were considered as standard controls. We defined those over 80
years old as the Elderly group and those between 70-79 years old
as the non-Elderly group.

Clinical characteristics, surgical outcomes, pathological findings
and follow-up data were extracted from medical records. Physical
status was assessed based on the following factors: age, gender,
American Society of Anesthesiologists (ASA) score, Charlson
comorbidity index (CCI), body mass index (BMI), and modified
Glasgow Prognostic score (mGPS). Tumor status was diagnosed
according to the Japanese Gastric Cancer Association classification
system (14). Operative complications were graded according to the
Clavien-Dindo classification and complications higher than grade II
were defined as post-operative complications (15). The study design
was approved by the ethics review board at Kita-Harima Medical
Center and conforms to the provisions of the 1995 Declaration of
Helsinki.

1307

This article is freely accessible online.

Correspondence to: Yasunori Otowa, Department of Surgery, Kita-
Harima Medical Center, 926-250 Ichiba-cho, Ono city, Hyogo 675-
1392, Japan. Tel: +81 794888800, Fax: +81 794629931, e-mail:
dregg338@gmail.com

Key Words: Elderly, gastric cancer, gastrectomy.

in vivo 33: 1307-1311 (2019)
doi:10.21873/invivo.11604

Feasibility and Effectiveness of Gastrectomy
for Elderly Gastric Cancer Patients

YASUNORI OTOWA, SHUJI OKAMOTO, RYOSUKE FUJINAKA, 
KEISUKE ARAI, KOICHI MURATA, YASUHIKO MII, KEITARO KAKINOKI, 

SHIGETERU OKA and DAISUKE KURODA

Department of Surgery, Kita-Harima Medical Center, Ono, Japan



Statistical analysis. The difference between two groups was
analyzed by using the Fisher’s exact test or Chi-square test and
Student’s T test or Mann–Whitney U-test. Cumulative survival rate
was calculated by the Kaplan–Meier method, and survival curves
were compared using the log-rank test. In all analyses, a p<0.05 was
accepted as statistically significant. Descriptive statistics were
obtained using the SPSS 24.0 for Windows (SPSS Inc., Chicago, IL,
USA).

Results
One hundred ninety-five patients were enrolled into this
study. Among them, 78 patients (40.0%) were under 70 years
old, 78 patients (40.0%) were aged between 70-79 years old,
and 39 patients (20.0%) were over 80 years old.

The patients’ characteristics are listed in Table I. ASA
score ≥ 2 was significantly more frequently observed as the
age raised (p<0.001). Also, albumin levels decreased and C-
reactive protein (CRP) levels increased with age (p<0.001
and p=0.017, respectively). Moreover, higher mGPS was
more frequently observed with increasing age (p=0.024).
Estimated glomerular filtration rate (eGFR) decreased with
age (p=0.002), despite the absence of difference in creatinine
levels. CCI increased with age (p=0.003). There was no
significant difference in other factors.

The surgical outcomes are listed in Table II. The operation
time did not differ between groups (p=0.159). Blood loss
was more often observed at older ages (p=0.021). There
were no differences in laparoscopic surgery rate, operative
procedure, lymph node dissection, and R0 resection rate.
Moreover, there were no differences in leakage, pancreatic
fistula, and respiratory complications. The Elderly group had

a tendency to have a longer length of hospital stay than other
groups; however, the difference was not significant.

Overall survival (OS) and Cancer specific survival (CSS)
of each pathological Stage are shown in Figures 1 and 2. The
standard group had the longest overall survival in either
Stage. For the OS of pathological Stage I, the Elderly group
had the worst survival rate compared to other groups.
However, the survival rate between Elderly group and non-
Elderly group was not significantly different (p=0.237).
Moreover, none of the patients died of cancer in pathological
Stage I in either group. Regarding OS in pathological Stage
II, the Elderly group had a lower survival rate compared to
standard and non-Elderly groups (p=0.113 and p=0.038,
respectively). On the other hand, the OS was similar between
standard and non-Elderly groups. Similar result was
observed for CSS in pathological Stage II. Regarding the OS
and CSS of pathological Stage III, survival was similar
between Elderly and non-Elderly groups. Among patients
who were diagnosed as pathological Stage II or III, the
patients who had adjuvant chemotherapy decreased with age
(p<0.001, Table III). A similar trend was observed in
pathological Stage II and III. 

Discussion
Our results showed that gastrectomy can be performed safely
in elderly without increasing the postoperative
complications. Also, the survival rate in pathological I and
III was similar between Elderly and non-Elderly groups.
There are previous studies that have compared elderly and
non-elderly; however, these studies classified the patients
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Table I. Patient characteristics.

Variables                                                                                Standard (n=78)           Elderly group (n=39)         Non-elderly group (n=78)         p-Value

Gender (Male/Female)                                                                  54/24                                 28/11                                       63/15                           0.237
Histology (differentiated/non-differentiated/special)                 39/36/2                              24/14/1                                    43/33/2                         0.838
BMI, mean±SD, kg/m2/m2                                                         22.9±3.2                            22.0±3.5                                  22.0±3.2                        0.174
ASA score (0, 1/2, 3)                                                                      71/7                                  23/16                                       63/15                        <0.001
WBC, median (range), ×102 μl                                           61.2 (32.9-122.1)              60.8 (28.5-118.9)                   60.0 (39.8-125.9)                 0.850
Hb, median (range), mg/dl                                                    13.8 (8.0-17.3)                  12.4 (6.4-15.6)                       12.7 (7.6-17.9)                   0.002
Plt, median (range), ×104 μl                                                23.7 (13.4-59.6)                 20.6 (8.5-34.7)                       22.7 (4.8-38.2)                   0.020
Alb, median (range), mg/dl                                                     4.3 (2.5-5.0)                      3.7 (2.3-4.4)                           4.0 (1.7-4.9)                   <0.001
CRP, median (range), mg/dl                                                 0.07 (0.01-7.26)               0.20 (0.01-13.98)                   0.11 (0.01-21.55)                 0.017
Cr, median (range), mg/dl                                                    0.80 (0.51-7.13)                0.77 (0.48-6.22)                     0.81 (0.48-3.52)                  0.545
eGFR, median (range), ml/min/1.73                                       72.5 (7-104)                       63 (7-106)                              67 (14-101)                      0.002
mGPS (0/1/2)                                                                                73/2/3                                29/3/7                                      69/1/8                          0.024
Pathological T status (1, 2/3, 4)                                                    45/33                                 20/19                                       42/36                           0.775
Pathological N status (0, 1/2, 3)                                                   55/23                                 23/16                                       57/21                           0.324
Pathological Stage (I/II/III)                                                        39/16//23                           13/14/12                                  39/17/22                        0.317
CCI (≤2/3≤)                                                                                     74/4                                  28/11                                       64/14                           0.003

BMI: Body mass index; ASA: American Society of Anesthesiologist, WBC: white blood cell; Hb: hemoglobin; Plt: platelet; Alb: albumin; CRP:
C-reactive protein; Cr: creatinine; eGFR: estimate glomerular filtration rate; mGPS: modified glasgow prognostic score; CCI: Charlson comorbidity
index.



only into two groups (10, 11, 16). Since, younger patients
have less comorbidities and longer expectancy than elderly,
fine classification of patients is needed to compare the
surgical short- and long-term outcomes, as in our study.

The JCOG0703 study in which the majority of the
patients were pathological Stage I, has shown that no
patients had recurrent disease and the 5-year OS and RFS
were both 98.2% (17). Although, in that study the median
age was 59 years old, a similar result was obtained in the
current study: no patients had recurrent disease in
pathological Stage I. Also, there was no difference in OS,
RFS, and CSS between Elderly and non-Elderly groups in
pathological Stage III. This might be due to reduced
effectiveness of S-1 in pathological Stage III, in contrast to
a clear survival benefit in pathological Stage II (18, 19).
Also, in that study, the benefit of S-1 was more significant
in younger age than in older age. Therefore, the benefit of
S-1 may be limited to patients over 80 years old in
pathological Stage III.

Despite the fact that survival was similar between Elderly
and non-Elderly groups in pathological stage I and III, the
Elderly group had worse survival in pathological Stage II
than the non-Elderly group. One possible reason might be
the low rate of adjuvant chemotherapy. Patients tend to
refuse adjuvant chemotherapy with increasing age. Also, we
tend not to recommend adjuvant chemotherapy, since the

effectiveness of performing adjuvant chemotherapy in
elderly patients is unknown and aging itself is a risk factor
for poor compliance with adjuvant chemotherapy (20).
Therefore, a randomized control study is being carried out
by the Japan Clinical Oncology Group to clarify whether
adjuvant chemotherapy contributes to improvement of RFS
in patients with pathological Stage II/III gastric cancer (21).

There are several limitations to this study. First, this is a
retrospective cohort study conducted in a single institution
and the sample size was small. Also, since our institution
was founded in October 2013, the observation time was quite
short which might have contributed to an overestimation of
our results. Second, the patients were classified according to
the pathological Stage not the clinical stage. Third, the
survival of elderly was compared with that of non-elderly
patients, since no data were available for the elderly patients
not having gastrectomy. However, Endo et al. have shown
that gastrectomy improved survival compared to best
supportive care for patients above 85 years old (22). Last,
there was a tendency to operate elderly patients in good
condition.

In conclusion, gastrectomy in elderly patients over 80
years old can be performed safely and survival rate was
similar to those of 70-79 years old. Therefore, performing
gastrectomy is beneficial for elderly patients in good
conditions.
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Table II. Postoperative outcomes.

Variables                                                               Standard (n=78)                Elderly group (n=39)               Non-elderly group (n=78)               p-Value

Operation time, median (range), min                   343 (211-876)                        309 (146-481)                              338 (151-727)                          0.159
Blood loss,                                                              150 (0-10583)                         300 (0-1025)                               167.5 (0-1900)                          0.021
Laparoscopic surgery (%)                                          45 (57.7)                                16 (41.0)                                       48 (61.5)                              0.105
Total gastrectomy (%)                                               32 (41.0)                                14 (35.9)                                       32 (41.0)                              0.845
Lymph node dissection (D1+/D2)                                47/31                                      28/11                                            48/30                                 0.487
R0 resection (%)                                                         78 (100)                                 77 (98.7)                                       38 (97.4)                              0.678
All complications (%)                                                17 (21.8)                                12 (30.8)                                       31 (39.7)                              0.055
   Leakage (%)                                                              5 (6.4)                                    2 (5.1)                                           6 (7.7)                                 0.935
   Pancreatic fistula (%)                                              8 (10.3)                                   3 (7.7)                                           6 (7.7)                                 0.850
   Respiratory complication (%)                                  2 (2.6)                                    3 (7.7)                                           3 (3.8)                                 0.464
   Other complications                                                  7 (9.0)                                   6 (15.4)                                        19 (24.4)                              0.035
Length of hospital stay                                             15 (8-102)                               18 (8-87)                                     16 (8-124)                             0.185

Table III. Numbers of patients who had adjuvant chemotherapy in pathological Stage II and III.

                                                                              Standard (n=39)                Elderly group (n=26)               Non-elderly group (n=39)               p-Value

Adjuvant chemotherapy (%)                                     30 (76.9)                                5 (8.9%)                                      21 (37.5)                              <0.001
Pathological Stage II (%)                                            9 (56.3)                                3 (21.4)                                          8 (47.1)                                0.167
Pathological Stage III (%)                                         21 (91.3)                                2 (5.6)                                          13 (59.1)                              <0.001
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Figure 1. Overall survival of each pathological stage. (a) Elderly group
had the worst survival compared to other groups in pathological Stage
I; however, the difference was not statistically significant. (b) Elderly
group had a lower survival compared to other groups in pathological
Stage II. (c) The survival was similar between Elderly and non-Elderly
groups in pathological Stage III.

Figure 2. Cancer-specific survival of each pathological stage. (a) The Elderly group had a lower survival compared to other groups in pathological
Stage II. (b) The survival was similar between Elderly and non-Elderly groups in pathological Stage III.
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