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ABSTRACT

1

Purpose: This study investigated change of body mass index (BMI) and nutritional biochemical markers after
gastrectomy according to the preoperative obesity in the elderly gastric cancer patients, and evaluated their short- and
long-term clinical outcomes.
Materials and Methods: Gastric cancer patients (age≥65 years, BMI≥25 kg/m2) who underwent curative gastrectomy
from 2014 to 2015 were enrolled in this study. BMI, comorbidity, extent of surgical resection, surgical approaches,
postoperative complications, cancer stage, adjuvant chemotherapy, and survival data were collected. Nutritional
parameters were collected until 4 years after surgery. The patients were classified into two groups according to
preoperative BMI: Obesity group (25 kg/m2≤BMI<30 kg/m2) and severe-obesity group (BMI≥30 kg/m2).
Results: Of the total 266 patients, 210 patients were categorized as the obesity group and 16 as the severe-obesity
group. Postoperative complications were comparable between the two groups. The BMI decreased by more than 10%
at 12 months after gastrectomy, and remained at a similar level during the 4 year-follow-up period in both groups. At 4
years after surgery, the nutritional biomarkers were nearly comparable to preoperative levels in each group. The severeobesity group were associated with poor overall survival rate (P=0.011).
Conclusion: BMI decreased by more than 10% after gastrectomy in obese elderly, but nutritional biomarker levels were
comparable before and after gastrectomy. The overall survival rate was lower in severely obese elderly than in obese
elderly. Therefore, it is considered that severely obese elderly gastric cancer patients should be monitored, and vigorous
efforts are needed to reduce high-BMI.
Keywords: Stomach neoplasms; Obesity; Aged

INTRODUCTION
Obesity rates have been increasing with social and economic developments, and the prevalence of obesity in Korean adults is reported to be 33.8% according to data from
National Health Statistics 2019 [1]. Obesity is a risk factor for
negative health outcomes, such as social isolation, depres-

sion, and premature deaths as well as various diseases such
as cancer, diabetes, hypertension, dislipidemia, and deep
vein thrombosis [2,3]. Recently, as life expectancy increases,
the proportion of the elderly population has increased [1]. In
addition, the prevalence of obesity in elderly people aged 65
or older is reported to be 37% or higher, and has remained
at a similar level during the past decade [1]. In particular,
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elderly people are a vulnerable population that shows a
decrease in lean body mass and changes in body composition including the increase of body fat mass due to aging.
Also, they have an increased prevalence of diseases due to
multiple chronic conditions, so national health management
efforts for health management and promotion in obese older
people are required [4].
In Korea, as bariatric surgery has been covered by the National Health Insurance since 2019, the necessity and usefulness of active treatment of obesity have been recognized [5].
This bariatric surgery is known as the best treatment method
in terms of long-term weight loss and the improvement of
comorbidities in severely obese patients [6]. The most commonly performed types of bariatric surgery are sleeve gastrectomy and Roux-en-Y gastric bypass [6]. Sleeve gastrectomy is
a surgical procedure to restrict food intake, and this surgery
removes part of the stomach, leaving a portion of the stomach in a shape of a sleeve or banana. After sleeve gastrectomy is performed, the stomach cannot be stretched freely
since the gastric fundus and greater curvature have been removed, so the patient can only consume a limited volume of
food. Roux-en-Y gastric bypass is a surgery in which the stomach is resected to create a small gastric pouch and the small
intestine is pulled up and connected to the gastric pouch.
This surgery causes food to bypass most of the stomach, the
duodenum, and the proximal portion of small intestine and
move directly into the small intestine connected to the gastric
pouch, so it has the advantage that it can aim at achieving
the effect of limiting nutrient intake and absorption simultaneously.
In the treatment of obese gastric cancer patients, it may be
considered to perform the treatment of obesity concurrently
along with cancer treatment unlike performing bariatric surgery in patients without any gastric diseases. The incidence
of gastric cancer is high in Asia, so 75% of the total gastric
cancer patients worldwide are reported to be Asians [7].
Especially in Korea, gastric cancer has the highest incidence
rate among all cancers. The prevalence of gastric cancer
per year, patients aged 60~69 and those aged 70~79 take
up 28.1% and 25.4%, respectively, so elderly patients aged
60~79 account for about 50%, showing that the proportion
of elderly patients is highest among newly diagnosed gastric
cancer patients [8]. In addition, according to a recent report
of the prevalence of obesity in cancer survivors in 2021, the
prevalence of obesity among elderly cancer survivors aged
65 or older was 26.9% [9]. Since obesity causes or aggravates
various metabolic diseases, leading to negative clinical outcomes [2,3], obesity management for cancer patients should
be implemented concurrently with disease treatment. In
performing the anasmotosis to bypass the duodenum and the
upper jejunum during gastrectomy to treat gastric cancer and
obesity simultaneously, onco-metabolic surgery to increase
the length of the bypassed small intestine than in conventional surgery by using the principles of bariatric surgery has

ANNALS OF CLINICAL NUTRITION AND METABOLISM

recently been attempted [10-12]. However, this surgical procedure can be applied to patients who are likely to achieve
long-term survival by complete surgical resection, but the
actual benefits of performing bariatric surgery concurrently
in the surgical treatment of obese elderly patients with gastric cancer have not yet been sufficient. In particular, elderly
patients have a higher incidence rate of postoperative complications than younger patients, and they have a reduced
ability to recover from negative clinical results after surgery,
so there is a need to establish the basis for active treatment
interventions such as onco-metabolic surgery by examining
the clinical course of elderly gastric cancer patients in various
situations.
Therefore, this study attempted to investigate changes in
body mass index (BMI) and nutritional biomarkers after radical gastrectomy for a long follow-up period and evaluate
clinical outcomes in obese elderly patients with gastric cancer.

MATERIALS AND METHODS
1. Study design

This study was a retrospective study to investigate longterm changes in BMI and the clinical outcomes after radical
gastrectomy in obese patients aged 65 or older who were
diagnosed with gastric cancer at Seoul National University
Hospital.

2. Subjects

Out of 1,584 patients who were diagnosed with gastric
cancer and underwent radical gastrectomy at Seoul National
University Hospital from January 1, 2014 to December 31,
2015, 610 patients were enrolled in this study. Out of the
610 patients, a total of 226 patients for whom it was possible
to obtain preoperative clinical data and perform periodic
follow-up evaluations at 1, 2, 3, and 4 years after surgery
were finally included in this study by excluding the patients
with the exclusion criteria. The exclusion criteria were as follows: American Society of Anesthesiologists (ASA) classification grade 3 or above (a severe systemic disease), presence
of concurrent cancer other than gastric cancer, presence of
advanced or metastatic gastric cancer treated by palliative
surgery, a previous history of abdominal surgery (e.g. gastric,
small bowel, or colon resection) which may affect nutritional
status, and a previous history of endoscopic submucosal dissection to treat early-stage gastric cancer.
Regarding the classification of subjects into age groups,
elderly patients aged 65 to 74 were defined as the younger
old and those aged 75 or older as the older old. As to classification according to the degree of obesity, subjects were also
divided into the obesity group (25 kg/m2≤BMI<30 kg/m2) and
the severe-obesity group (BMI≥30 kg/m2) based on preoperative BMI by using the reference of BMI≥25 kg/m2 presented by
WHO Asia-Pacific BMI classification and the Korean Society
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Table 1. Characteristics according to age group
Variables

Overall

Age (yr)
Sex
Male
Female
BMI (kg/m2)
25≤BMI<30
BMI ≥30
Hospital stay (day)
Adjuvant therapy
None
TS-1
XELOX
Others
Previous DM
Cardiovascular
No. of comorbidity
0
1
2
More than 3
No. of comorbidity (mean)

Age (yr)

71.4±4.9

<75 (n=173)
69.0±2.9

≥75 (n=53)
78.4±3.1

135 (59.7)
91 (40.3)

113 (65.3)
60 (34.7)

22 (41.5)
31 (58.5)

210 (92.9)
16 (7.1)
12.1±12.3

161 (93.1)
12 (6.9)
12.3±14.2

49 (92.5)
4 (7.5)
13.4±12.3

205 (90.7)
9 (4.0)
6 (2.7)
6 (2.7)
57 (10.5)
190 (35.0)

263 (90.7)
5 (2.9)
6 (3.5)
5 (2.9)
52 (10.7)
179 (36.7)

86 (89.6)
4 (7.5)
0 (0.0)
1 (1.9)
5 (9.1)
11 (20.0)

41 (18.1)
89 (39.4)
60 (26.5)
36 (15.9)
1.5±1.1

35 (16.7)
85 (40.5)
56 (26.7)
34 (16.2)
1.5±1.1

6 (37.5)
4 (25.0)
4 (25.0)
2 (12.5)
1.2±1.2

DG

64 (28.3)

49 (28.3)

15 (28.3)

TG

77 (34.1)

57 (32.9)

20 (37.7)

PG

69 (30.5)

53 (30.6)

16 (30.2)

PPG

16 (7.1)

14 (8.1)

2 (3.8)

148 (65.8)

111 (64.5)

37 (69.8)

43 (19.1)

37 (21.5)

6 (11.3)

3 (1.3)

3 (1.7)

0 (0.0)

31 (13.8)

21 (12.2)

10 (18.9)

62 (27.4)

46 (26.6)

16 (30.2)

0.879

Operation

Lapa-assisted
Total-laparoscopy
Robot
Postop. Complication

0.621
0.240

0.720
0.014
0.203

0.243
0.719

Operation method
Open

P-value
<0.001
0.002

0.203

Clavien-Dindo grade

0.607
0.356

Grade I

9 (14.5)

6 (13.0)

3 (18.8)

Grade II

25 (40.3)

17 (37.0)

8 (50.0)

Grade IIIa

22 (35.5)

19 (41.3)

3 (18.8)

Grade IIIb

4 (6.5)

2 (4.3)

2 (12.5)

Grade IV

2 (3.2)

2 (4.3)

0 (0.0)

0

4 (1.8)

4 (2.3)

0 (0.1)

IA

119 (53.1)

95 (55.6)

24 (45.3)

IB

33 (14.7)

23 (13.5)

10 (18.9)

IIA

16 (7.1)

11 (6.4)

5 (9.4)

IIB

18 (8.0)

14 (8.2)

4 (7.5)

IIIA

17 (7.6)

11 (6.4)

6 (11.3)

IIIB

9 (4.0)

7 (4.1)

2 (3.8)

Cancer stage

0.700

Values are presented as number (%) or mean±standard deviation.
BMI = body mass index; TS-1 = tegafur; XELOX = capecitabine, oxaliplatin; DM = diabetes mellitus; DG = distal gastrectomy; TG =
total gastrectomy; PG = proximal gastrectomy; PPG = pylorus-preserving gastrectomy; Postop. = postoperative.
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Table 2. Characteristics according to obesity group
Variables

Overall

Age (yr)
Sex
Male
Female
BMI (kg/m2)
25≤BMI<30
BMI ≥30
Hospital stay (days)
Adjuvant Tx
None
TS-1
XELOX
Others
Previous DM
Cardiovascular
No. of comorbidity
0
1
2
More than 3
No of comorbidity (mean)
Operation
DG
TG
PG
PPG
Operation method
Open
Lapa-assisted
Total-laparoscopy
Robot
Postop. Complication
Clavien-Dindo grade
Grade I
Grade II
Grade IIIa
Grade IIIb
Grade IV
Cancer stage
0
IA
IB
IIA
IIB
IIIA
IIIB
IIIC

71.4±4.9
173 (76.5)
53 (23.5)

Preoperative BMI (kg/m2)
25≤BMI<30 (n=210)

BMI ≥30 (n=16)

P-value

71.2±5.1
161 (76.7)
49 (23.3)

71.5±3.9
12 (75.0)
4 (25)

0.548a
0.879

135 (59.7)
91 (40.3)
27.0±1.8
12.6±13.8

130 (61.9)
80 (38.1)
26.7±1.3
12.4±13.9

5 (31.3)
11 (68.8)
31.4±1.7
14.3±11.0

0.016
<0.001a

205 (90.7)
9 (4.0)
6 (2.7)
6 (2.7)
49 (21.7)
160 (70.8)

191 (91.0)
8 (3.8)
6 (2.9)
5 (2.4)
44 (21.0)
149 (71.0)

14 (87.5)
1 (6.3)
0 (0.0)
1 (6.3)
5 (31.3)
11 (68.8)

41 (18.1)
89 (39.4)
60 (26.5)
36 (15.9)
1.5±1.1

35 (16.7)
85 (40.5)
56 (26.7)
34 (16.2)
1.5±1.1

6 (37.5)
4 (25.0)
4 (25.0)
2 (12.5)
1.2±1.2

64 (28.3)
77 (34.1)
69 (30.5)
16 (7.1)

58 (27.6)
75 (35.7)
62 (29.5)
15 (7.15)

6 (37.5)
2 (12.5)
7 (43.7)
1 (6.3)

148 (65.8)
43 (19.1)
3 (1.3)
31 (13.8)
62 (27.4)

137 (65.6)
41 (19.6)
1 (0.5)
30 (14.4)
56 (26.7)

11 (68.8)
2 (12.5)
2 (12.5)
1 (6.3)
6 (37.5)

9 (14.5)
25 (40.3)
22 (35.5)
4 (6.5)
2 (3.2)

5 (8.9)
25 (44.6)
20 (35.7)
4 (7.1)
2 (3.6)

4 (66.7)
0 (0.0)
2 (33.3)
0 (0.0)
0 (0.0)

4 (1.8)
119 (53.1)
33 (14.7)
16 (7.1)
18 (8.0)
17 (7.6)
9 (4.0)
8 (3.6)

4 (1.9)
111 (53.4)
30 (14.4)
15 (7.2)
16 (7.7)
16 (7.7)
9 (4.3)
7 (3.4)

0 (0.0)
8 (50.0)
3 (18.8)
1 (6.3)
2 (12.5)
1 (6.3)
0 (0.0)
1 (6.3)

0.330
0.674

0.335
0.852
0.203

0.243
0.276

0.001

0.349
0.003

0.957

Values are presented as number (%) or mean±standard deviation.
BMI = body mass index; TS-1 = tegafur; XELOX = capecitabine, oxaliplatin; DM = diabetes mellitus; DG = distal gastrectomy; TG =
total gastrectomy; PG = proximal gastrectomy; PPG = pylorus-preserving gastrectomy; Postop. = postoperative.
a
Mann-Whitney test.
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RESULTS

for the Study of Obesity [13].

3. Data collection

After obtaining approval from the Institutional Review
Board of Seoul National University Hospital (IRB No.:1808070-965), data collection was carried out using the computerized medical record program as follows. Informed consent
was waived because of the retrospective study design.
With respect to demographic characteristics of the subjects,
data on age, gender, and comorbidity were collected. Regarding disease characteristics, diagnosis, cancer stage (AJCC
8th), hospital admission date, operation date, discharge date,
length of hospital stay, surgical method, type of adjuvant
chemotherapy, type of hospital discharge, ASA grade, occurrence of complications, types of complications, ClavienDindo classification, presence of postoperative recurrence,
recurrence date, recurrence site, death status, and death date
were examined. Regarding nutritional characteristics, the
subjects’ height, body weight at each follow-up timepoint,
body weight measurement date, and BMI were investigated.
As to nutritional biochemical markers, hemoglobin, albumin,
and total protein levels at each follow-up timepoint were examined.

4. Data analysis

The statistical analysis of collected data was carried out using the IBM SPSS/WIN version 23.0 (IBM Co., Armonk, NY,
USA). The characteristics of the subjects were analyzed using
frequency, percentage, mean, and standard deviation. The
characteristics of the subjects according to age were analyzed
by performing the one-way ANOVA. In addition, differences
in BMI and clinical parameters according to categorized
characteristics of the subjects were analyzed using the chisquared test. For variables with a non-normal distribution,
significance was verified using the Mann-Whitney test and
Kruskal-Wallis test. The level of significance was defined
as P<0.05. The Kaplan-Meier estimate was used to analyze
the mortality rate according to age and the degree of obesity.

A

1. Characteristics of according to the age and degree of
obesity

With respect to the classification of the subjects into age
groups, elderly patients aged 65 to 74 were defined as the
younger old group and those aged 75 or older were categorized as the older old group. The younger old group took up
76% (n=173), and older old group made up 24% (n=53)
(Table 1). In terms of obesity, subjects were classified into the
obesity group (25 kg/m2≤BMI<30 kg/m2) and the severeobesity group (BMI≥30 kg/m2) based on preoperative BMI
by using BMI≥25 kg/m2 as the reference. The obesity group
and the severe-obesity group made up 92% (n=210) and 8%
(n=16) of the total subjects, respectively (Table 2).

2. Changes in body mass index according to age

The analysis results of differences between pre- and postoperative BMI levels in the younger old and older old groups
are shown in Fig. 1A. In both groups, BMI decreased by
about 10% at 12 months after surgery compared to preoperative BMI, and BMI remained at a similar level during the
4-year follow-up period. There were no significant differences between groups.

3. Changes in body mass index according to
preoperative degree of obesity

Based on the preoperative BMI, subjects were classified
into the obesity and severe-obesity groups, and analysis results of changes in BMI after surgery compared to preoperative BMI are shown in Fig. 1B. The preoperative mean BMI
was 26.7 kg/m2 in the obesity group and 31.4 kg/m2 in the
severe-obesity group. In the severe-obesity group, the postoperative mean BMI remained as high as 27.7 kg/m2 at four
years after surgery.

B

30

30

25

25

20

2

BMI (kg/m )

2

BMI (kg/m )

35

15
10

20
15
10

5

Age<75
Age>75

0

5

BMI<30
BMI>30

0
Preoperative

12 mo

24 mo

36 mo

48 mo

Preoperative

12 mo

24 mo

36 mo

Fig. 1. (A) Change of BMI according to age group. (B) Change of BMI according to obesity group. BMI = body mass index.
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The analysis results of hemoglobin, albumin, and total
protein levels according to age and degree of obesity in the
subjects are as follows (Fig. 2). In hemoglobin and albumin
levels according to age, the preoperative hemoglobin levels
of the younger old and older old groups were 13.6±1.8 g/dL
and 12.9±1.6 g/dL (P=0.008), respectively, and the preop-

erative serum albumin levels of the two groups were 4.1±0.4
g/dL and 4.0±10.4 g/dL (P=0.060), respectively. Compared
to the younger old group, the older old group showed a decrease in hemoglobin and albumin levels at 12 months after
surgery (younger old 13.2±1.6 g/dL vs. older old 11.9±1.6
g/dL, P<0.001), but hemoglobin and albumin levels remained at a similar level during the 4-year follow-up period.
Regarding the total protein level, the preoperative total pro-

A

B

16

14

12

12

10
8
6
4
Age<75
Age>75

2
24 mo

36 mo

6
4

48 mo

25<BMI<30
BMI>30
Preoperative

D

8

7

6

6

5
4
3

12 mo

24 mo

36 mo

48 mo

8

7

Protein (g/dL)

Protein (g/dL)

12 mo

2

5
4
3
2

Age<75
Age>75

1

25<BMI<30
BMI>30

1

0

0
Preoperative

12 mo

24 mo

36 mo

48 mo

Preoperative

F

4.5

4.0

3.5

3.5

3.0
2.5
2.0
1.5
1.0

12 mo

24 mo

36 mo

48 mo

4.5

4.0

Albumin (g/dL)

Albumin (g/dL)

8

0
Preoperative

E

10

2

0

C

16

14

Hemoglobin (g/dL)

Hemoglobin (g/dL)

4. Clinical outcomes according to age and degree of
obesity

3.0
2.5
2.0
1.5
1.0

Age<75
Age>75

0.5
0.0

25<BMI<30
BMI>30

0.5
0.0

Preoperative

12 mo

24 mo

36 mo

48 mo

Preoperative

12 mo

24 mo

36 mo

48 mo

Fig. 2. (A) Change of serum hemoglobin according to age. (B) Change of serum hemoglobin according to obesity group. (C) Change of
serum protein according to age. (D) Change of serum protein according to obesity group. (E) Change of serum albumin according to
age. (F) Change of serum albumin according to obesity group. BMI = body mass index.
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Age<75 (n=173)

1.0

B

Age>75 (n=53)

0.8

Overall survival (%)

Overall survival (%)

A

0.6
P=0.279

0.4
0.2

BMI<30 (n=210)

1.0
0.8

BMI>30 (n=16)

0.6
P=0.011

0.4
0.2

0

0
0

20

40

60

Time after surgery (mo)

0

20

40

60

Time after surgery (mo)

Fig. 3. (A) Oveall survival in age group. (B) Overall survival in obesity group. BMI = body mass index.

tein level was lower in the older old group than the younger
old group (younger old 7.1±0.6 g/dL vs. older old 6.9±0.7
g/dL, P=0.004), and the total protein level remained at a
similar level during the 4-year follow-up period (younger old
7.1±0.4 g/dL vs. older old 6.8±0.4 g/dL, P=0.002).
There were no significant differences between the obesity
group and severe-obesity group, and hemoglobin, albumin,
and total protein levels remained similar to the preoperative
levels even at four years after surgery.

5. Overall survival according to age and degree of
obesity

The analysis results of overall survival according to age and
the degree of obesity are as follows (Fig. 3). Regarding overall
survival according to age, there were no significant differences in overall survival between the younger old and older old
groups (95.9% vs. 89.9%, P=0.279). As for overall survival
according to the degree of obesity, there was a significant difference in overall survival between the obesity and severeobesity groups (95.5% vs. 80.0%, P=0.011).

DISCUSSION
With respect to the health management of cancer patients
who are likely to achieve long-term survival by surgical treatment, obesity is likely to cause and aggravate various metabolic diseases, leading to negative clinical outcomes [2,3].
Thus, onco-metabolic surgery has recently been attempted to
treat gastric cancer and obesity simultaneously in obese gastric cancer patients [10-12]. However, actual benefits of concurrent bariatric surgery in the surgical treatment of obese elderly patients with gastric cancer have not been insufficient.
Therefore, this study aimed to investigate long-term changes
in BMI and nutritional biomarkers after radical gastrectomy
in obese elderly patients with gastric cancer in order to provide basic data for clinical decision making related to gastric
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cancer treatment in obese elderly patients.
In this discussion, obese elderly patients with gastric cancer
are classified according to age and degree of obesity, and differences in clinical characteristics between groups are comparatively examined.
In terms of age, elderly patients aged below 75 were categorized as the younger old group and those aged 75 or older
as the older old group. In both age groups, the mean BMI
was about 27.0 kg/m2 before surgery and about 23.7 kg/m2 at
12 months after surgery. The mean BMI was decreased by
about 13% at 12 months after surgery, compared to preoperative BMI, and it remained at a similar level during the 4-year
follow-up period. There were no significant differences in the
mean BMI between the two age groups at each follow-up
timepoint. These results are similar to the findings of previous studies reporting the tendency that preoperative body
weight decreased by an average of 5%~10% at 12 months
after radical gastrectomy and the level of body weight was
maintained during a long period [14,15]. Thus, the results of
the present study confirmed that age of elderly patients does
not have a significant effect on differences between pre- and
post-operative BMI in obese elderly gastric cancer patients.
The clinical characteristics according to age revealed that
there were no differences in the incidence of complications and the survival rate according to age. Although it has
been found that age is generally one of the factors affecting
the morbidity of diseases in older people, some studies reported that age was shown to have no significant effect on
the incidence of complications in gastric cancer patients who
underwent gastrectomy, while malnutrition was found to be
a main influencing factor, and poorer nutritional status was
associated with a higher incidence of complications [16,17].
In this study, regarding postoperative complications in obese
elderly patients with gastric cancer, age was not a significant
influencing factor for differences between groups. However,
in both the younger old and older old groups, out of the total

Nutiritional Changes in Obese Elderly with Gastric Cancer
postoperative complications, complications with ClavianDindo Classification grade 2 or above took up 80% or more.
In particular, the incidence of complications with ClavianDindo Classification grade 3 or above was slightly higher in
the older old group than the younger old group, showing that
obese elderly patients in the older old group are vulnerable
to severe complications. Therefore, for obese elderly patients
in the older old group, careful attention should be paid to
health management including complications after gastrectomy.
In some nutritional biochemical markers, there were differences between the two age groups. In particular, the older
old group showed significantly lower hemoglobin and albumin levels than the younger old group before surgery and
until four years after surgery. A previous investigation of the
long-term clinical outcomes after gastrectomy also reported
that nutritional biomarkers remained at similar levels within a
normal range without significant changes at 12 months after
surgery [14], and the results of the present study showed a
similar tendency. Consistent with the previous research, in
this study, nutritional biochemical markers in the obese elderly patients with gastric cancer remained at a similar level
within a normal range during the 4-year follow-up period
after surgery, but the older old group continued to show
slightly lower nutritional biomarker levels and were more vulnerable in terms of the degree of recovery than the younger
old group. These results indicate that there is a need to carefully monitor changes in nutritional biochemical markers in
obese elderly patients aged 75 or older.
Elderly gastric cancer patients were divided into the obesity group (25 kg/m2≤BMI<30 kg/m2) and the severe-obesity
group (BMI≥30 kg/m2) according to preoperative BMI, and
comparative analysis of changes in BMI after surgery in the
two groups found that both groups showed a decrease in
BMI by about 12% at 12 months after surgery. In addition,
in the severe-obesity group, mean BMI remained at about
27~28 kg/m 2 for a long period after surgery. A BMI-loss
trajectory model study to examine long-term BMI changes
in gastric cancer patients, in the obesity group (preoperative mean BMI≥26 kg/m2) reported that the BMI level was
decreased by approximately an average of 20% after surgery
[18]. In comparison, the obesity group in this study showed
a relatively smaller decrease in BMI. On the other hand,
elderly gastric cancer patients in the severe-obesity group
continued to have BMI levels in the obese range during the
follow-up period despite a decrease in BMI by 10% or more
after surgery. These results suggest that there is a need to
consider implementing intensive obesity management for
at least one year after surgery. Therefore, in obese elderly
patients with gastric cancer, clinical management strategies
differentiated from those for nonobese elderly patients are
required to maintain adequate body weight by applying a
postoperative management method after surgery. In particular, in elderly patients, a dietetic intervention for weight loss
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after gastrectomy is highly likely to cause nutritional imbalance, which may lead to an increase in the morbidity rates
of various diseases, and aggravate disease in elderly patients
with multiple chronic conditions [19,20]. Therefore, to prevent the reduction of bone mass and nutrient deficiencies
including mineral deficiencies which may occur during longterm dietetic therapy, multidisciplinary efforts should also be
made concurrently along with disease treatment. In addition,
personalized interventions are needed that take into account
the level of physical activity according to the age.
It has been found that there are no significant differences
between groups in the incidence of complications and nutritional biomarker levels according to the degree of obesity.
Obesity is known to be associated with the increased preoperative risk of cardiovascular and pulmonary comorbidities,
thereby increasing the risk of perioperative and postoperative
complications [21]. In addition, although it has been reported that obesity is associated with the increased incidence of
complications including postoperative wound infections and
has a negative effect on the survival rate in gastric cancer patients [22-24]. However, some studies reported that obesity
did not have any effects on postoperative complications and
the survival rate [25,26], suggesting that the impact of obesity
may vary depending on the circumstances of patients. In this
study, the analysis of overall survival according to the degree
of obesity found that the overall survival rate was significantly
lower in the severe-obesity group with a BMI≥30 kg/m 2.
Obesity is one of the factors affecting the prevalence of various diseases and is associated especially with cancer mortality [3,22-25,27]. However, there has been a lack of studies on
the association between obesity and cancer in Korea. Some
previous studies reported the occurrence of gastric cancer in
the remnant blind stomach in patients who underwent bariatric surgery [28,29]. Another research showed that patients
with early-stage gastric cancer had a significantly higher BMI
than those with advanced gastric cancer [30]. Although there
still have been few studies on the association between gastric
cancer and obesity in vulnerable populations such as elderly
people. Therefore, further studies on the association between
gastric cancer and obesity are needed in future studies.
As discussed above, in severely obese elderly patients with
gastric cancer, positive clinical outcomes can be expected if
continuous obesity management is implemented after surgery.
Since this research is a retrospective study, one of the limitations of the present study is that all the factors potentially
influencing clinical outcomes in obese elderly gastric cancer
patients, such as the severity of comorbidity, the presence of
medical management of diabetes, and socioeconomic status,
were not taken into account. However, this study attempted
to provide basic data for clinical decision making for gastric
cancer treatment in obese elderly patients by classifying
obese elderly gastric cancer patients according to age and
preoperative BMI and analyzing changes in BMI and bio-
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chemical markers.

CONCLUSION
In obese elderly gastric cancer patients, BMI was decreased
by more than 10% after gastrectomy, but the severe-obesity
group continued to have the BMI level in the obese range
even after surgery. Although the levels of biochemical markers were slightly higher in the younger old group than the
older old group, the biomarker levels of the two groups were
comparable within a normal range before and after surgery.
The severe-obesity group showed poorer overall survival than
the obesity group. These study results indicate that more
careful monitoring is required after gastrectomy for severely
obese elderly gastric cancer patients, and active efforts for
obesity management should be made even after surgery.
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