1130-0108/2013/105/4/194-200
REVISTA ESPAÑOLA DE ENFERMEDADES DIGESTIVAS
Copyright © 2013 ARÁN EDICIONES, S. L.

REV ESP ENFERM DIG (Madrid)
Vol. 105. N.° 4, pp. 194-200, 2013

ORIGINAL PAPERS

The influence of advanced age on the morbi-mortality of gastric
cancer after curative surgery
Araceli Mayol-Oltra, Roberto Martí-Obiol, Fernando López-Mozos, Gloria Báguena-Requena
and Joaquín Ortega-Serrano
Esophagus and Gastric Surgery Unit. Service of General and Digestive Surgery. Hospital Clínico Universitario.
Valencia, Spain

ABSTRACT

INTRODUCTION

Introduction: gastric cancer (GC) is the fourth leading cause of
cancer death in Spain after lung, colorectal, breast and prostate
tumours. Surgery remains the only potentially curative treatment in
localized gastric cancer.
Objective: the aim of our study is to evaluate and compare the
clinical and surgical aspects, development of postoperative complications and outcomes of patients over 75 years old compared with
younger patients in our centre.
Material and methods: comparative retrospective study, from
March 2003 to June 2011. We diagnosed 166 cases of GC, 109
(65 %) underwent curative surgery. Two groups were settled: group
M: ≥ 75 years (41 patients) and group m: < 75 years (68 patients).
We analyzed age, sex, comorbidities, tumour location, clinical stage,
perioperative chemotherapy, surgical technique, postoperative complications, recurrence and mortality from cancer.
Results: a more frequent presence of cardiovascular comorbidities and a greater postoperative mortality by medical causes were
the only significant differences between both groups. Also, a lower
proportion of patients in group M received preoperative chemotherapy and underwent D1 lymphadenectomy. However, the rate of
local and systemic recurrence and overall survival were similar in
both groups.
Conclusions: age should not be considered a contraindication
for curative surgery on GC. The general condition and comorbidities
are more important to contraindicate surgical treatment.

Gastric cancer (GC) is the fourth cause of death by cancer in both sexes in Spain after lung, colorectal, breast and
prostate tumors (1). GC appears with greater frequency
after age 60, and its incidence increases with age (2,3). In
the last few decades the proportion of patients older than
80 years with GC has increased from 3 to 17 % in Japan
and from 5 to 25 % in the West (4).
Surgery continues to be the only potentially curative
treatment for localized gastric cancer (1,5-8). According to
Matsushita et al. (9) in the case of advanced GC in patients
older than 80 years, the survival rate at 3 years was 36 %
in those cases in which surgery is realized and null in those
cases that did not receive surgical treatment. These data
endorse the use of surgery in elderly patients even though
postoperative morbidity after major surgery is higher in
these patients. This is perhaps because it has traditionally
been considered that there are a greater number of comorbidities associated with them (10).
Recently there is an increase in the incidence of proximal
GC and a decrease in distal ones. Consequently, there
appears to be a need to undertake even more aggressive
surgery, such as total gastrectomy, in increasingly older
patients (1,2,11,12).
The purpose of our study was to evaluate or compare
the clinical and surgical aspects, the development of postoperative complications and the evolution in terms of
relapse and survival in patients older than 75 years compared with patients younger than 75 years operated on at
our center.
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From March 2003 until June 2011, 166 cases of GC were
diagnosed in our hospital. Of these, 109 (65 %) were intervened for curative reasons and complete resection (R0),
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and these are the patients analyzed in the present study. The
57 remaining cases were treated palliatively. The data for
these patients were gathered prospectively in a database.
Two groups were established according to age: group
M: ≥ 75 years, and group m: < 75 years. The selection of
the cut off age at 75 years was based on the articles
reviewed for study.
The diagnosis was carried out using endoscopy and biopsy, while the extension study was done using thoracicabdominal-pelvic computed tomography (TC) in all cases.
If there were doubts about metastatic affection, magnetic
resonance imaging (MRI) or positron emission tomography
(PET) were used. Beginning in 2007, we used ecoendoscopy to study gastric wall affection in 34 patients.
The controlled use of perioperative chemotherapy
began in 2004, and it was indicated for those patients with
clinical status T ≥ 3 and/or N+. The QT used is based on
the Cunningham schema (13) of perioperative QT. The
®
regime administrated was for the most part XELOX (1
2
dose oxaliplatin 130 mg/m followed by capecitabine 2000
2
mg/m /day for 15 days) in 3 preoperative cycles. Four
weeks after finishing chemotherapy, the patients underwent surgery. The patients who presented with a good
adaptation to their gastrectomy received 3 cycles of postoperative chemotherapy following the above mentioned
schema. In patients ≥ 80 years, perioperative QT was not
administered.
The location of the tumor in the stomach determines the
extension of the gastrectomy. For tumors located in the distal third, a partial gastrectomy was realized. In those cases
in which it was not possible to obtain a resection margin
of 5-7 cm, a total gastrectomy was realized. Except in the
cases of precocious stadiums (early), a modified D2 lymphadenectomy was realized according to the tumor location.
We carried out splenectomies and lymphadenectomies of
the splenic artery in cases of body tumors with clear affection or suspected infiltration of the spleen.
Complications that developed during the first 30 days
after the intervention were considered to be postoperative.
Postoperative mortality was defined as one which occurred
during the first 30 postoperative days or before the patient’s
discharge. Additionally, data on average length of stay in
hospital was gathered for every group.
For the clinical and pathological classification of tumornode-metastases (TNM), the AJCC Cancer Staging Manual, 6th ed. (2002) was used (14).
The follow-up was carried out by means of a clinical
and analytical evaluation and a semi-yearly CT during the
first two years, annually from the third year. In case of
partial gastrectomy, there was an annual endoscopy the
first two years. Beginning with the third year, the
endoscopy was repeated only in those cases presenting
with symptoms. Tumor growth was defined as a local
relapse in the anastomosis, the gastrectomy tumor bed,
loco-regional adenopathies or remote carcinomatosis and
recurrences, such as tumor growth in the liver or any
extraperitoneal organ.
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The data regarding age, sex, symptoms at diagnosis,
presence and type of comorbidities were analyzed retrospectively. Additionally, the tumor location, clinical stadium, administration of perioperative QT, surgical technique
utilized, necessity of transfusion during the perioperative
period, both appearance of either medical or surgical postoperative complications, as well as their Clavien-Dindo
grade (15), relapse and mortality from the neoplasia were
evaluated.
The statistical analysis was carried out using the Chisquare test for qualitative variables and the Mann-Whitney
U test for quantitative variables. For the analysis of relapse
and survival, the Kaplan-Meier method with the log-rank
test was used to analyze the difference between groups.
Significance was considered for values of p < 0.05.
RESULTS
We divided the 109 patients curatively intervened for
gastric cancer in the study period into two groups: M ≥ 75
years with 41 patients (38 %), and m < 75 years with
68 patients (62 %).
The data for sex, symptoms, history, tumor location, and
use of perioperative QT appear in table I. The only differences found, after having compared both groups, were a
greater percentage of patients with heart disease in the older
group and a lesser proportion of patients treated with QT
within the same group. Tables II and III show the information relative to the surgical treatment used and its results
(medical and surgical complications and postoperative mortality). We point out that, upon having analyzed the type of
lymphadenectomy realized, a lesser proportion of D2 lymphadenectomy is seen in group M.
Upon analysis of the surgical complications, no significant differences between both groups were seen. A larger
number of postoperative exitus is seen in group M, but at
the expense of a greater proportion of medical complications. In the older group of patients, two cases of death were
a result of medical complications (pneumonia, aspiration
pneumonia), another was after duodenal stump leakage,
and another after the dehiscence of the esophagus-jejunal
anastomosis suture. One occurred in group m after an
esophagus-jejunal suture dehiscence.
The pathological stadiums and follow-up (presence of
relapses and mortality from oncological causes) appear in
table IV.
The median follow-up was 21 months (2-81 months).
During the follow-up period, there were no differences in
either the local and/or systemic appearance of relapses or
in mortality related to the neoplasia (29 % in group M vs.
22 % in group m).
As to global survival (Fig. 1), at 5 years there were no
significant differences (p = 0.12), with a median survival
time in group M of 40.6 ± 5 months (CI 95 % 29.8-51.4),
while in group m it was 48.5 ± 3 months (CI 95 % 42.154.7).
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Table I. Characteristics of the study groups

Sex
Male
Female
Comorbidities
Heart disease
HTN
COPD
Diabetes
Cirrhosis
Tumor location
Proximal
Medial
Distal
Stump
Diagnosis
Epigastralgia
Dysphagia
HDA/anemia
Obstruction
Weight loss
TNM stage diagnosis
Ia
Ib
II
IIIa
IIIb
Perioperative QT
Yes
No

Group M (n = 41)

Group M (n = 68)

p value

31 (76 %)
10 (24 %)
27 (66 %)
18 (44 %)
24 (58 %)
6 (15 %)
9 (22 %)
2 (5 %)

51 (75 %)
17 (25 %)
37 (54 %)
3 (4 %)
27 (40 %)
4 (6 %)
14 (21 %)
3 (4 %)

n.s.

10 (24 %)
13 (32 %)
17 (42 %)
1 (2 %)

17 (25 %)
20 (29 %)
27 (40 %)
4 (6 %)

n.s.

14 (34 %)
7 (17 %)
22 (54 %)
4 (10 %)
12 (30 %)

24 (35 %)
4 (6 %)
43 (62 %)
14 (21 %)
23 (34 %)

n.s.
n.s.
n.s.
n.s.
n.s.

3 (7.3 %)
10 (24.4 %)
14 (34.1 %)
12 (29.3 %)
2 (4.9 %)

8 (11.85)
8 (11.8 %)
12 (17.6 %)
34 (50 %)
6 (8.8 %)

n.s.

12 (30 %)
29 (70 %)

41 (60 %)
27 (40 %)

0.003

DISCUSSION
The incidence of the GC increases with age, being diagnosed most often at around 60 years of age (2,3). There has
even been an increase in the last few decades in the proportion of 80-year-olds with gastric cancer, rising from 3 to
17 % in Japan and from 5 to 25 % in the West (4).
Some authors have pointed out significant differences
between the clinical, surgical and prognostic characteristics
in elderly patients with gastric cancer in comparison to
those for groups of young patients (2,11,12). After having
analyzed the symptoms of presentation with CG, we do not
find any differences between both groups. The most frequent symptoms are upper digestive track hemorrhaging
or anemic syndrome. Additionally, differences in tumor
location have been pointed out (1,2,11,12), something not
demonstrated in our study, where the most frequent location
in both groups was the gastric distal third.
Traditionally, it has been considered that postoperative
morbidity after major surgery is more elevated in elderly
patients, perhaps as a result of the greater number of comorbidities in these patients (10,12,16). A concept to also keep
in mind is “frailty”, which refers to the vulnerability or the
physiological reserve of the patient, independent of age,
but which still depends partly on the presence of certain

n.s.
0.002
n.s.
n.s.
n.s.
n.s.

comorbidities and how they affect the patient (17). In our
study, the presence of comorbidities was significantly
greater in the older group, specifically the presence of cardiovascular disease. It is in this group of patients where we
must bear in mind both the presence of comorbidities, as
well as the physiological reserve (frailty) when making a
therapeutic decision (16,18-20).
The most used surgical technique was the partial gastrectomy since our study had a greater proportion of distal
gastric cancers. The D1 lymphadenectomy was carried out
mainly in the group of ≥ 75 years, which is statistically significant. This has also been reported in other studies such
as the English Lamb et al. study (21) where the elderly
patients with risk factors received D1 lymphadenectomies.
As to the extent of the lymphadenectomy, there are contradictory data, given that the Japanese studies show a low
mortality rate, about 1 % after extensive lymphadenectomies (22-25). In the studies realized in western countries,
significantly higher mortality rates appear, between 10-13
% (21,26-29). This has been related to the differences
between Asian and Western populations, where the latter’s
patients are older, have more concomitant pathologies, a
higher thromboembolic risk and tumors that are more proximal which receive more aggressive surgeries. Therefore,
many authors defend the position of realizing D1 lym-
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Table II. Surgery employed and its results

Gastrectomy
Partial
Total
Lymphadenectomy
D1
D2
Surgery duration (median in minutes)
Perioperatory transfusion
Yes
No
Splenectomy
No
Planned
Unplanned
Postoperatory complications
Medical
Pneumonia
Respiratory failure
Respiratory distress
Pulmonary sepsis
Surgical
Suture dehiscence
Intraabdominal abscesses
Intestinal obstruction
Important infections from wounds
Reintervention
Hospitalization (median, days)
Postoperative mortality
Lymph nodes (median)
Isolated
Affected

Group M (n = 41)

Group M (n = 68)

p value

23 (56 %)
18 (44 %)

33 (49 %)
35 (51 %)

n.s.

20 (49 %)
21 (51 %)
230 min

18 (27 %)
50 (73 %)
245.9 min

0.02

21 (51 %)
20 (49 %)

32 (47 %)
36 (53 %)

n.s.

37 (90 %)
2 (5 %)
2 (5 %)
13 (32 %)
8 (20 %)
1 (2.4 %)
3 (7.3 %)
2 (4.9 %)
2 (4.9 %)
9 (22 %)
2 (4.9 %)
3 (7.3 %)
0
4 (9.8 %)
3 (7 %)
11.7 days
4 (10 %)

58 (85 %)
10 (15 %)
0
12 (18 %)
3 (4 %)
1 (1.5 %)
2 (2.9 %)
0
0
10 (15 %)
4 (5.9 %)
3 (4 %)
1 (1.5 %)
3 (4 %)
4 (6 %)
9.9 days
1 (1.5 %)

n.s.

0.01
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
0.04

21.7 ± 1.7
4.3 ± 1.2

24.7 ± 1.7
3.8 ± 0.8

n.s.
n.s.

n.s

Table III. Postoperative complications using the Clavien-Dindo classification
Clavien-Dindo Grades

Group M (n = 41)

Group M (n = 68)

p value

Grade 1
Grade 2
Grade 3
Grade 4
Grade 5

30 (73.1 %)
22 (53.7 %)
9 (22 %)
6 (14.6 %)
4 (14.6 %)

20 (29.4 %)
34 (50 %)
14 (20.6 %)
4 (5.9 %)
1 (1.5 %)

0.03
n.s.
n.s.
0.04
0.04

phadenectomies in aged patients with concomitant illnesses
(4,18,30,31), although some specialized European centers
refer to a 2-5 % mortality rate after radical gastric surgery
and D2 lymphadenectomies (32,33). In the study developed
by the British Cooperative Group that compared the D2
lymphadenectomy with the D1, the survival rates at five
years were similar (33 vs. 31 %, respectively) a greater morbimortality being seen in the group which received a D2
lymphadenectomy (34,35). Similar results were published
by other groups (34,36-39). Standing out among them all
is the study developed by the Dutch Gastric Cancer Group,
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which compared the D2 lymphadenectomy with the D1, it
showed a greater morbidity (43 vs. 25 %) and postoperative
mortality (10 vs. 4 %) in the D2 lymphadenectomy group,
without appreciative differences in the accumulative survival rate at five years (35 vs. 30 %) (34,37). Nevertheless,
in the analysis of the follow-up of this study at 15 years,
there were lower local recurrence and mortality rates for
the illness for the group with D2 lymphadenectomy compared with those for D1, with the most prominent difference
being observed in those patients with N2 disease (19 vs.
0 %) (34,39). The factors related to a greater morbidity in
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Table IV. Anatomopathological stadiums and their evolution

A-P stadiums
Ia
Ib
II
IIIa
IIIb
Relapse
Local
Systemic
Both
Mortality by neoplasia

Group M (n = 41)

Group M (n = 68)

p value

7 (17 %)
9 (22 %)
9 (22 %)
7 (17 %)
9 (22 %)

14 (21 %)
10 (15 %)
12 (18 %)
18 (26 %)
14 (21 %)

n.s.

9 (22 %)
0
1 (2 %)
12 (29 %)

12 (18 %)
7 (10 %)
1 (2 %)
15 (22 %)

n.s 0.1

the D2 group were the following: aged over 65 years, the
male, the type of gastrectomy, and also the realization of a
splenectomy and/or pancreatectomy. In our study, there
was a bias present when analyzing the postoperative mortality since we carried out more D1 lymphadenectomies in
the elder group, which might be associated with a lower
postoperative mortality than if we had done D2 lymphadenectomies in this group (34,40).
Regarding postoperative complications, there was a
greater rate of medical complications in the elder group as
opposed to that for those younger than 75 years. This difference was statistically significant, as was the case in the
Bittner et al. study (12). Nevertheless, other studies (4,22)
have not demonstrated a greater rate of medical or surgical

1.0

0.8

% Survival

0.6

0.4

0.2

n.s. 0.4

complications than that for the elders of our study. In our
study, there were no differences in either the surgical complications or the need for reinterventions, although we
demonstrate differences between both age groups after analyzing the postoperative mortality, larger in the elder group
as a result of medical complications. This can be explained
as they were the patients with the greater proportion of
comorbidities. This agrees with the Butte et al. data (2)
which explains the increase in mortality as being the result
of the presence of risk factors in patients.
We did not find the differences between the tumor stadiums of the patients of both groups as did other studies
(1,12). Although other authors did relate the elder patients
to more advanced tumor stadiums and therefore to a worse
prognosis (22,41).
During the follow-up, the rates of relapse and of survival
were similar in both age groups, as shown in other studies,
depending principally on the tumor stadium (4,16,18,42).
In the analyses with differences in the survival rate between
younger and older patients, the tumors of the latter patients
were more advanced than were those of the younger patients
(4,16,22,31).
Consequently, we can conclude by saying that when it is
possible to treat surgically and with curative intention, the
disease-free survival and global rates are comparable in older
and younger patients. Therefore, age should not be considered
a contraindication for realizing curative surgery for GC. Nevertheless, it should be the general condition, the physiological
reserve or vulnerability of the patient (“frailty”) and the
comorbidities that contradict surgical intervention.
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