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Abstract

Objective: We aimed to evaluate the effect of simultaneous cholecystectomy on the short-term postoperative
outcomes and nutritional status in patients with gastric cancer.

Methods: We retrospectively reviewed data from 4,820 patients with gastric cancer who underwent gastrectomy
from January 2011 to December 2016. Patients who underwent only gastrectomy (N=4,578) were matched to those
who underwent simultaneous cholecystectomy during gastrectomy (N=242) at a 1:1 ratio using propensity score
matching analysis. The nutritional status and inflammatory responses preoperatively and postoperatively and
postoperative outcomes were compared between the groups.

Results: The simultaneous cholecystectomy group showed more intraoperative blood loss and a longer operative
time than the gastrectomy only group [150.0 (100.0, 200.0) mL vs. 100.0 (100.0, 200.0) mL, P=0.006; 176.0 (150.0,
210.0) min vs. 155.0 (128.0, 188.0) min, P<0.001, respectively]. Intraoperative event rate, postoperative
complication rate, and postoperative recovery did not differ between the groups. All parameters including body
weight, the hemoglobin level, absolute lymphocyte count, total protein level, albumin level, fasting glucose level,
and prognostic nutritional index excluding the cholesterol level were not significantly different between the groups,
and their changing patterns were similar. Although the cholesterol level was significantly lower in the simultaneous
cholecystectomy group than in the gastrectomy only group at all follow-up points, the mean value of the decreased
cholesterol level was within normal range.

Conclusions: In gastric cancer patients with gallbladder disease, simultaneous cholecystectomy is safe and not

associated with additional nutritional loss.
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Introduction bypass (1-3). However, with the increasing incidence of
early gastric cancer and its improved survival rate,

After gastric cancer surgery, most patients experience postoperative quality of life has become more important,

weight loss and a certain degree of nutritional deficit, and physicians and patients are concerned about

which are related to decreased food intake and intestinal postoperative nutritional changes (4).

malabsorption followed by gastric resection and intestinal During the preparation for gastric cancer surgery,
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various gallbladder diseases, such as gallbladder stones,
polyps, adenomyomatosis, and cholecystitis, were
sometimes detected by abdominal computed tomography,
and simultaneous cholecystectomy is performed selectively
at the surgeons’ discretion. When performing simultaneous
cholecystectomy with gastrectomy, patients sometimes
worry about the additional risks, including perioperative
complications and nutritional problems postoperatively.
Although the Cholegas study reported that prophylactic
cholecystectomy during gastrectomy did not increase the
risk of perioperative morbidity, mortality, and medical cost
(5). Some authors have reported that prophylactic
cholecystectomy increases the risk of perioperative
morbidity. However, little information is available on the
nutritional status of patients who have undergone
simultaneous cholecystectomy during gastrectomy for
gastric cancer. Moreover, no reports have determined
whether adding prophylactic cholecystectomy to
gastrectomy affects the postoperative nutritional status and
postoperative outcomes of patients with gastric cancer.
Considering that the nutritional status of patients with
gastric cancer can affect the prognosis and survival
postoperatively (5-11). The effect of adding
cholecystectomy on nutritional status and surgical
outcomes should be evaluated.

Therefore, this study aimed to evaluate the effect of
simultaneous cholecystectomy on the postoperative
nutritional status and surgical outcomes of patients with
gastric cancer.

Materials and methods
Patients

This study was approved by the Institutional Review Board
of Samsung Medical Center, and informed consent was
obtained from the patients. Among 7,404 patients with
gastric cancer who underwent gastrectomy with lymph
node dissection and truncal vagotomy from January 2011 to
December 2016, 2,584 patients were excluded from the
analysis because of a history of palliative surgery, the
presence of co-malignancy, a history of adjuvant
chemotherapy, and missing data during the follow-up
period. The enrolled patients underwent subtotal distal
gastrectomy or total gastrectomy according to the lesion of
cancer. Clinicopathological and laboratory data of the
remaining 4,820 patients were extracted from a
prospectively collected database and analyzed
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retrospectively. Among the 4,820 patients, simultaneous
cholecystectomy with gastrectomy was performed in 242
patients and only gastrectomy was performed in 4,578
patients. The schematic diagram about enrolled patients
was showed in Supplementary Figure S1.

Evaluation and follow-up

All patients were followed every 3 or 6 months according to
our institutional standardized protocol. Clinicopathological
characteristics included age, sex, the American Society of
Anesthesiologists’ (ASA) score, body mass index (BMI), and
tumor stage.

For the nutritional assessment during the first year
postoperatively, values of serum hemoglobin, absolute
lymphocyte count, protein, albumin, and cholesterol and
the prognostic nutritional index (PNI) were evaluated. The
PNI was calculated using the following equation:
PNI=[10 x serum albumin level (g/dL)] + [0.005 x total
lymphocyte count] (12,13). Patients’ nutritional status was
evaluated on the preoperative day, postoperative d 5, and
postoperative month 3, 6, and 12.

To assess changes in the liver enzyme levels
postoperatively, the levels of aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline
phosphatase (ALP), and total bilirubin were examined on
the preoperative and operative days, postoperative d 3 and
5, and postoperative month 3. To assess the postoperative
inflammatory response, the white blood cell (WBC) count
and serum C-reactive protein (CRP) level were evaluated
on the preoperative and operative days, postoperative d 3
and 5, and postoperative month 3.

Factors associated with the surgical outcomes, such as
the operative time, amount of blood loss, extent of
resection, reconstruction methods, length of hospital stay
postoperatively, intraoperative events, and postoperative
complications, were also assessed. Postoperative
complications were classified within 30 d postoperatively
according to the criteria proposed by Clavien and Dindo
(14). Hospital mortality was defined as death during
hospitalization or postoperative death due to any cause
within 30 d.

Propensity score matching

Because we expected a difference in the number of patients
and perioperative characteristics between the gastrectomy
only group and simultaneous cholecystectomy during
gastrectomy group, propensity score matching analysis was
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performed to reduce the effects of selection bias and
confounding factors in the comparison of nutritional status.
Propensity scores were estimated using multivariable
logistic regression model as the dependent variables of
perioperative nutritional status. As a result, covariates for
propensity scores were age, sex, preoperative BMI, ASA
physical status score, reconstruction approach, tumor
depth, and node and metastasis according to seventh
edition of the American Joint Committee on Cancer
tumor-node-metastasis classification. Overall, 4,578
patients who underwent only gastrectomy were matched to
242 patients who underwent simultaneous cholecystectomy
during gastrectomy using a nearest neighbor matching
algorithm with a matching ratio of 1:1. The matched
patients were divided into two groups according to
cholecystectomy, and no factors were significantly different
between these groups. Therefore, all matched factors after
propensity score matching were well-balanced in this study.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics (Version 23.0; IBM Corp., New York, USA) and
R software (Version 3.4.0; R Foundation for Statistical
Computing, Vienna, Austria). Categorical variables were
compared using the Chi-square test or Fisher’s exact test,
and continuous variables were compared using the #-test,
Mann-Whitney U-test and repeated measure variation
analysis. Risk factors of worse postoperative nutritional
status were analyzed with odds ratios (ORs) and 95%
confidence interval (95% CI) using binary logistic
regression, and a multivariable model was selected using
the forward likelihood ratio method. A two-sided P<0.05
was considered statistically significant.

Results
Patient characteristics

Patient characteristics before and after matching are shown
in Table I. Before matching, there was a significant
difference in the baseline preoperative and operative
characteristics between the patients undergoing only
gastrectomy and those undergoing simultaneous
cholecystectomy during gastrectomy. Patients in the
simultaneous cholecystectomy group were older, more
frequently had ASA scores of 2 and 3, and had a higher

proportion of advanced gastric cancer than those in the
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gastrectomy only group. After propensity score matching,
the perioperative characteristics of the two groups were not
significantly different.

Causes of cholecystectomy

The causes of cholecystectomy were gallbladder stones in
180 patients (74.4%), adenomyomatosis in 29 (12.0%),
polyps in 26 (10.7%), mass in 4 (1.7%), and iatrogenic
injury in 3 (1.2%). Among the 4 patients with a mass-like
lesion in the gallbladder, 2 were diagnosed as having
gallbladder cancer, as determined by intraoperative frozen
biopsy results, and they underwent radical
cholecystectomy.

Operative and postoperative outcomes

The outcomes associated with surgery are shown in
Table 2. The simultaneous cholecystectomy group showed
more intraoperative blood loss than the gastrectomy only
group [150.0 (100.0, 200.0) mL vs. 100.0 (100.0, 200.0)
mL, P=0.006]. The operative time was significantly shorter
in the gastrectomy only group than in the simultaneous
cholecystectomy group [155.0 (128.0, 188.0) min vs. 176.0
(150.0, 210.0) min, P<0.001]. In patients with no
postoperative complications, the duration of the
postoperative hospital stay was not different between the
two groups (8.0+4.6 d vs. 8.0£2.7 d, P=0.943).

There was no difference in the intraoperative event rate.
In the simultaneous cholecystectomy group, there were two
intraoperative events: one was common bile duct injury
during cholecystectomy, which was treated with
choledochojejunostomy; and the other was right hepatic
artery injury and ligation during cholecystectomy. In the
gastrectomy only group, there was only one intraoperative
event: splenic artery injury during lymph node dissection so
arterial repair was performed with spleen preservation.
Surgical complications were graded by the Clavien-Dindo
classification. Grades II-V surgical complications
developed in 9.9% of patients in the gastrectomy only
group and 12.0% of those in the simultaneous
cholecystectomy group. The distribution of the grade of
surgical complications was similar between the two groups
(Table 3).

Postoperative inflammatory response and changes in liver
enzyme levels

The WBC count (Figure 14) and serum CRP levels
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Table 1 Baseline clinicopathological characteristics before and after matching

Before matching

Without With
cholecystectomy cholecystectomy P
(N=4,578) [n (%)]  (N=242) [n (%)]

After matching

Without With
cholecystectomy cholecystectomy P
(N=242) [n (%)] (N=242) [n (%)]

Variables

Age (x+s) (year) 57.5+11.8 62.0+11.1 <0.001 60.6+11.8 62.0+11.1 0.178
Gender 0.218 0.853
Male 2,909 (63.5) 144 (59.5) 141 (58.3) 144 (59.5)

Female 1,669 (36.5) 98 (40.5) 101 (41.7) 98 (40.5)

ASA score <0.001
1 2,023 (44.2) 79 (32.6) 78 (32.2) 79 (32.6) 0.395
2 2,472 (54.0) 154 (63.6) 160 (66.1) 154 (63.6)

3 83 (1.8) 9(3.7) 4(1.7) 9(3.7)

BMI (kg/m?) 0.906 1.000
<18.4 100 (2.2) 4(1.7) 4(1.7) 4(1.7)
18.5-24.9 2,761 (60.3) 143 (59.1) 143 (59.1) 143 (59.1)
=25.0 1,717 (37.5) 95 (39.3) 95 (39.3) 95 (39.3)

Body weight (x+s) (kg) 64.6+10.8 64.5+10.9 0.866 64.1+10.9 64.5+10.9 0.661

Surgical method 0.726 0.902
STG BI 2,739 (59.8) 145 (59.9) 150 (62.0) 145 (59.9)

STG Bl 998 (21.8) 48 (19.8) 46 (19.0) 48 (19.8)
STG RY 5(0.1) 0(0) 0(0) 0(0)
TG 836 (18.3) 49 (20.2) 46 (19.0) 49 (20.2)

Surgical approach 0.473 0.052
Open 3,576 (78.1) 185 (76.4) 203 (83.9) 185 (76.4)

MIS 1,002 (21.9) 57 (23.6) 39 (16.1) 57 (23.6)

T stage <0.001 0.157
T1 3,994 (87.2) 195 (80.6) 196 (81.0) 195 (80.6)

T2 388 (8.5) 42 (17.4) 34 (14.0) 42 (17.4)
T3 196 (4.3) 5 (2.1) 12 (5.0) 5(2.1)

N stage 0.208 0.882
NO 4,219 (92.2) 217 (89.7) 217 (89.7) 217 (89.7)

N1 254 (5.5) 15 (6.2) 18 (7.4) 15 (6.2)
N2 94 (2.1) 93.7) 6 (2.5) 9(3.7)
N3 1(0.2) 1(0.4) 1(0.4) 1(0.4)

Stage 0.021 0.960

IA 3,819 (83.4) 185 (76.4) 186 (76.9) 185 (76.4)
IB 475 (10.4) 40 (16.5) 38 (15.7) 40 (16.5)
A 198 (4.3) 13 (5.4) 11 (4.5) 13 (5.4)

1B 86 (1.9) 4(1.7) 7 (2.9) 4(1.7)

Differentiation 0.644 0.814
Well 247 (5.4) 14 (5.8) 18 (7.4) 14 (5.8)

Moderate 1,423 (31.1) 75 (31.0) 74 (30.6) 75 (31.0)
Poorly 1,392 (30.4) 64 (26.4) 71 (29.3) 64 (26.4)

Table 1 (continued)
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Table 1 (continued)
Before matching After matching
Variables Without With Without With
cholecystectomy cholecystectomy P cholecystectomy cholecystectomy P
(N=4,578) [n (%)]  (N=242) [n (%)] (N=242) [n (%)) (N=242) [n (%)]
Signet ring cell 1,445 (31.6) 86 (35.5) 74 (30.6) 86 (35.5)
Papillary 71 (1.6) 3(1.2) 5(2.1) 3(1.2)
Lauren classification 0.393 0.311
Intestinal 1,739 (38.0) 89 (36.8) 103 (42.6) 89 (36.8)
Diffuse 2,240 (48.9) 120 (49.6) 113 (46.7) 120 (49.6)
Mixed 599 (13.1) 33 (13.6) 26 (10.7) 33 (13.6)
Tumor size (x£s) (mm) 26.7+2.0 27.7+1.2 0.362 26.9+2.2 27.7+1.2 0.594
PNI" (x£s) 44.6+3.4 44.1+3.6 0.052 44.2+3.0 44.1+3.6 0.795

ASA, American Society of Anesthesiologists; BMI, body mass index; STG, subtotal distal gastrectomy; Bl, Billroth | anastomosis;
Bll, Billroth 1l anastomosis; RY, Roux-en-Y gastrojejunostomy; TG, total gastrectomy; MIS, minimally invasive surgery; PNI,

prognostic nutritional index; *, before surgery.

Table 2 Comparison of perioperative outcomes

Variable

Without cholecystectomy (N=242)

Operation time [OR (95% CI)] (min)
Blood loss [OR (95% CI)] (mL)

Postoperative hospital stay (x+s) (d) 8.0+4.6
Intraoperative event [n (%)]

Postoperative complications [n (%)] 24 (9.9)

155.0 (128.0, 188.0)
100.0 (100.0, 200.0)

1 (0.4) Splenic artery injury

With Cholecystectomy (N=242) P
176.0 (150.0, 210.0) <0.001
150.0 (100.0, 200.0) 0.006
8.0£2.7 0.943
2 (0.8) CBD injury, right hepatic artery injury 1.000
29 (12.0) 0.561

OR, odds ratio; 95% CI, 95% confidence interval; CBD, common bile duct.

(Figure 1B) showed similar changing patterns with no
significant difference at each follow-up point. Changes in
liver function-related markers, such as AST, ALT, ALP,
and total bilirubin levels, are shown in Figure 2. AST and
ALT levels increased more in the simultaneous
cholecystectomy group than in the gastrectomy only group
immediately postoperatively, but they decreased and
stabilized on postoperative d 5. At 3 months post-
operatively, the liver enzyme parameters were not different
between the two groups. The total bilirubin level was
significantly higher on postoperative d 3 in the
simultaneous cholecystectomy group than in the
gastrectomy only group (P=0.035), but it normalized on
postoperative d 5. To confirm the normalization of all
biochemical parameters postoperatively, data at 3 months
postoperatively were assessed, and there was no difference
between the two groups.

Changes in postoperative nutritional status

There was no significant difference in the preoperative

© Chinese Journal of Cancer Research. All rights reserved.

nutritional status, including PNI, between the two groups
(Table 1). The average postoperative changes in body
weight; values of hemoglobin, absolute lymphocyte count,
total protein, albumin, cholesterol, and fasting glucose; and
PNI are shown in Figure 3. All parameters, except for the
cholesterol level, were not significantly different between
the two groups, and their changing patterns were similar.
The cholesterol level was significantly lower in the
simultaneous cholecystectomy group than in the
gastrectomy only group at all follow-up points. However,
the mean value of the decreased cholesterol level was
within normal range.

Risk factor analysis for nutritional deficiency

As shown in Table 4, risk factor analysis for nutritional
deficiency at 12 months postoperatively in 484 patients
enrolled through matching was done using a binary logistic
regression model. The reference point of nutritional
deficiency was determined by the preoperative mean value
of PNI in all patients, and a mean PNI<43 was defined as
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Table 3 Postoperative Clavien-Dindo grade II-IV complications
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Variable Gastrectomy only (N=242) Simultaneous cholecystectomy (N=242) P
Grade Il 16 (66.7) 17 (58.6) 0.582
Delayed gastric emptying 3 4
Wound problems 4 4
Anastomosis leakage 1 1
lleus 5 4
Intraabdominal fluid collection 1 0
Anastomosis stricture 0 1
Pneumonia 2 0
Ascites d/t liver cirrhosis 0 2
Splenic artery thrombosis 0 1
Grade llla 5(20.8) 9(31.0) 0.535
Wound problems 4 6
Intraabdominal fluid collection 1 2
Cardiac problem 0 1
Grade lllb 2 (8.3 1(3.4) 0.584
Postoperative bleeding 1 0
Wound problems 1 0
Incisional hernia 0 1
Grade IVa 14.2) 2 (6.9 1.000
Aspiration pneumonia 1 1
Postoperative bleeding 0 1
Total No. 24 (9.9) 29 (12.0) 0.561
A
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Figure 1 Postoperative inflammatory response. (A) WBC count; (B) CRP level. WBC, white blood cell; CRP, C-reactive protein.

nutritional deficiency. Only the preoperative PNI value was
identified as an independent risk factor for postoperative
nutritional deficiency; therefore, a lower preoperative PNI
was a risk factor for nutritional deficiency at 12 months
postoperatively. Simultaneous cholecystectomy during
gastrectomy was not associated with postoperative

© Chinese Journal of Cancer Research. All rights reserved.

nutritional deficiency, even after adjusting other

confounding factors.

Discussion

To our knowledge, previously, no report has determined

WWW.cjcren.org Chin J Cancer Res 2019;31(3):443-452



Chinese Journal of Cancer Research, Vol 31, No 3 June 2019

100 (-
80
= 60f
2
5
b2 40
20
0
Zsb\ zbé p,b”, ZS': és’h
N N & 3 <°
&£ @ Q,@ Q’,\q’ &
= F K :,}OQ &
BN & S y <
&
100 |-
80
= eof
=
=
<
20
0
& & Q/b”’ zb(’} r‘&’))
& < o 8 BN
2 & & & o8
& & o'}o o",’@ o,@Q
] Pt < &
&

= Gastrectomy only group

449

100 -
80
< 60|
2
a
2 4oF
20F
0
zb,bA zb’§ zb"b 287 ,\’\@’h
N P N N 9
& & & & <
¥ & N < 3
& © o o &
QX S 0 .@Qz
&
3.0
5 251
3
o0
E 20}
£
S 15}
=
3 10
©
2 —
= O05F
0
& & 3 N &
& & & & &
> & (50 & <&
& & & & &
2OQ R e & &
By <zo qo on
o
o’e

= Simultaneous cholecystectomy group

Figure 2 Changes in liver function-related markers. (A) AST level; (B) ALT level; (C) ALP level; (D) Total bilirubin level (P=0.035). AST,

aspartate aminotransferase; AL'T, alanine aminotransferase; ALP, alkaline phosphatase.

whether adding cholecystectomy affects postoperative
nutrition in patients with gastric cancer; our study showed
that there was no relationship between adding
cholecystectomy during gastrectomy and postoperative
nutritional status in patients with gastric cancer. Although
the cholesterol level was lower in the simultaneous
cholecystectomy group than in the gastrectomy only group,
their levels were within normal range.

Prophylactic cholecystectomy during gastric cancer
surgery has been a controversial issue. Rapid weight loss
followed by gastric resection and decreased gallbladder
motility and biliary stasis by vagotomy can increase the risk
of gallbladder stone formation and acute cholecystitis
(15-17). Therefore, several studies have argued that
prophylactic cholecystectomy should be added to
gastrectomy because it would be more beneficial
considering postoperative adhesion (16-19). However,
some surgeons worry that concomitant cholecystectomy
could increase the occurrence of intraoperative or
postoperative morbidity (20-22). Considering that only 6%
of patients with asymptomatic gallbladder stones

© Chinese Journal of Cancer Research. All rights reserved.

subsequently undergo cholecystectomy because of
symptomatic cholecystitis after gastrectomy (16,17,20),
prophylactic cholecystectomy seems to be overtreatment in
these patients.

In the present study, we did not aim to argue whether
prophylactic cholecystectomy is necessary during gastric
cancer surgery. Instead, we wanted to confirm the
perioperative surgical safety and to assess the nutritional
outcome after gastrectomy with cholecystectomy in gastric
cancer patients with gallbladder lesions. Our study showed
that there was no significant difference in intraoperative
and postoperative complications between the simultaneous
cholecystectomy group and gastrectomy only group using
propensity score matching. This finding was in line with
that of a recent prospective, multicenter Cholegas study,
which showed that prophylactic cholecystectomy did not
increase postoperative complications (5). Although the
operative time was longer and blood loss was higher in the
simultaneous cholecystectomy group than in the
gastrectomy only group, the duration of hospital stay and
postoperative inflammatory response were similar between
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Figure 3 Changes in biochemical markers related to postoperative nutritional state. (A) Weight; (B) Value of hemoglobin; (C) Value of

absolute lymphocyte count; (D) Value of protein; (E) Value of albumin; (F) Value of cholesterol; (G) Value of fasting glucose; (H) PNI.

PNI, prognostic nutritional index.

the two groups. The rapidly increased levels of liver
enzymes in the cholecystectomy group were normalized by
postoperative d 5. These results mean that additional
cholecystectomy did not delay postoperative recovery
following gastric cancer surgery.

Nutrition is another important issue of gastric cancer
surgery. Most patients with gastric cancer experience
postoperative weight loss and nutritional deficiency after
gastrectomy (1,3). Because the postoperative nutritional
status is related to quality of life and survival, the
significance of nutritional aspects is becoming increasingly
important in patients with gastric cancer who undergo
gastrectomy (6,9-11). Therefore, physicians and patients
make efforts to decrease nutritional loss postoperatively. If
additional cholecystectomy is associated with further
nutritional loss or weight loss, the argument for performing
prophylactic cholecystectomy in patients with
asymptomatic gallbladder stones would be weak.

© Chinese Journal of Cancer Research. All rights reserved.

Although most patients with cholecystectomy are
diagnosed as having benign diseases, 2 patients were
diagnosed as having gallbladder cancer based on frozen
biopsy results, and 1 patient underwent radical
cholecystectomy. In patients with a mass-like lesion in the
gallbladder, cholecystectomy is essential, and tissue
confirmation by frozen biopsy should be performed
intraoperatively.

The limitation of this study was that there were no data
on the incidence of gallbladder stones and subsequent
cholecystectomy in the gastrectomy only group. Moreover,
the incidence of perioperative events and complications in
those who underwent subsequent cholecystectomy was not
evaluated. Because of severe adhesion and intraperitoneal
anatomic change after primary gastric cancer surgery,
subsequent cholecystectomy would be expected to be more
difficult than simultaneous cholecystectomy. Several
previous studies have reported a few intraoperative events

WWW.cjcren.org Chin J Cancer Res 2019;31(3):443-452
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Table 4 Risk factors analysis for nutritional deficiency (PNI<43)
at postoperative 12 months (N=484)

Variable OR 95 % ClI P
Age (year) 1.016 0.994-1.038 0.151
Sex

Male Ref.

Female 1.219 0.774-1.920 0.392
BMI (kg/m2) 0.947 0.877-1.022 0.163

Cholecystectomy

No Ref.
Yes 1.417 0.915-2.196 0.119
Preoperative PNI 0.808 0.746-0.874 <0.001

Operation type

STG BI Ref.

STG Bl 1.277 0.716-2.275 0.407

TG 1.270 0.711-2.269 0.419
T stage

T1 Ref.

T2 1.682 0.883-3.204 0.114

T3 1.284 0.304-5.429 0.734
N stage

NO Ref.

N1 0.749 0.324-1.729 0.498

PNI, prognostic nutritional index; BMI, body mass index; STG,
subtotal gastrectomy; Bl, Billroth | anastomosis; Bll, Billroth Il
anastomosis; TG, total gastrectomy; OR, odds ratio; 95% Cl,
95% confidence interval.

and postoperative complications and a longer operative
time in cases of subsequent cholecystectomy after
gastrectomy (18,19). Although propensity score matching
was used to overcome the limitation of the retrospective
study design, we could not deliver concrete results that
could be achieved by conducting a prospective, randomized
controlled trial.

Conclusions

Simultaneous cholecystectomy during gastric cancer
surgery showed similar short-term surgical outcomes to
gastrectomy only, and patients’ postoperative nutritional
status was similar with both procedures. In gastric cancer
patients with gallbladder disease, simultaneous

© Chinese Journal of Cancer Research. All rights reserved.
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cholecystectomy is safe and is not associated with additional
nutritional loss.
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Exclusion

[ 7,404 gastrectomy for gastric cancer, Jan 2011 jl 1. Adjuvant CTx
2. Co-operation d/t co-malignancy

3. Proximal gastrectomy
4. Missing data
5. Palliative surgery

6. Re-operation

[ 4,820 gastrectomy for gastric cancer, Jan 2011 to Dec 2016 ]

~

{ 242 with cholecystectomy vs. 4,578 without cholecystectomy J

Propensity score matching

242 with cholecystectomy vs. 242 without cholecystectomy

Matched
1. Age
2.Gender
3. Preoperative BMI
4. ASA score
5.58TG BI, BIl, TG
6
7

. Tstage
. N stage

Figure S1 Schematic diagram of enrolled patients. BMI, body mass index; ASA, American Society of Anesthesiologists; STG, subtotal distal
gastrectomy; TG, total gastrectomy.
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