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Abstract

Background/objectives The aim of this study was to examine the impact of visceral fat on surgical complications and long-
term survival for patients undergoing radical gastrectomy.

Subjects/methods From 2009 to 2013, 859 patients who underwent curative resection for gastric cancer were enrolled from
a prospectively maintained database. Visceral fat area (VFA) was assessed by preoperative CT scans. Patients were divided
into two groups by VFA. Perioperative variables and postoperative outcomes were compared between the high VFA group
and low VFA group. Univariable and multivariable analysis were performed to investigate independent risk factors of
postoperative complications and survival.

Results Some 859 patients were included in the study, 308 of whom were classified as high VFA. High VFA was correlated
with advance age (P = 0.020), higher albumin levels (P = 0.001), hemoglobin levels (P < 0.05), ASA grade (P =0.043) and
Charlson Comorbidity Index (P =0.004). Relative to patients with low VFA, those with high VFA had longer surgical
durations (P = 0.004), higher rate of postoperative complications (P = 0.004), and longer hospital stays (P = 0.004). High
VFA was identified as the only determinant for surgical complications by logistic regression analysis (OR, 2.236, 95% CI,
1.537-3.254; P <0.001). Cox proportional hazards regression revealed no correlation between VFA and overall survival
(OS) or disease-free survival (DFS).

Conclusions Increased VFA independently predicts surgical complications in patients after gastrectomy. However, VFA is
not a prognostic biomarker of OS or DFS in patients with gastric cancer.

Introduction

Obesity is a growing health problem due to the improve-
ment of life standard and changes of lifestyle [1, 2]. Sub-
stantial epidemiological evidences demonstrate that obesity
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is a risk factor for diabetes mellitus, cardiovascular disease,
and the development of several types of cancer [3]. Body
mass index (BMI) has been widely applied as an anthro-
pometric index of obesity, because of its reliability and
objectivity [3]. However, BMI cannot consistently reflect
body adipose tissue accumulation since the fat distribution
varies greatly between different individuals.

Recently, there is an increasing interest in the relation-
ship between body composition and clinical outcomes [4].
Specifically, the ratio between visceral obesity and lean
mass, especially skeletal muscle was strongly correlated
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with physique status and mortality in patients with cancer
[5]. However, the predictive value of visceral obesity has
not yet been well recognized by most clinicians. Compared
with BMI, visceral fat is a more accurate parameter to
reflect the dysfunctional adipose tissue, and it is considered
to be associated with various obesity-related comorbidities
[6, 7]. Biologically, visceral fat is related to “metabolic
syndrome” [8] and indicates an altered intra-abdominal
environment [9]. It has been suggested that visceral fat may
be more optimal than BMI for the evaluation of surgical
outcomes [10].

In gastric cancer specifically, visceral fat accumulation
has been examined to be associated with higher rate of
postoperative complications after gastric cancer surgery,
including pancreatic fistula formation [11], intra-abdominal
infectious complications, and surgical site infection [12]. In
addition to these surgical complications, medical compli-
cations are also common and harmful after gastrectomy. An
important area of future strategy for improving surgical
outcomes 1is stratification of postoperative complications
[13]. However, impact of visceral fat on medical compli-
cations has been rarely reported. Moreover, up to date, no
study has assessed the impact of visceral fat on long-term
prognosis after radical resection for gastric cancer.

In this study, we measured the visceral fat area (VFA) by
a preoperative CT scan, and then evaluated the predictive
ability of visceral fat on clinical outcomes after gas-
trectomy, specifically with regard to postoperative compli-
cations and long-term prognosis.

Materials and methods
Patients

From 2009, all clinical parameters of patients undergoing
gastric cancer surgery had been prospectively collected and
archived in an electronic database at the Department of
Surgery, the First Affiliated Hospital of Wenzhou Medical
University. Consecutive patients with primary gastric
cancer who received radical gastrectomy and had abdominal
computed tomography (CT) image within 4 weeks before
surgery were included in this study. The therapy
was based on the Japanese Gastric Cancer Treatment
Guideline 2010 (version 3) [14]. The study protocol was
approved by institutional review board at Wenzhou Medical
University.

Follow-up
All patients were evaluated in the outpatient department

within the first month after surgery. After that, patients were
assessed every 3 months during the first 2 year and every

6 months thereafter. Follow-up projects included a physical
examination, blood tests, and necessary imaging examina-
tions. The postoperative course, morbidity, mortality, and
recurrence were collected and recorded by clinical research
team in the database routinely. The last follow-up date was
September 2016.

Preoperative visceral fat measurement

Visceral fat area at the plane of the third lumbar was
measured from the latest preoperative CT scan. The areas
covered by visceral fat were calculated within densities
ranging from —150 to —50 Hounsfield units [15], which
admitted visceral fat, but excludes bone, muscle, blood
vessels, and other intra-abdominal organs. All slices were
evaluated by an image workstation with dedicated volume
assessment software (version 3.0; INFINITT Healthcare
Co., Ltd). CT images were analyzed by two radiologist,
who were blinded to patients’ information. Visceral
fat area > 100 cm® in both sexes was defined as high VFA
[16].

Data collection

The following parameters were prospectively collected and
maintained in a gastric cancer database: (1) patient char-
acteristics, including age, gender, BMI, hemoglobin con-
tent, plasma albumin content, ASA grade, Charlson
Comorbidity Index, history of abdominal surgery, patho-
logical type, tumor size, TNM stage; (2) operative and
treatment characteristic, including operative durations,
intraoperative bleeding, transfusion, postoperative che-
motherapy, surgical procedures; and (3) postoperative out-
comes, including postoperative complications, length of
postoperative hospital stays, overall survival (OS) and
disease-free survival (DFS). Postoperative complications
were defined as those categorized as Grade II or above
according to the Clavien—Dindo classification [17] within
30 days of surgery. In addition, postoperative complications
were separated into two categories: surgical complications
and medical complications. If one patient experienced more
than one complication with unequal grade, the classification
of surgical and medical complications was based on the
highest complication. If one patient experienced more than
one complication with equal grade, the classification of
surgical and medical complications was based on assess-
ment of the timing of the complications (which comes
first?). Overall survival was defined as the period from the
date of operation to the date of death due to any cause and
was censored at the last follow-up. Disease-free survival
was defined as the period from the date of operation to the
date of relapse or death due to non-tumor causes and was
censored at the last verifiable disease-free date.
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Statistical analysis

The normal distribution data were displayed as mean and
standard deviation (SD), and skewed continuous data were
displayed as median and interquartile range (IQR). Cate-
gorical variables were displayed as numbers and percen-
tages. The Student ¢ test and Mann—Whitney U test were
used for normally and nonnormally distributed continuous
data respectively. The chi-square test was used to compare
categorical variables. Cumulative overall survival and
disease-free survival were assessed using Kaplan—Meier
model, and log-rank test was used to evaluate differences
between curves. Univariate analysis was initially performed
to find potential risk factors. Any variables identified with p
<0.10 in univariate analysis were progressed to multivariate
analysis using logistic regression or Cox proportional
hazards regression. All statistical analyses were performed
using SPSS version 21.0. P-values were considered statis-
tically significant when < 0.05.

Result
Patients

The patients’ characteristics are listed in Table 1. Because
of the lack of available preoperative CT images, 212
patients were excluded. There is no significantly different of
clinical features, postoperative complications, or long-term
survival between the excluded patients and the patients in
the analytic cohort. Ultimately, a total of 859 patients who
underwent radical gastrectomy between 2009 and 2013
were involved for analysis. The median follow-up time for
these patients was 60.9 months.

Patients were subsequently divided into high VFA group
and low VFA group according to their preoperative CT
scans. The median VAF was 143.55 cm? in the high VFA
group and 48.19 cm? in the low VFA group (P =0.37).
Visceral fat obesity was identified in 308 patients (35.86%);
it was more frequent in elderly patients (66.00 vs. 63.00, P
=0.020) compared with younger patients; and it was
associated with higher BMI (24.19 vs. 20.52kg/m?, P<
0.001), higher albumin levels (40.90 vs. 39.60¢g/L, P =
0.001), higher hemoglobin levels (125.00 vs. 121.00 g/L, P
<0.001), higher ASA grade (P =0.043), and higher
Charlson Comorbidity Index (P = 0.004). When comparing
the high VFA group and low VFA group for intraoperative
characteristics, we found patients with high visceral fat
content were more likely to have longer operative durations
(200 vs. 195 min, P<0.001). There are more cases of
patients who had intraoperative bleeding more than 300 ml
in high VFA group (N = 115, accounted for 37.3%) than in
low VFA group (N = 175, accounted for 31.8%), but this
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difference was not statistically significant. No significant
differences were discovered in other clinical parameters
between the two groups, as showed in Table 1.

Short-term outcomes

The details of short-term outcomes were list in Table 2. A
total of 221 patients developed at least one complication
within 30 days after surgery, for an overall morbidity of
25.7%. The rate of total postoperative complications was
34.1% (N = 105) for patients with high VFA and 21.1% (N
=116) for patients with low VFA (P<0.001). Post-
operative complications were then separated into two cate-
gories: surgical complications and medical complications.
Our results showed that high VFA was correlated with
higher risk of surgical complications (P <0.001). On the
contrary, no significant difference was found for medical
complication rate between the two groups (P = 0.340).
Moreover, patients with high VFA had longer duration of
hospital stay compared with patients with low VFA (12.00
vs. 10.00 d, P <0.001).

In the multivariate analyses of postoperative complica-
tions, age>75, high VFA, high Charlson Comorbidity
Index and low albumin levels were found as independent
risk factors for total postoperative complications. Age >75,
high Charlson Comorbidity Index, low albumin levels and
operative durations >210 min were identified as indepen-
dent risk factors for medical complications, while only high
VFA was identified as a risk factor for surgical complica-
tions (OR, 2.236, 95% CI, 1.537-3.254; P<0.001). The
factors related to surgical complications are listed in
Table 3.

Long-term outcomes

In all 859 patients, the 1-, 3-, and 5-year OS rates were
85.0%, 61.9%, and 52.2% respectively; the 1-, 3-, and 5-
year DFS rates were 79.4%, 60.2%, and 55.5% respectively.
Figure 1 and Fig. 2 showed the Kaplan—Meier curve for
OS and DFS in the two groups. The 1-, 3-, and 5-year OS
rates were 86.0%, 64.9%, and 54.9% respectively, in the
high VFA group, and were 84.2%, 60.1%, and 50.4%,
respectively, in the low VFA group. The 1-, 3-, and 5-year
DEFS rates were 80.6%, 61.5%, and 56.0%, respectively, in
the high VFA group, and were 78.7%, 59.3%, and 55.3%,
respectively, in the low VFA group. No statistical differ-
ences in OS or DFS were detected between the two groups
(log-rank, P =0.158, 0.652, respectively). In the Cox pro-
portional hazards regression analysis, age > 75, BMI, type
of resection, TNM stage and chemotherapy were indepen-
dent predictors of OS; TNM stage, type of resection and
chemotherapy were independent predictors of DEFS
(Table 4).
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Table 1 Patient demographic and clinical characteristics

Factors All (n=859) High VFA group Low VFA group P

(n=308) (n=551)

Age, median (IQR), y 64.00 (16.00) 66.00 (16.00) 63.00 (16.00) 0.020°
Gender 0.737
Female 187 (21.8) 69 (22.4) 118 (21.4)

Male 672 (78.2) 239 (77.6) 433 (78.6)

BMI, mean (SD), kg/m* 21.83 (3.01) 24.19 (2.62) 20.52 (2.33) <0.001*
Albumin, median (IQR), g/L 40.00 (6.55) 40.90 (6.5) 39.60 (6.65) 0.001*
Hemoglobin, median (IQR), g/L 122.00 (34.00) 125.00 (33.50) 121.00 (35.00) <0.001*
VFA, median (IQR), cm? 76.19 (86.13) 143.55 (60.39) 48.19 (48.69) <0.001*
ASA grade 0.043%
1 64 (7.5) 18 (5.8) 46 (8.3)

I 695 (80.9) 244 (79.2) 451 (81.9)

I 100 (11.6) 46 (14.9) 54 (9.8)

Charlson Comorbidity Index 0.004*
0 677 (78.8) 224 (72.7) 453 (82.2)

1 132 (15.4) 59 (19.2) 73 (13.2)

>2 50 (5.8) 25 (8.1) 25 (4.5)
Intraoperative bleeding > 300 ml 0.097
No 569 (66.2) 193 (62.7) 376 (68.2)

Yes 290 (33.8) 115 (37.3) 175 (31.8)

Operative durations, median 195.00 (65.00) 200.00 (60.00) 195 (70.00) <0.001*
(IQR), min
No. of resected LN, median (IQR) 19.00 (13.00) 18.00 (11.00) 19.00 (14.00) 0.563
No. of positive LN, median (IQR) 1.00 (6.00) 1.00 (5.00) 2.00 (6.00) 0.140
Tumor size, median (IQR), cm 3.50 (3.00) 3.00 (3.00) 4.00 (2.50) 0.011%
TNM stage 0.202

1 239 (27.8) 90 (29.2) 149 (27.0)

I 193 (22.5) 77 (25.0) 116 (21.1)

I 427 (49.7) 141 (45.8) 551 (51.9)

Combined resection 0.188
No 774 (90.1) 272 (88.3) 502 (91.1)

Yes 85 (9.9) 36 (11.7) 49 (8.9)

Tumor location 0.631
Upper 160 (18.6) 60 (19.5) 100 (18.1)

Not upper 699 (81.4) 248 (80.5) 451 (81.9)

Type of reconstruction 0.367
Roux-en-Y 314 (36.6) 109 (35.4) 205 (37.2)

Billroth I 219 (25.5) 71 (23.1) 148 (26.9)

Billroth 1T 295 (34.3) 117 (38.0) 178 (32.3)

Others 31 (3.6) 11 (3.6) 20 (3.6)
Extent of node dissection 0.140
DO-1 58 (6.8) 26 (8.4) 32 (5.8)

>D2 801 (93.2) 282 (91.6) 519 (94.2)

Type of resection 0.671
Subtotal gastrectomy 547 (63.7) 199 (64.6) 348 (63.2)

Total gastrectomy 312 (36.3) 109 (35.4) 203 (36.8)

ASA American Society of Anaesthesiologists, BMI indicates body mass index, NRS Nutritional Risk Screening, VFA visceral fat area
The values given are number of patients unless indicated otherwise

# Statistically significant (P< 0.05)
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Table 2 Comparisons of short-term outcomes among patients in the high VFA group and low VFA group
All High VFA group Low VFA group P
(n=2859) (n=308) (n=551)

Total postoperative complications

Surgical complications 132 (15.4) 69 (22.4) 63 (11.4) <0.001*

Delayed gastric emptying 22 (2.6) 14 (4.5) 8 (1.5)

Anastomotic bleeding 5 (0.6) 3 (1.0) 2 (0.4)

Intra-abdominal infection 18 (2.1) 9(2.9) 8 (1.6)

Anastomotic leakage 25 (2.9) 16 (5.2) 9 (1.6)

Intra-abdominal fluid collection 4(0.5) 3 (1.0) 1(0.2)

Anastomotic stenosis 5 (0.6) 1(0.3) 4 (0.7)

Small bowel obstruction 8 (0.9) 2 (0.6) 6 (1.1)

Intra-abdominal hemorrhage 10 (1.2) 5(1.6) 5(0.9)

Wound infection 23 (2.7) 11 (3.6) 12 (2.2)

Pancreatic fistula 6 (0.7) 4 (1.3) 2 (0.4)

Gastrointestinal dysfunction 6 (0.7) 1(0.3) 5(0.9)

Medical complications 89 (10.4) 36 (11.7) 53 (9.6) 0.340

Cerebral infarction 4(0.5) 2 (0.6) 2 (0.4)

Pulmonary atelectasis 4(0.5) 1(0.3) 3 (0.5)

Fever 4 (0.5) 2 (0.6) 2 (0.4)

Pneumonia 34 (4.0) 14 (4.5) 15 (2.7)

Malnutrition 7 (0.8) 2 (0.6) 5(0.9)

Heart failure 4 (0.5) 2 (0.6) 2 (0.4)

Multiple organ failure 1(0.1) 0 (0.0) 1(0.2)

Respiratory failure 7 (0.8) 2 (0.6) 5(0.9)

Pleural effusion 9 (1.0) 6 (1.9) 8 (1.5)

Venous thrombosis 2 (0.2) 1(0.3) 1(0.2)

Anemia 13 (1.5) 4 (1.3) 9 (1.6)

Total, n (%) 221 (25.7 %) 105 (34.1 %) 116 (21.1%) <0.001*

Duration of hospital stay, median 11.00 (5.00) 12.00 (6.00) 10.00 (5.00) <0.001*

(IQR), d

Discussion fat is considered as the golden standard for detecting visc-

In the present study, we revealed that excess visceral fat was
an independent risk factor for the development of surgical
complications after gastrectomy. Higher visceral fat content
was link to advanced age, more comorbidities and a higher
ASA grade, suggesting that high VFA implies patients at
high risk. Excessive visceral fat was also associated with
prolonged length of stay. However, visceral fat was not
predictive of OS or DSS.

To define obesity, several parameters have been widely
used, including BMI, waist circumference [18], and
waist-hip ratio [19]. However, these indicators are crude
measures of body fat composition that do not reflect the
intracorporeal fat distribution detailly and fail to distinguish
between peripheral and abdominal adiposity. Visceral fat
has emerged as a more reliable and pathogenic factor as an
indicator of obesity [6]. CT assessment of intra-abdominal
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eral fat obesity [20]. Operable gastric cancer patients rou-
tinely undergo CT scan before surgery for tumor staging.
Therefore, no extra charges and radiation is required for the
assessment of visceral fat area. Asian people generally have
a smaller physique and are more likely to accumulate
visceral fat without developing generalized obesity com-
pared with white people [21]. Thus, this study adopted cut-
off levels of VFA recommended by the Japan Society for
the Study of Obesity: the low VFA group with VFA <100
cm?® and the high VFA group with VFA > 100 cm?.

In recent years, it was well documented that visceral
obesity was a risk factor of postoperative complications for
various malignancies [22-24], and visceral obese patients
had unfavorable surgical outcomes [25, 26], such as longer
operative time, increased conversion rates, and prolonged
hospital stay. In the field of gastric cancer, excessive visc-
eral fat was demonstrated to be associated with
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-r::l:)llt‘iaeri:i:il\; a;ii:lt[ii ?”zgression Factors Univariable analysis Multivariate analysis
analysis for surgical Case with P OR (95% CI) P
complications complication, n (%)

Age

>75/<75 24 (15.1)/108 (15.4) 0.916

Gender

Male/Female 106 (15.8)/26 (13.9) 0.531

BMI

<18.5/18.5-25 17 (14.7) /84 (13.6) 0.819

>25/18.5-25 31 (24.4) //84 (13.6) 0.002*

High VFA

Yes/No 69 (22.4)/63 (11.4) <0.001* 2.236 (1.537-3.254) <0.001*

Charlson Comorbidity Index

1/0 23 (17.4)/96 (14.2) 0.476

>2/0 13 (26.0) /96 (14.2) 0.032*

Hypoalbuminemia

Yes/No 24 (17.9)/108 (14.9) 0.374

ASA grade

> TI/IL, 1 21 (21.0)/111 (14.6) 0.097

Anemia

Yes/No 62 (14.3)/70 (16.5)  0.359

Previous abdominal surgery

Yes/No 18 (19.8)/114 (14.8) 0.217

Tumor size

>50 mm/<50 mm

Tumor location

Upper/not upper

TNM stage

1/ 1

a1

Extent of lymph node dissection
D2/D1

Type of resection
Total/Subtotal

Combined resection

Yes/No

Operative durations 2210 min
Yes/No

Intraoperative bleeding 2300 ml
Yes/No

Transfusion

Yes/No

33 (15.3)/99 (15.4)  0.993

26 (16.3)/106 (15.2) 0.731

24 (12.4) /36 (15.1)  0.200
72 (16.9) /36 (15.1)  0.227

126 (15.7)/6 (10.3)  0.272

42 (13.5)/90 (16.5)  0.242

15 (17.6)/117 (15.1) 0.539

47 (13.4)/85 (16.8)  0.173

40 (13.8)/92 (16.2)  0.361

15 (17.2)/117 (15.2) 0.609

Anemia hemoglobin concentration <120 g/L for men and <110 g/L for women, Hypoalbuminemia plasma

albumin <35 g/L

# Statistically significant

development of intra-abdominal infectious complications
[27], pancreas-related infection [11] and surgical site
infection [12], which were all closely related to the opera-
tive manipulations. Classification of surgical and medical

complications, which leads to a better understanding of the
pathogenesis, risks, and preventive possibilities, is a vital
part of preventive strategy for surgical outcomes [13, 28].
Unfortunately, these studies did not describe the impact of
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visceral fat on medical complications, and the applicability
of these findings might be limited by the relatively small
sample size. On the basis of a large-scale cohort, we dis-
tinguished the influence of visceral fat on the surgical and
medical complications. Interestingly, high VFA was inde-
pendently associated with surgical complications, but
showed no correlation with medical complications, as
demonstrated in the present study.

Patients with more visceral fat had an increased surgical
complication rate for the following possible reasons. On the
one hand, increased operative difficulty may cause more
proinflammatory cytokines to be released into the systemic
circulation, and these tissue damage mediators may impair
motility of the intestine [29]. On the other hand, visceral fat
is strongly correlated with insulin resistance and
adipocytokine-related inflammation [8, 9], which may
impair the normal responsion to operative stress and lead to
an increased risk of surgical complications.

To our knowledge, the effects of visceral fat on survival
after tumor operation remain controversial and no study
reported the impact of visceral fat on long-term outcomes in
gastric cancer. Balentine et al. [30] analyzed 61 patients
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with pancreatic cancer treated by pancreaticoduodenectomy
and found that those with more intra-abdominal fat showed
worse overall survival. The possible explanation is that
visceral fat is linked to increased serum levels of insulin,
inflammatory cytokines, angiogenic factors, and markers of
oxidative stress that could promote tumor growth and
expansion [9]. Among colorectal cancer patients, similar
result was found in a Korean cohort of 161 patients who had
undergone curative caner resection [31]. Significantly lower
DFS rate was noted in patients with visceral obesity.
Inconsistent with these findings, Harada et al. [32]
demonstrated that low visceral fat may result in a sig-
nificantly higher overall mortality rate on upper gastro-
intestinal cancer patients. The authors concluded that
visceral obese patients have better nutritional status and a
larger energy store, which they can access in time of
negative energy balance. The visceral fat volume is lower in
patients with advanced tumor than in patients with early-
stage tumor, suggesting that visceral fat is related to tumor
stage.

Our study represented the first demonstration of no
association between visceral fat and survival following
resection of gastric cancer. It is well recognized that the
number of removed lymph nodes is an important determi-
nant for tumor staging and long-term survival gastric cancer
[33]. Excessive visceral fat impairs adequate exposure of
the surgical field and makes a difficult challenge for com-
plete lymphadenectomy around vessels. Nevertheless, in
our study, there was no evidence suggest that patients with
excessive visceral fat had less number of resected lymph
nodes or positive lymph nodes. We believe adequate lymph
node collection could be performed by a skillful and special
surgeon, who had ample experience with gastric resection.
Currently, visceral fat has been proved to be associated with
obesity-associated metabolic disorders and high serum
VEGF levels [34], which would increase the risk for
developing colorectal cancer [35]. However, more research
will be needed before we can fully understand the effect of
visceral fat on tumor cell growth in gastric carcinoma.

There are still some limitations in the present study. First,
this is an observational study from one surgical center.
However, we included a large sample size and adopted a
strict follow-up strategy to ensure the reliability of the
result. Second, electronic records of CT images were not
available for 212 patients because these patients conducted
a CT scan in other institutions, which might introduce
selection bias to the study. To assess for possible bias
caused by these missing data, we compared the character-
istics of the excluded 212 patients with the include patients.
No substantial differences were observed between the two
categories of patients with regard to demographic para-
meters, short-term outcomes, or long-term survival (Sup-
plementary Table 1 and Supplementary Fig. 1).
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Disease-free survival
Univariable analysis Multivariate analysis

Multivariate analysis

Overall survival
Univariable analysis

Table 4 (continued)

Factors

SPRINGER NATURE

P HR (95% CI) P HR (95% CI) P HR (95% CI)

HR (95% CI)

Combined resection

0.052

1.367 (0.998-1.874)

0.070

1.321 (0.977-1.785)

Yes/No
Operative durations >210 min

0.990

0.999 (0.809-1.233)

0.610

1.053 (0.863-1.287)

Yes/No
Intraoperative bleeding >300 ml

0.154

1.168 (0.944-1.447)

0.240

1.130 (0.922-1.384)

Yes/No
Transfusion

0.028*

1.429 (1.039-1.965)

0.001*

1.638 (1.233-2.177)

Yes/No

Chemotherapy

<0.001? 0.428 (0.347-0.529) <0.001*

0.630 (0.512-0.774)

<0.001*

0.406 (0.330-0.499)

<0.001*

0.535 (0.439-0.653)

Yes/No

Anemia hemoglobin concentration <120 g/L for men and <110 g/L for women, Hypoalbuminemia plasma albumin <35 g/L.

* Statistically significant

In conclusion, visceral fat was identified to be an
independent risk factor for surgical complications but not
for medical complications following gastrectomy for
gastric cancer. However, excessive visceral fat did not
impact the long-term survival in patients after gastrectomy.
Pre-operative assessment of VFA may be an important
risk-stratification tool to help the clinical decision-
making precess in the treatment of patients with
gastric carcinoma.
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