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Clinicopathological Features and Surgical Safety of Gastric 
Cancer in Elderly Patients

Gastric cancer is one of the most common cancers, especially among the elderly. However 
little is known about gastric cancer in elderly patients. This study was designed to evaluate 
the specific features of gastric cancer in elderly patients. Medical records of 1,107 patients 
who had radical gastrectomy for gastric cancer between June 2005 and December 2009 
were reviewed. They were divided into young (< 65 yr, n = 676), young-old (65-74 yr, 
n = 332), and old-old age group (≥ 75 yr, n = 99). Increased CA 19-9 (5.6%, 13.4%, 
14.6%, P = 0.001), advanced diseases (42.5%, 47.0%, and 57.6, P = 0.014), and node 
metastasis (37.6%, 38.9%, 51.5%, P = 0.029) were more common in the young-old and 
old-old age groups. There were no significant differences in Helicobacter pylori status 
(63.6%, 56.7%, 61.2%, P = 0.324) between the three groups. Surgery-related 
complication rates were similar in the three groups (5.3%, 5.1%, 8.1%, P = 0.497). 
Microsatellite instability (P < 0.001) and p53 overexpression (P < 0.001) were more 
common among the elderly. The elderly group had more synchronous tumors (7.5%, 
10.2%, 17.2%; P = 0.006). Surgery can be applied to elderly gastric cancer without 
significant risk of complications. However, considering the more advanced disease and 
synchronous tumors among the elderly, care should be taken while deciding the extent of 
surgery for elderly gastric cancer.
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INTRODUCTION

Gastric cancer is one of the most common cancers worldwide. 
Although its global incidence is decreasing for several decades, 
it still constitutes one of the leading causes of cancer-related 
death worldwide (1). In Korea it is the most common cancer 
among males and third most common among females. Recent-
ly activated screening have lowered the mean age of its diagno-
sis. However its peak incidence still occurs in the seventh de-
cade of life. The incidence of gastric cancer is expected to increase, 
owing to the extended life-spans of the general population.
  Despite the large proportion of the elderly among gastric can-
cer patients, many clinical oncologists are reluctant to apply stan
dard treatment to their elderly patients, being afraid of the po-
tential risk of complications. Furthermore, there are no specific 
guidelines for this age group because of limited published data 
concerning gastric cancer in elderly patients. However, several 
recent studies have shown that gastric cancer in elderly patients 
has specific characteristics compared to that in young ones and 
that the age itself does not influence complications related to 
surgery (2). Also it has been suggested that young patients with 
gastric cancer show poorer prognosis (3). On the meanwhile, 
others reported that old age is related to poor prognosis (4). There 

are still no consensus about the features and surgical feasibility 
of the gastric cancer in the elderly.
  The aim of this study was to evaluate whether gastric cancer 
in elderly patients has different characteristics from those in 
young patients and to investigate if standard surgical treatment 
strategy is suitable for this group of patients. 
 

MATERIALS AND METHODS

Subjects
A total of 1141 patients underwent radical gastrectomy for gas-
tric cancer between June 2005 and December 2009 at Seoul Na-
tional University Bundang Hospital, a tertiary referral center. 
Radical gastrectomy was indicated when there were no evidenc-
es of either distant metastases or major vascular invasion. Pa-
tients with performance status 4 were not indicated. Patients 
with performance status 2 or 3 were allocated as the surgeons’ 
decisions. Among them, 8 were excluded because of neoadju-
vant chemotherapy and 26 were excluded for having double 
primary cancers. Therefore medical records of 1,107 patients 
were reviewed retrospectively. For analysis, patients who had 
endoscopic resections or incomplete resections were not en-
rolled.
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Measures
Overall, the following variables were analyzed; age (< 65, 65-74, 
or ≥ 75 yr), sex, type of chief complaint (no symptom, epigas-
tric pain, dyspepsia, hematochezia, melena, hematemesis, or 
others), level of CEA and CA19-9, comorbidity (hypertension, 
diabetes mellitus, respiratory diseases, heart diseases, neuro-
logic diseases, liver diseases, renal disease, or others), postop-
erative complication (surgery-related complication or disease-
related complication), location of the tumor (upper, middle, or 
lower third of the stomach), TNM stage, Lauren classification 
(intestinal, diffuse, or unclassified), WHO classification (well 
differentiated adenocarcinoma, moderately differentiated ade-
nocarcinoma, poorly differentiated adenocarcinoma, signet 
ring cell carcinoma, or mucinous adenocarcinoma), stromal 
reaction (absent, desmoplasia, neutrophils, eosinophils, lym-
phocytes, plasma cells, mucin production, histiocytes, or multi-
nucleated giant cells), status of Helicobacter pylori, p53 overex-
pression, microsatellite status (microsatellite stable, microsatel-
lite instability-low, or microsatellite instability-high), and com-
bined synchronous gastric cancer. CEA level of 5 μg/L or less 
and CA 19-9 of 27 U/mL or less were considered to be normal. 
Overexpression of p53 was defined as expression rate greater 
than 50%. Synchronous cancers were defined as multiple can-
cers found in separate places in the stomach at the same time. 
When there were synchronous cancers, we took the deepest le-
sion for analysis of pathologic features. We chose the largest one 
when the choice was between lesions with the same depths of 
invasion.

Data analysis
All subjects were classified into the following three groups; young 
age group (< 65 yr), young-old age group (65-74 yr), and old-old 
age group (≥ 75 yr). For staging, we adapted the seventh TNM 
staging system of American Joint Committee on Cancer Classi-
fication (AJCC).

Statistical analysis
To evaluate differences among the three groups we performed 
the chi-square test for categorical variables and ANOVA for con-
tinuous variables. P values less than 0.05 were considered sig-
nificant. All the analyses were performed with the Statistical Pack-
age for the Social Sciences, version 18.0 for Windows (SPSS, Chi
cago, IL, USA). 

Ethics statement
This study was approved by institutional review board of the 
Seoul National University Bundang Hospital (IRB No. B-1202-
146-110), which complies with Helsinki Declaration. Patient 
consent was waived, given the retrospective nature of this study.
 

RESULTS

Among a total of 1,107 subjects, young, young-old, and old-old 
age group accounted for 61.1%, 30.0%, and 8.9%, respectively 
(Fig. 1). Mean age of the young age group was 51.8 yr, while that 
of the young-old and old-old age groups were 69.2 and 78.2 yr, 
each (Table 1). Male proportion did not show any differences 
among the three groups. There were more symptomatic patients 
among the old-old age group than the other groups (54.2%, 58.9%, 
and 73.2%; P < 0.001). Screening abnormality was the most com-
mon chief complaint in all three groups with relatively low rate 
in the old-old age group (45.8%, 41.1%, and 26.8%; P = 0.001), 
followed by epigastric pain, dyspepsia which was significantly 
more common in the old-old age group (15.6%, 19.9%, and 
24.7%; P = 0.045), melena, hematemesis, and hematochezia. 
Analysis of the tumor markers prior to the gastrectomy showed 
higher frequency of elevated levels of CA 19-9 in the young-old 
and old-old age groups (5.6%, 13.4%, and 14.6%; P = 0.001). Over-
all comorbidities were more prevalent in the young-old and 
old-old age groups (29.6%, 59.6%, and 69.7%; P < 0.001). Spe-
cifically, hypertension was the most common comorbidity in 
all three groups (18.9%, 42.5%, and 49.5%; P < 0.001), followed 
by diabetes mellitus (8.3%, 17.2%, and 23.2%; P < 0.001), heart 
diseases (1.6%, 7.2%, and 12.1%; P < 0.001), neurologic diseases 
(1.8%, 3.6%, and 14.1%; P < 0.001), respiratory diseases (0.6%, 
4.8%, and 3.0%; P < 0.001), liver diseases (1.0%, 1.8%, and 1.0%; 
P = 0.572), and renal diseases (0.1%, 1.2%, and 4.0%; P < 0.001). 
All these comorbidities except for liver diseases were more com-
mon in the young-old and old-old age groups. Rates of surgery-
related complications such as wound problem, peritonitis, gas-
tric perforation, incisional hernia, ileus, bleeding, pneumonia, 
atelectasis, etc. showed no differences between the three groups 
(6.1%, 6.0%, and 12.1%; P = 0.067). Two patients in the old-old 
age group died from postoperative peritonitis. Other than sur-
gery-related complications, there were 3 cases of disease-relat-

Fig. 1. A flow chart showing the inclusion/exclusion of the patients. 

Gastric cancer patients 
who had undergone radical gastrectomy
between June 2005 and December 2009

n = 1,141

Exclusion: n = 34 
Neoadjuvant chemotherapy: n = 8

Double primary cancer: n = 26

Subjects reviewed
n = 1,107

Young age group
(< 65 yr)
n = 676

Young-old age 
group (65-74 yr)

n = 332

Old-old age group
(≥ 75 yr)
n = 99
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ed complications such as acute stroke and acute kidney injury, 
of which 2 occurred in the young-old age group and 1 occurred 
in the old-old age group. Among the elderly patients including 
the young-old and old-old age groups, those with comorbidity 
did not have significantly higher rate of surgery-related compli-
cations compared to those without comorbidity (7.5% vs. 7.3%; 
P = 0.947).
  Lesions were most frequently located in the lower third of the 

stomach in all three groups (Table 2). Elderly patients had more 
advanced diseases with muscular invasion (42.5%, 47.0%, and 
57.6%; P = 0.014). Also node metastasis was more prevalent 
among the old-old age group with statistical significance (37.6%, 
38.9%, and 51.5%; P = 0.029). Using AJCC 7th TNM staging sys-
tem, there were no significant differences among the three groups 
(P = 0.122). 
  Regarding Lauren classification, there were more lesions of 

Table 1. Clinical characteristics of the subjected patients

Parameters
Young age group  
(age < 65 yr) (%)

(n = 676)

Young-old age group  
(65 ≤ age < 75 yr) (%)

(n = 332)

Old-old age group  
(age ≥ 75 yr) (%)

(n = 99)
P value

Gender M
F

429 (63.5)
247 (36.5)

234 (70.5)
98 (29.5)

69 (69.7)
30 (30.3)

0.063

Mean age 51.8 ± 8.7 69.20 ± 2.7 78.2 ± 3.0
Symptomatic 365 (54.2) 195 (58.9) 71 (73.2) < 0.001
Chief complaint No symptoms

Epigastric pain
Dyspepsia
Hematochezia
Melena
Hematemesis
Others

309 (45.8)
210 (31.2)
105 (15.6)

4 (0.6)
18 (2.7)
16 (2.4)
12 (1.8)

136 (41.1)
85 (25.7)
66 (19.9)
6 (1.8)

11 (3.3)
10 (3.0)
17 (5.1)

26 (26.8)
25 (25.8)
24 (24.7)
1 (1.0)
7 (7.2)
4 (4.1)

10 (10.3)

0.001
0.139
0.045
0.188
0.069
0.582

< 0.001
Tumor marker CEA > 5 μg/L

CA 19-9 > 27 U/mL
31 (6.4)
25 (5.6)

20 (9.3)
27 (13.4)

7 (14.9)
7 (14.6)

0.071
0.001

Comorbidity Overall
Hypertension
Diabetes
Heart disease 
Neurologic disease 
Respiratory disease 
Liver disease
Renal disease
Others

200 (29.6)
128 (18.9)

56 (8.3)
11 (1.6)
12 (1.8)
4 (0.6)
7 (1.0)
1 (0.1)

18 (2.7)

198 (59.6)
141 (42.5)
57 (17.2)
24 (7.2)
12 (3.6)
16 (4.8)
6 (1.8)
4 (1.2)

12 (3.6)

69 (69.7)
49 (49.5)
23 (23.2)
12 (12.1)
14 (14.1)
3 (3.0)
1 (1.0)
4 (4.0)
4 (4.0)

< 0.001
< 0.001
< 0.001
< 0.001
< 0.001
< 0.001

0.572
< 0.001

0.600
Number of comorbidities 0

1
2
3
4

476 (70.4)
166 (24.6)

31 (4.6)
3 (0.4)
0 (0.0)

134 (40.4)
142 (42.8)
42 (12.7)
10 (3.0)
4 (1.2)

30 (30.3)
40 (40.4)
19 (19.2)
9 (9.1)
1 (1.0)

< 0.001

Complication* Surgery-related
Disease-related

36 (5.3)
5 (0.7)

17 (5.1)
5 (1.5)

8 (8.1)
5 (5.1)

0.497
0.002

*Complication denotes post-operative wound problem, anastomosis leakage, pneumonia, perforation, intraabdominal empyema, acute stroke, ileus, atelectasis, bleeding, inci-
sional hernia, or remnant gastric infarction.

Table 2. Location and stage of gastric cancer

Locations
Young age group  
(age < 65 yr) (%)  

(n = 676)

Young-old age group  
(65 ≤ age < 75 yr) (%)  

(n = 332)

Old-old age group  
(age ≥ 75 yr) (%)  

(n = 99)
P value

Location Upper third
Middle third
Lower third

142 (21.0)
229 (33.9)
305 (45.1)

64 (19.3)
98 (29.5)

170 (51.2)

22 (22.2)
26 (26.3)
51 (51.5)

0.747
0.171
0.135

Muscular invasion Negative (EGC)
Positive (AGC)

389 (57.5)
287 (42.5)

176 (53.0)
156 (47.0)

42 (42.4)
57 (57.6)

0.014

Node metastasis Negative
Positive

422 (62.4)
254 (37.6)

203 (61.1)
129 (38.9)

48 (48.5)
51 (51.5)

0.029

AJCC 7th stage I
II
III
IV

413 (61.1)
102 (15.1)
132 (19.5)
29 (4.3)

196 (59.0)
47 (14.2)
83 (25.0)

6 (1.8)

49 (49.5)
18 (18.2)
29 (29.3)
3 (3.0)

0.122

EGC, early gastric cancer; AGC, advanced gastric cancer; AJCC, American joint committee on cancer.
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intestinal type in the young-old and old-old age groups (40.7%, 
58.7%, and 56.6%; P < 0.001), whereas diffuse type of lesions 
were more frequent in the young age group (54.3%, 33.4%, and 
34.3%; P < 0.001) (Table 3). In terms of WHO classification, the 
young-old and old-old patients more frequently had well dif-
ferentiated (8.0%, 13.9%, and 13.1%; P = 0.009) or moderately 
differentiated adenocarcinoma (29.6%, 44.0%, and 44.4%; P <  
0.001). Meanwhile poorly differentiated adenocarcinoma (40.5%, 
29.8%, and 37.4%; P = 0.004) and signet ring cell carcinoma (18.9%, 
10.2%, and 5.1%; P < 0.001) were more common among the 
young age group. With regards to stromal reaction, desmopla-
sia was more frequent in the young age group (19.3%, 12.4%, 
and 14.1%; P = 0.018). 
  There were no significant differences in H. pylori status among 
the three groups (63.6%, 56.7%, and 61.2%; P = 0.324) (Table 4). 
Overexpression of p53 (31.0%, 43.9%, and 37.8; P < 0.001) was 
more commonly found in the young-old and old-old patients, 
however the old-old age group showed lower rate of overexpres-
sion than the young-old age group. Microsatellite instability (P <  

0.001) was more frequently detected in the young-old and old-
old patients. Also young-old and old-old patients had more syn-
chronous tumors (7.5%, 10.2%, and 17.2%; P = 0.006).
 

DISCUSSION

Gastric cancer is considered to be a disease of the aged. There-
fore its incidence is expected to rise with the increase of aging 
population. Some have reported that gastric cancer in the el-
derly patients does not have poor prognosis (5). However, stan-
dard treatment strategy for gastric cancer in elderly patients is 
yet to be established and whether this group has different char-
acteristics from the others is still controversial. Therefore this 
study was designed to evaluate whether gastric cancer in elderly 
patients has different features from that in young patients and 
to investigate if standard surgical treatment strategy is suitable 
for this group of patients. 
  In our study, there were no significant differences in male pro
portion between the three age groups. However compared with 

Table 3. Lauren type, WHO classification and stromal reaction in the subjected patients

Classification
Young age group  
(age < 65 yr) (%)  

(n = 676)

Young-old age group 
(65 ≤ age < 75 yr) (%)

(n = 332)

Old-old age group  
(age ≥ 75 yr) (%) 

(n = 99)
P value

Lauren classification Intestinal
Diffuse
Unclassified
Mixed

275 (40.7)
367 (54.3)

2 (0.3)
32 (4.7)

195 (58.7)
111 (33.4)

1 (0.3)
25 (7.5)

56 (56.6)
34 (34.3)
0 (0.0)
9 (9.1)

< 0.001
< 0.001

0.863
0.082

WHO classification w/d ADC
m/d ADC
p/d ADC
SRC 
Mucinous ADC

54 (8.0)
200 (29.6)
274 (40.5)
128 (18.9)

20 (3.0)

46 (13.9)
146 (44.0)
99 (29.8)
39 (10.2)
8 (2.4)

13 (13.1)
44 (44.4)
37 (37.4)
5 (5.1)
0 (0.0)

0.009
< 0.001

0.004
< 0.001

0.213
Stromal reaction Absent

Desmoplasia
Neutrophils
Eosinophils
Lymphocytes
Plasma cells
Mucin production
Histiocytes
Multinucleated giant cell

410 (60.7)
130 (19.3)

71 (10.5)
14 (2.1)

117 (17.3)
5 (0.7)
2 (0.3)
0 (0.0)
1 (0.1)

212 (64.0)
41 (12.4)
43 (13.0)
9 (2.7)

52 (15.7)
7 (2.1)
0 (0.0)
1 (0.3)
1 (0.3)

65 (65.7)
14 (14.1)
14 (14.1)
2 (2.0)

13 (13.1)
1 (1.0)
0 (0.0)
0 (0.0)
0 (0.0)

0.451
0.018
0.364
0.800
0.520
0.163
0.528
0.310
0.783

w/d, well differentiated; m/d, moderately differentiated; p/d, poorly differentiated; ADC, adenocarcinoma; SRC, signet ring cell carcinoma.

Table 4. H. pylori status and molecular characteristics

Parameters
Young age group  
(age < 65 yr) (%)

(n = 676)

Young-old age group  
(65 ≤ age < 75 yr) (%) 

(n = 332)

Old-old age group  
(age ≥ 75 yr) (%) 

(n = 99)
P value

H. pylori Rapid urease test
Colonization
Overall

156 (64.2)
187 (61.1)
213 (63.6)

53 (46.9)
89 (56.0)
97 (56.7)

18 (58.1)
23 (52.3)

339 (61.2)

0.009
0.373
0.324

Molecular characteristics
p53 overexpression 208 (31.0) 145 (43.9) 37 (37.8) < 0.001
Microsatellite status MSS

MSI-low
MSI-High

575 (90.0)
31 (4.9)
33 (5.2)

258 (81.9)
19 (6.0)
38 (12.1)

75 (77.3)
7 (7.2)

15 (15.5)

< 0.001

Synchronous neoplasm 51 (7.5) 34 (10.2) 17 (17.2) 0.006

H. pylori, Helicobacter pylori; MSS, microsatellite stable; MSI, microsatellite instability.
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the young age group, the young-old and old-old group had more 
male patients. It was the same as several previous studies (5-7). 
Although the reason for this is not clear, it is suspected to be be-
cause of the more frequent and prolonged exposure to carcino-
gen in the elderly male patients (8). 
  As for symptoms, there were more symptomatic patients among 
the old-old age group in this study. This might be because that 
the elderly people undergo screening tests less compared with 
young people. The fact that more elderly patients were diagnosed 
at advanced stages supports this assumption. Among the symp-
toms, nonspecific dyspepsia was significantly more frequent 
among the old-old age group. Therefore more surveillance should 
be recommended to the elderly population. 
  The elderly patients more frequently showed elevated levels 
of CA 19-9. Even though CA 19-9 is known to be ineffective in 
screening, they could be more useful for gastric cancer screen-
ing among elderly patients.
  Comorbidities only except for liver diseases were more fre-
quent among the elderly patients, and which was statistically 
significant. Also there were more patients among the elderly 
patients who had multiple comorbidities. However, despite the 
more prevalent comorbidities, postoperative surgery-related 
complications were not significantly frequent among the elder-
ly patients. Furthermore, there were no differences in the rate 
of surgery-related complications between those with and with-
out comorbidity among the elderly patients. Therefore radical 
surgery is thought to be applied to gastric cancer in elderly pa-
tients without significant risk of complications. This finding is 
similar to the result of a previous study about ovarian cancer, 
which revealed that extensive upper abdominal surgery is fea-
sible in elderly patients (9). However considering that elderly 
patients have more risk of disease-related complications and 
larger rate of comorbidities, the decision for whether to do sur-
gery for those with serious comorbidities should be consider-
ate. Also, as growing number of cancer patients are surviving 
and increasing attention is paid to their continued health prob-
lems (10), non-cancer comorbidities of elderly gastric cancer 
patients should be managed more consciously. 
  Previous studies have reported that age itself is closely related 
to low survival rate in gastric cancer (11, 12). Delayed diagnosis 
and more advanced stage of gastric cancer in elderly patients 
are assumed to be possible causes of the low survival rate. How-
ever radical resection has been revealed to be associated with 
higher survival rate even in elderly patients (13). These findings 
also suggest the necessity of radical surgery for the elderly pa-
tients. 
  In terms of location, there were no significant differences 
among the three age groups. However there were tendency of 
more lesions located in the lower third of the stomach in the el-
derly patients. This finding is consistent with other reports (5, 
14). As lesions in this part of the stomach are easier to resect and 

have better prognosis, radical resection would be feasible and 
tolerable in the elderly. Furthermore, as lesions in this area are 
more feasible to detect during endoscopic search, screening 
tests in aged population would have better efficacy. 
  In regard to the depth of invasion, there were more advanced 
diseases among the elderly patients. Also, node metastasis was 
more commonly found among the elderly patients. Consider-
ing the well-known fact that extent of wall penetration is an in-
dependent prognostic factor in gastric cancer, this might be re-
lated to less favorable prognosis of the gastric cancer in elderly 
patients. However, pathologic findings showed more favorable 
features among the elderly patients, such as intestinal type and 
well to moderately differentiated adenocarcinoma. Intestinal 
type is known to have better prognosis, whilst diffuse type has 
been reported to have worse prognosis with deeper invasion 
(15). From this finding, it can be inferred that gastric cancer in 
elderly patients generally have less aggressive features but are 
tend to be diagnosed at more advanced stages because of less 
frequent screening and more vague symptoms among the el-
derly people. Unlike in Western countries, however, D2 lymph-
adenetomy is the standard for surgery in advanced gastric can-
cer in Korea (16), therefore there are more chances that surgical 
treatment would be beneficial to elderly patients.
  We applied the staging systems of the 7th AJCC to see if there 
are any differences in stage distribution between the different 
age groups. In this study, no differences in stages were found 
between the three groups. As only resectable cases were enrolled 
in our study, the majority of subjects were at stage I. Therefore it 
is difficult to say that the distribution of stages in elderly patients 
is not different from that of the others. As for microsatellite sta-
tus, there were more lesions with microsatellite instability among 
the elderly group compared with the others. Considering that 
microsatellite instability correlates with good prognosis in gas-
tric cancer (17), this is another evidence supporting that gastric 
cancer in elderly patients has less aggressive pathologic features.
  This study revealed no differences in H. pylori status between 
the various age groups. The elderly patients, however, more fre-
quently had intestinal type of adenocarcinoma which is known 
to be closely related to chronic H. pylori infection, therefore it is 
that they might have past H. pylori infection. As H. pylori inci-
dence is gradually decreasing, true rate of H. pylori infection in-
cluding past infection would be higher in the elderly group. In a 
recent study, H. pylori eradication could reverse the inflamma-
tory change and levels of angiogenic factors dramatically (18). 
Therefore active eradication therapy for aged people is needed.
  Interestingly, in this study, the elderly patients had a tenden-
cy towards p53 overexpression, which is known to be related to 
vascular invasion, as well as carcinogenesis (19). Other than 
this profile, gastric cancer in elderly patients showed pathologic 
features related to favorable prognosis. This may mean that the 
elderly have more chances to develop p53 mutation in aging 
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process, which in turn causes susceptibility to gastric cancer. 
  Similar to several previous studies (20-22), we clarified more 
synchronous cancers develop among the aged. This might be 
related to the high incidence of intestinal type gastric cancer in 
this age group. It has been suggested that intestinal type of gas-
tric cancer may be followed by multifocal carcinogenesis in the 
stomach with underlying atrophic gastritis (20). Therefore more 
scrupulous examination during endoscopy for the aged is rec-
ommended. 
  Consequently, as surgery in the elderly has no more risk than 
that in the young patients, we recommend looking favorably 
upon radical surgery for elderly patients with operable gastric 
cancers. However, considering the more advanced diseases and 
synchronous tumors among the elderly, the extent of surgery 
should be tailored accordingly. 
  There are several limitations to this study. One is that this is a 
retrospective research. However it still has an advantage of large 
number of subjects. Another limitation is that we only enrolled 
the patients who had undergone curative radical resection. Thus 
inoperable cases with advanced stages or early stage lesions 
which were treated endoscopically were not analyzed. Surgery 
might have been avoided more frequently because of severe 
comorbidity in elderly patients. However, even among the el-
derly patients, surgery-related complications were not increased 
by their comorbidities. For a more concrete analysis, a study in-
cluding all the patients diagnosed with gastric cancer regardless 
of treatment modality is needed. Another limitation is that this 
study is not dealing with the data of survival. This should be in-
vestigated after enough follow-up duration is obtained.
  From this study, it is suggested that despite the more comor-
bidities, radical surgery can be safely applied to elderly patients 
without significant risk of complications. Therefore, elderly pa-
tients with operable gastric cancer should be candidates for rad-
ical resections and more surveillance is needed for this age group. 
However, considering the more advanced diseases and synchro-
nous tumors among the aged, care should be taken while de-
ciding the extent of surgery in old patients. 
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