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INTRODUCTION
Despite progress in cancer treatment, surgical resection is the 

primary treatment option for advanced gastric cancer. Unlike 
early stages of gastric cancer, in which function preserving 
gastrectomy can be performed, distal subtotal gastrectomy or 
total gastrectomy (TG) is the standard treatment for advanced 

gastric cancer [1]. However, postgastrectomy symptoms 
due to surgical resection, which result in loss of reservoir 
capacity, are inevitable. These postgastrectomy symptoms 
lead to deterioration in patient quality of life (QoL) and body 
composition (BC) status and can vary depending on the extent 
of the gastrectomy [2].

Patient survival is always the highest priority in the treatment 

Received October 7, 2019, Revised January 24, 2020, 
Accepted March 6, 2020

Corresponding Author: Oh Kyoung Kwon
Gastric Cancer Center, Kyungpook National University Chilgok Hospital, 
807 Hoguk-ro, Daegu 41404, Korea
Tel: +82-53-200-2709, Fax: +82-53-200-2027
E-mail: quack72@naver.com
ORCID: https://orcid.org/0000-0002-3614-8563

Copyright ⓒ 2020, the Korean Surgical Society

cc  Annals of Surgical Treatment and Research is an Open Access Journal. All 
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Purpose: We evaluated the changes in body composition (BC) and quality of life (QoL) in patients who underwent 
gastrectomy for advanced gastric cancer.
Methods: BC data using segmental multifrequency bioelectrical impedance analysis and QoL data from the EORTC 
(European Organisation for the Research and Treatment of Cancer) gathered via QLQ-C30 and QLQ-STO22 questionnaires 
were obtained from 300 patients preoperatively and at 1, 2, and 3 years after surgery. In total, 114 patients underwent total 
gastrectomy (TG group) and 186 underwent distal gastrectomy (DG group).
Results: According to BC analysis, at 3 years postoperatively, the average body weight (P = 0.002), protein mass (P = 0.028), 
body fat mass (P = 0.009), skeletal muscle mass (P = 0.037), and visceral fat area (P = 0.012) was significantly decreased 
in the TG group than in the DG group compared to the preoperative. In the QLQ-C30, physical functioning (P = 0.001), role 
functioning (P = 0.013), and fatigue (P = 0.005) showed significantly worse QoL in the TG group than in the DG group at 2 
and 3 years postoperatively. In the QLQ-STO22, pain (P = 0.001), reflux symptoms (P = 0.009), eating restrictions (P = 0.001), 
anxiety (P = 0.008), taste (P = 0.011), and body image (P = 0.014) showed greater continuous deterioration postoperatively in 
the TG group than in the DG group.
Conclusion: Persistent deterioration of BC and QoL is a serious concern following total gastrectomy. Long-term 
management of BC is required after gastrectomy and efforts should be made to improve the QoL in patients as soon as 
possible, postoperatively.
[Ann Surg Treat Res 2020;98(5):262-269]
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of cancer. However, focusing on patient survival takes away 
from preserving QoL. Recently, many studies on the QoL after 
gastrectomy have been published. Most of the previous studies 
compared QoL changes to the extent of surgical treatment or 
the impact of time throughout the postoperative survival period 
[3-5]. However, studies that evaluate changes in QoL associated 
with different types of surgical procedures in patients with 
advanced gastric cancer who have factors that can significantly 
affect QoL, such as tumor burden and adjuvant chemotherapy, 
are important.

Alterations in BC after gastrectomy are a common pheno-
menon. In particular, body weight loss has been recognized 
as an unavoidable complication after gastrectomy and these 
changes can affect postoperative nourishment and QoL in the 
patient [6]. However, there are currently few reports depicting 
the long-term changes in BC after gastrectomy and most of 
the previous studies focused on immediate postoperative 
BC changes [7,8]. Long-term BC change data, including the 
time until the end of adjuvant chemotherapy, may provide 
information for appropriate medical intervention in patients 
with advanced gastric cancer.

To explore optimal time points for medical interventions 
in patients who underwent gastrectomy for advanced gastric 
cancer, we conducted a prospective observational study to 
compare QoL and BC status between the distal gastrectomy (DG) 
and TG for 3 years after surgery.

METHODS

Patient selection
Patients with pathological stages II and III gastric cancer 

who underwent curative gastrectomy between January 2011 
and June 2014 at the Kyungpook National University Chilgok 
Hospital were enrolled. We excluded patients who experienced 
a recurrence during the follow-up period as well as those who 
expired of other diseases. In total, 114 patients were in the 
TG group and 186 patients were in the DG group. The patients 
completed the entire series of BC and QoL assessments during 
the 3-year following surgery. The Institutional Review Board 
(IRB) of Kyungpook National University Chilgok Hospital 
approved this study (approval numbers: 2019-01-018). Written 
informed consent was waived by the IRB. 

Surgery
In the TG, Roux-en-Y esophagojejunostomy was performed 

extracorporeally using circular staplers. In the DG, Billroth I 
anastomosis using a circular stapler, or Billroth II anastomosis 
was performed. Curative gastrectomy with D2 lymph node 
dissection, including total omentectomy was performed 
in all patients [9]. After surgery, patients were placed on 
a diet program that included drinking water on the third 

postoperative day, followed by a liquid and soft diet. Patients 
were planned to be discharged on the sixth day, postoperatively.

Assessment of BC
BC was examined by segmental multifrequency bioelectrical 

impedance analysis using InBody 720 (Biospace, Seoul, Korea) 
preoperatively and annually up to 3 years after surgery. 
According to the manual provided by the manufacturer, the 
patients were to be examined in the morning before meals and 
exercise, if possible. The patients stood on the foot electrodes 
in a relaxed upright position while loosely gripping the hand 
electrodes. The impedance method measures each item of 
BC through body resistance. The body mass index (BMI) was 
calculated as body weight/height2 (kg/m2), and the degree of 

Table 1. Characteristics of patients between TG group and 
DG group

Characteristic TG group
(n = 114)

DG group 
(n = 186) P-value

Age (yr) 59.4 ± 11.2 63.2 ± 12.6 0.009
Sex 0.004
    Female 23 (20.2) 67 (36.0)
    Male 91 (79.8) 119 (64.0)
Comorbidity 0.283
    Yes 56 (49.1) 79 (42.5)
    No 58 (50.9) 107 (57.5)
Combined resection 0.012
    Yes 25 (21.9) 20 (10.8)
    No 89 (78.1) 166 (89.2)
Hospital stay (day) 12.2 ± 9.9 11.4 ± 14.3 0.624
Depth of invasion 0.032
    T1a 0 (0.0) 1 (0.5)
    T1b 4 (3.5) 6 (3.2)
    T2 8 (7.0) 34 (18.3)
    T3 60 (52.6) 99 (53.2)
    T4a 42 (36.8) 46 (24.7)
Lymph node metastasis 0.150
    N0 41 (36.0) 49 (26.3)
    N1 22 (19.3) 54 (29.0)
    N2 32 (28.1) 47 (25.3)
    N3 19 (16.7) 36 (19.4)
Stage 0.925
    IIA 38 (33.3) 65 (34.9)
    IIB 26 (22.8) 47 (25.3)
    IIIA 18 (15.8) 28 (15.1)
    IIIB 21 (18.4) 33 (17.7)
    IIIC 11 (9.6) 13 (7.0)
Adjuvant chemotherapy 0.092
    Yes 74 (64.9) 102 (54.8)
    No 40 (35.1) 84 (45.2)

Stage grouping by American Joint Committee on Cancer classi-
fication, 7th edition.
Values are presented as mean ± standard deviation of number (%).
TG, total gastrectomy; DG, distal gastrectomy.
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obesity was calculated as body weight/ideal body weight (%).

Assessment of QoL
The European Organisation for Research and Treatment 

of Cancer (EORTC) QLQ-C30 and EORTC QLQ-STO22 
questionnaires were translated into a validated Korean Version 
and used to assess the QoL in patients [10]. Patients were asked 
to complete the QLQ-C30 and QLQ-STO22 questionnaires 4 

times: preoperatively, and at 1, 2, and 3 years following surgery. 
The preoperative QoL assessment was performed when patients 
were hospitalized for surgery; alternatively, the postoperative 
QoL assessment was performed at the outpatient department. 
The raw scores were linearly transformed into scores ranging 
from 0 to 100, according to the manual provided by the EORTC. 
QoL was based on the preoperative score and analyzed as the 
amount of change at each time point after surgery. For global 
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Fig. 1. Chronological changes in body composition. TG, total gastrectomy; DG, distal gastrectomy. *Significant changes 
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health status/QoL and functional scales, an increased QoL score 
postoperatively could be interpreted as high QoL and improved 
functioning after surgery. However, in symptom scales and 
QLQ-STO22, this pattern reflects more symptoms/problems 
after surgery.

Statistical analysis
Differences in baseline characteristics of patients between 

the 2 groups were analyzed using Student t-test for continuous 
variables and the chi-square test for categorical variables.

Linear mixed models were used to assess how the surgery 
affected the changes between the groups and over time. If there 
was a significant difference between the 2 groups, we analyzed 
the time point at which the 2 groups differed. The P-value, 
corrected by Bonferroni post hoc testing, was calculated for 
the comparison of differences in mean scores among the time 
intervals. A P-value of less than 0.05 was considered statistically 
significant. All statistical analyses were conducted using IBM 
SPSS Statistics ver. 22.0 (IBM Co., Armonk, NY, USA).

RESULTS

Patient characteristics
Table 1 shows the clinicopathological characteristics of the 

TG and DG groups. There were no statistical differences in 
length of hospital stay, adjuvant chemotherapy, comorbidity, 

lymph node metastasis, and pathological stage between the 
TG and DG groups. However, age, sex, combined resection, and 
depth of invasion showed statistical differences between the 2 
groups.

Changes in BC after surgery
We compared the mean BC between the groups and over 

time (Fig. 1). According to BC analysis, at 3 years postoperatively, 
average body weight (P = 0.002), protein mass (P = 0.028), 
body fat mass (P = 0.009), skeletal muscle mass (P = 0.037), 
and visceral fat area (P = 0.012) were significantly lower in the 
TG group than in the DG group compared to the preoperative 
status. Change in body weight was significantly lower in the 
TG group than in the DG group at all time points after surgery. 
Protein mass and skeletal muscle mass showed continuous 
decreases in both groups after surgery, but the rate of change 
was more significant at 3-year postsurgery compared to 
preoperatively. Body fat mass and visceral fat area were lowest 1 
year after surgery in both groups but recovered in the following 
years. During the second and third years after surgery, the 
points at which body fat mass and visceral fat area showed 
recovery, the rate of change was significantly less in the DG 
group than the TG group compared to preoperative rates. Fat-
free mass and edema index showed similar patterns in both 
groups after surgery, without a significant difference.
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Changes in QoL after surgery
We compared the mean QoL score between the groups and 

over time. In the QLQ-C30 assessment, physical functioning (P 
= 0.001), role functioning (P = 0.013), and fatigue (P = 0.005) 
showed significantly worse QoL in the TG group than in the DG 
group at 2 and 3 years postoperatively (Figs. 2, 3). Global health 
status showed improvement after surgery in both groups, but 
no significant differences were noted. In functional scales, 
the 2 groups showed different aspects of change in physical 
functioning and role functioning. The difference was significant 
at 2 and 3 years after surgery and the DG group showed 
better QoL than the TG group. In symptom scales, fatigue was 
worse in the TG group than in the DG group after surgery and 
the difference was significant at 2 and 3 years after surgery. 
Financial difficulties showed significant differences between 
the 2 groups and over time; however, there was no difference 
between the preoperative and postoperative periods. In the 

QLQ-STO22 assessment, pain (P = 0.001), reflux symptoms (P 
= 0.009), eating restrictions (P = 0.001), anxiety (P = 0.008), 
taste (P = 0.011), and body image (P = 0.014) showed greater 
continuous deterioration postoperatively in the TG group than 
in the DG group (Fig. 4). The DG group showed better QoL after 
surgery compared to the TG group in all items, but the time 
point at which significant differences were found varied for 
each item. As shown in Fig. 4, pain, reflux symptoms, eating 
restrictions, and anxiety were different at all time points after 
surgery. The difference in taste occurred at one and 3 years after 
surgery and differences in body image occurred at 2 and 3 years 
after surgery.

DISCUSSION
Concerning BC changes in our study, the TG group showed 

a significant change compared to the DG group. The most 
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significant change was observed at 1-year postsurgery, and 
subsequent changes in BC items differed in the following 
years. BC changes that occurred 3 years after surgery can be 
divided into 2 groups. First, it can include an item such as body 
weight, body fat mass, BMI, and visceral fat area that decreased 
significantly during the first year after surgery and maintained 
a decreased level or was slightly increased during the next 2 
years after surgery. These BC items indicate that the patient 
will be stabilized 1 year after the surgery. Patients should also 
be informed that these BC items will remain at a reduced state 
until 3 years following surgery. Second, it can include an item 
such as protein mass, fat-free mass, and skeletal muscle mass 
that continued to decrease for 3 years after surgery. These 
BC items require appropriate medical intervention such as 
rehabilitation training and nutrition counseling for patients 
during the follow-up period. As in our study, changes in these 2 
categories were significantly greater in patients who underwent 

TG; thus, intensive follow-up and active medical intervention 
are needed.

There are many studies on QoL changes after gastrectomy 
and it is well known that QoL after TG results in a worse 
QoL than DG [5,11-13]. Our study aimed to determine the 
differences in QoL between the 2 groups at certain time 
points after surgery and to investigate the significance of these 
differences at each time point. There are some items in the 
QoL questionnaire that show a significant difference between 
the 2 groups from the first year after surgery, and there are 
some items that change from the second year after surgery. 
These results may indicate that supportive care should be 
initiated at different time points to improve QoL after surgery. 
In our study, EORTC STO22 items such as pain, reflux, eating 
restriction, and anxiety showed more deterioration in QoL in 
the TG group than in the DG group 1 year after surgery. These 
differences in QoL may be affected by various factors; however, 
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QoL items that differ from the first year after surgery may be 
influenced by the surgical procedure itself. These QoL items 
require sustained supportive care and medical intervention 
after surgery. For example, administering medication to 
improve pain, reflux, and eating restriction may improve QoL. 
The differences in QoL items related to anxiety need to be 
understood from a different point of view. It is difficult to say 
that simply performing TG affects anxiety. To understand the 
high anxiety score associated with TG, anxiety questionnaire 
items should be revised. The EORTC QLQ-STO22 anxiety 
questionnaire included the query “Have you worried about 
your weight being too low?”. The questionnaire composition 
of the anxiety item includes items related to weight loss. The 
anxiety questionnaire simply includes the patient’s worry about 
a recurrence of cancer or general health status, but also the fear 
of weight loss. Therefore, it is helpful to analyze BC changes to 
identify anxiety items among QoL items. To reduce the anxiety 
of patients who underwent TG, it is necessary to inform the 
patients about the reduction in weight far in advance through 
the BC analysis and to eliminate worries about weight changes.

Patients diagnosed with gastric cancer are increasingly 
interested in what medical intervention should be done after 
surgery. Among them, understanding the changes in QoL and 
BC is an important part of medical intervention that can be 
provided to patients after surgery. However, some surgeons 
believe that patients need to endure and tolerate the inevitable 
QoL and BC changes caused by the altered gastrointestinal 
tract following surgery. Many symptoms that occur in patients 
after surgery may sometimes be ignored. To investigate these 
symptoms objectively, the QoL questionnaire or BC analysis 
is performed. Many studies have been conducted on the QoL 
and altered BC of patients after gastrectomy. However, most 
studies focus on the QoL or BC that has changed after surgery 
rather than investigating the medical interventions that can 
be administered to the patient [14-16]. Also, in practice, it is not 
an easy process to significantly improve QoL and BC changes 
during postoperative follow-up. In our study, we confirmed the 
QoL and BC changes according to the overall flow. Furthermore, 
we confirmed whether there was a difference in the amount 
of change between the 2 groups at different time points. The 
significance of this study can be attributed to the differences in 
the QoL and BC between the groups at specific time points after 

surgery. Further studies are needed to determine the optimal 
time point for medical intervention after gastrectomy.

The QoL questionnaire can be influenced by various factors 
and can be regarded as a relative and subjective concept due to 
various characteristics inherent to each patient [17,18]. In our 
study, we analyzed the QoL and the changes in BC in patients 
who underwent TG or DG by performing the BC assessment 
and assumed that decreases in body weight negatively affected 
the emotional aspect of patient QoL. The QoL questionnaire 
items were affected by various factors; thus, it was challenging 
to identify causal relationships. Therefore, QoL questionnaire 
items may be unreasonable as an absolute QoL evaluation 
tool, and more comprehensive evaluation is required that 
incorporates other analyses such as BC.

In conclusion, persistent deterioration of BC and QoL changes 
are a major concern after TG. The ideal medical postoperative 
intervention needed for such patients can be identified by 
assessing BC and QoL. Long-term management of BC is required 
after gastrectomy and efforts should be made to improve the 
QoL of patients as soon as possible, postoperatively.
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