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Meta-analysis of the impact of visceral fat area on the efficacy,
postoperative complications, and patients' prognosis of radical
gastrectomy
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Abstract Background and Aims: Visceral obesity is not only a risk factor for various cancers but also closely
related to surgical outcomes and the occurrence of postoperative complications. Although there are
numerous studies on the impact of visceral fat area (VFA) on the efficacy and postoperative
complications of radical gastrectomy as well as postoperative survival of patients, there is still a lack of
comparative analysis with large sample sizes. Therefore, this study was performed to explore the
relationship between VFA defined by CT at the third lumbar vertebra level (L3-CT) and the efficacy,
postoperative complications, and prognosis of radical gastrectomy through a Meta-analysis.

Methods: A comprehensive search was conducted across multiple domestic and international databases
to collect clinical studies comparing the postoperative outcomes of gastric cancer patients with different
VFAs (all calculated by L3-CT). The search period was from the inception of the database to July 2023.
After literature screening according to inclusion and exclusion criteria, data extraction, Meta-analysis
was performed using RevMan 5.3 software.

Results: A total of 9 studies meeting the criteria were included, with 6 retrospective cohort studies
and 3 prospective studies, comprising a total sample size of 4 521 cases. The NOS scores of the included
studies ranged from 7 to 9. Meta-analysis results showed that the high VFA group had longer operative
time (MD=19.59, 95% CI=0.93-38.25, P=0.04), greater blood loss (MD=60.79, 95% CI=10.20-111.38,
P=0.02), and fewer lymph nodes dissected (MD=-4.85, 95% CI=-6.11--3.60, P<0.000 01). The high
VFA group also had prolonged postoperative hospital stay (MD=1.75, 95% CI=0.99-2.51, P<0.000 01).
VFA was associated with the overall incidence of complications (OR=1.57, 95% CI=1.32-1.87, P<
0.000 01), with the high VFA group more likely to develop pancreatic fistula (OR=2.58, 95% CI=1.41-
4.69, P=0.002) and anastomotic leakage (OR=1.77, 95% CI=1.12-2.79, P=0.01). There was no
statistically significant difference in the 5-year survival rate between the different VFA groups (OR=1.17,
95% CI=0.92-1.49, P=0.21).

Conclusions: High VFA prolongs operative time, with increased intraoperative blood loss, reduced the
number of lymph nodes dissected, and makes patients more prone to pancreatic fistula and anastomotic
leakage. Due to the limitations in the number and quality of studies, these conclusions require further
validation through higher quality studies.

Key words Stomach Neoplasms; Visceral Fat; Prognosis; Meta-Analysis

CLC number: R735.2

http://www.zpwz.net



1144 HE AR R K

33 &

O — A A R R, 2 4 B A
i 22 RO RE B9 RS R o 2 IR RS, I
XF T b & G0 R Y A R R L e I s B Al
B, SERKNCHEM L, NIECHEERS S
JEOE K AR OCHR L B, TR N IE AR W T A
(visceral fat area, VFA) X B A G BEHERK WG
B2 2 OCHE 2, il T HLWTZ T (computed
tomography , CT) 7 i TH 335 A4 19 UL IR F1 AR 7 4
C 2 BN S o — ol I AR 8 4 18 AT 5 iR,
L B b 96 27 vh (R 6 U e IR R R L3
LA FBE 38 7K S BE ) CT SR W & K2 R B iy 10 AR
(subcutaneous fat area, SFA) F1VFA, LLCTZEEE =
JEAE 2 T (L3-CT) Y BRL 23 At b i 4% 910 H
I EL A K 56 T VFA X B8 ARG I 4008 . BEAT
IF 1] 0 A e 1 8] 45 52 w1 AIF 5 101 AR R 5T R
RGNS Meta 70 MT 73k, 15 AEPPAG L3-CT IFAG Y
VFA 5 B B E AR RR B0 Z B AR,
ek A 1% A2 X6 AR Ji 9 i 2 A DA TPt 412 A 397 JEL gt

1 ARSI

1.1 W ZRRE

T ALK 2 PubMed . Embase . Scopus . 1 [E
W77 A EE R, ARSI T VRA 5 B R
ARIGHE IR A R MWETE, SCHR K 3 I 8] X Ok 2 8 2
202347 H 9 H, [FIBTF TR RHAM KRS
5 3CHk L LA FE R U SC SOk L[R]3 9 S ik
1Y AH GBI 5T LAk e 35 T 850 R REAS SCHR . SOk R
£ G R G045 R M Meta 23 BT 19 1 26 412 45 100 ©
(PRISMA) P, ek i iE . B, B
L A8 B R 2 . oA IE R D K P JUE i U T AR
HSCKE R AL FE . Gastric Cancer, Body Composition |
Visceral Fat. Visceral Fat Area.
1.2 MNSHERRER &

WEFEN AP HER S . (1) OF 5 B s 8 H UIBR
JG T RAE S B RO B K B (2) R L3-CT 24
FRW AR E VA (3) 4 &AM F] 52 1 & A
IR AT, A f T W 5T SRR A R R Y BF O .
HEBR AR e 45 (1) B8 & R0 STk sl 8 & OF 58 b
INEARBESE s (2) IS s s il . 1R . 3T
WIE . LA U, 2B P AGR ASS
TRV H Meta 73 BT 55 28 AU SCHE 5 (3) BEp HOd 4 e
RS, BRRMEE TR (4) T o Xt 20

http://www.zpwz.net

(BTG5 5 (5) ARHTJC CT i & 1Y VFA
1.3 HHEARE

W K R A ) 0 SCHk S SCEREE B,
1 24 W5 38 00 57 i 6 SOk L 4 O R 28 AR
WERATFG BEFE 0 SCHk, SRJ5 RS 2 PR
Ko WA s, WSE S e 5 = O B AR O
WY R TC R o, WIWTHCR 3 258 & 1 &
ULo 4 OO ™A 3 FR AN A HEBR AR vE , HEBRAS
P55 5% 8 00 Sk, TR IR e SR HEBR BRI, &
O WA ST A M (B 1) o S A SRR 53 0 1) 4
B MWAMRMERGFL: H1EH. BE.
K AL ] S B SE A A 5 (2) AR GE T G2 (1 FEACRRAE
BEASHE . PR ARWY . VA BUEUE . PARARRS
(3) Z5Jm e br . FARBFEL . A i i . k25N
PR . ARG BRI HEARE R R JE IR
RAE R AN . BARIF K E & A L MBS A A
15 DL 4

T8 T B JE G R ARG SRk (n=850) : PubMed (n=510) ;Scopus
(n=223) ; Embase (n=45) ; 11 E %0 (n=42) ; J1 77 (n=30)

| i A S A o (n=626)
| B EEIUR I, (=224) |

HEBR (n=29)
L3-CT ARG TE K (n=14)
iR (n=13)
28 (n=2)

| YL (n=195) |

HEBR 4300 (n=186) «
SCHR N JCHE R VEA {5 (n=186)

| st aktErin=9) |

[ A2 R I BIIE (n=9) , 3k 4 521 BIIE 5 |
E1 X#EiEEREE

Figure 1 The literature screening process
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Table 1 The baseline characteristics of the included studies
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Figure 2 Assessment of the methodological quality
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Figure 3 Meta-analysis of intraoperative situations between high and low VFA groups

blood loss; C: Intraoperative lymph node dissection number
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A: FARBHE; B: FARMMIE; C: RAPHRELSERR

A: Operative time; B: Intraoperative

2.4.3 FREFAELAKNL OWMMRHME T
W AR5 I & RE M & AL, Hobos I
GRS N (=3 048) W T AR J5 BRI EIES
VFA Z [0l & & . VFA 5 BOJF B iE & 4 R A &
(OR=157, 95% CI=1.32~1.87, P<0.000 01) , HF%%
B A S M BAR (P=23%) (& 5A) . 3 I



g7 BT, WA b E AR B AR AT R R JE IR KUE BB A TUE ®  Meta o0 AT

1147

16, 17, 21]

5t (n=1 328) 7y #r T R J5 ™ & I & 4iF
(Clavien-Dindo - & E 4r P >a 94 ) 5 VFA Z 8] /4
X% (OR=1.84, 95% CI=0.84~4.05, P=0.13), W5
o] ) S R P (P=51%) (1K1 5B) . #4855
L WG R AR EH R IR R R
ge . WG B L TORY) BRI R AE /Y 45 B 5
[F] JC A B S R (2 P<50% ), SR [ e 56k o7 A Y

Sy BT R VFA 4L 5 kR E (OR=2.58,
95% Cl=1.41~4.69, P=0.002) 1 W & 1% (OR=
1.77, 95% CI=1.12~2.79, P=0.01), {H ¥4 [a] 7 ¥
B HHESEIR | IS WG aBkE . F
AR FRGE I RIE S = Y it B L (B P

0.05) (£2),

HVFA4 MR VFA4H Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
Kim, 12019 8.1 696 616 6.96 301 422 415 1.14[0.52, 1.76] ——
SPlai, 45212022 11.41 292 73 9.25 244 61 315 2.16[1.25,3.07] —
R, 42012023 12.5 4 85 10.3 37 129 270 2.20(1.14, 3.26] —_—
Total (95% CI) 774 612 1000 1.75[0.99, 2.51] A
Heterogeneity: Tau’=0.26; Chi’=4.80, df=2 (P=0.009); I*=58% — —
Test for overall effect: Z=4.51 (P<0.000 01) 2 -1 0 1 2
mVFA4  fRVFA4L A
7 VFA4L R VFA 4 Weight Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
SLlae, 25212022 3.04 016 73 3.09 099 61 784 —0.05 [-0.30, 0.20]
ETH, 4092022 5.31 201 42 5.54 249 103 8.2 —-0.23[-1.01, 0.55] —
FH PR, 452012023 4.6 21 85 42 24 129 133 0.40 [-0.21, 1.01] —
Total (95% CI) 200 293 100.0 -0.00[-0.23, 0.22] ?
Heterogeneity: Chi’=2.15, df=2 (P=0.34); I’=7% f f 1 t f
Test for overall effect: Z=0.04 (P=0.97) -1 -05 0 05 1
= VFAZL  fRVFAZ B

El4 BIEVFAAHBAREFERLE Meta 2347

Figure 4 Meta-analysis of postoperative indicators between high and low VFA groups

to postoperative gas passage
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Figure 5 Meta-analysis of complications between high and low VFA groups

B: Serious postoperative complications

A: Overall
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Table 2 Comparison of postoperative complications between the two groups
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Wang, 211812018 169 308 278 551 73.1 1.19[0.90, 1.58] ——
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Figure 6 Meta-analysis of 5-year survival rates between high and low VFA groups

3 i #

B R 0 AR TR AR R TR T IR B A AL
F B, AH ARG I LRE KB R IE R &, X
XERCE TG = T E N, A, 2
i P9 U B A AN 23 52 i R AR, i 5 E R E
It T AR5 I R AE 1Y & A D) A P Bl A BRI
JHENBEB AR 3 3, NE AR Sy — A 4 Rk 1) B 45 52
KU, BLR — A5 e N 2 B Y A 38 T A [A]
R, FEdRAT B A AR AT, 2R 47 % U 1 o 1Y il
J PEA ARG R

BMI 1 A 1t PR 5 % Tk S e A 8 R T A
VB MEBE 19 8 AR A7 72— 22 R B . il 7 BMI 2 AR 4
N A 00 B TF &, B O R R GE G R S
il B R B AR B AR . 5 T AAH L, BMIER
I I 9N R R0 U 5 8 o A XU B K, 3
A RE SRR E AR L R A A OG . [RIES, BMIASRE #E
il S e N AR 05 A 1 B0 o B, 2 44 BMIAH AL B A%

http://www.zpwz.net

RN AT RE H A AN B AR R D5 & it A6 AH W] BMI
RGBT, AR AR F AR 5 A 5 22 1 B8 I AN
L MLA s A A B A AR IE .
i ) CT R A T AN R (B R VEA, BBk
A R E I e S PN U B 7 e o R 1 O

O A X IR 7 A N R D5 5 B 8 R AR R IR
K AE [ Meta 73 BT EE — R IR M, B 08, 9
A JBR SCE Ty, R0 A 2022 4F Uchida 261" )
LR O 0 N S a9 = R U i v S N
B, AR K CTHE XM VFA 5 B B A TR
T BT EREME T NI S B R A A
JG I RAE M F, AR ST XS o BT AT T ek,
HYA T4 K 13-CT)Z 1 VEA 5 F AR J5 8 It &
SIFTR R IR AESE, IR S VEA S BB E AR
I 2 I AH S A I 5 456 10 T Sk S RR 2

A% Meta 43 B 25 S {7, /55 VFA 21 B35 R ik
ELEEE B AR, IFRIR I, I Y K i AR
5 S B2 o UK £ 25 AR I A L B, T R



g7 BT, E WA E AR BRI AR R REHFREREH TG H A Meta b AT 1149

MG FIMERE o e Ah, BT IR D HE AR AR 7 2%
2380 Trocar B A FIUE G B XERE, 1T KA
JUE R 7 e AR 2 S BT R #AE S A /N, AT 22
FAREFE . R, WA HSIRPIEE, & VFA
AR FARBE, X085 AW BB L1
TR FE B E H A G AR RE . AR
BRREEFEAC. o, IR0 L K B &
I AE TR L O B 2 20T R S EOR b sk
ARG HEIR H I A 3G T, BESEPIR T, AR — L R
A T B AR Y v N B 7 AR A AT O e
R e N N B == Bl 1= B o (18
Wi, A5, & VFAH T REFEE K, R
AL o HOR S i s R OR B ) Y 2% A
H5ARFART X (s, vl A FFRFEAR)
DL KNS i i 38 TR 25 1 32 BR . MREFAZ PR . fif ) )=
YN W7 S TR o A v A 55 % R 52 e A G o

Uchida Z"F Lu PR B, & VFA 5 AR )5 fE
Bt B[] 428 K A BE 2% B 3 AR OC o AR B A O 4
M BE SN ER, & VFAABRAEAR
Je A BE ) [A] SE G Ak, AR Meta 23 B W28 RS E
WHER BT M AE A Z [0 22 R TG 122 2 X

Z TUF 5 R AE T AN VEA X5 9 AR S I
RIEM W, S5 R BoR, B VEA 48B3 R 5
KIERAERETAVFAL R E . XS5 KEE
BB U HE AR TR N TR R E A A R
AR ZE R AW S BT R BAERAE, Rl
I RURS: 38, T AR ) A SR DL R R E A% R A5
AP VEA 4 E AW A 10 AR O R E Y R
AR . KR R Y 2 R R AT AR R A R AT
ke EFARR, VA BRI T F AR EAEK
MEFE S EOR b R s R, DT K R
FEM R . A, PR ETIE R I, & VFA B H
EHEAT 4 B VI BR AR B 238 25 W) & 10 A7 A X
Bim, AIRES B A MERE G, HE G R Y G
FRE KA o BN, WA DT i 22 45 3 3
W& Hak ik K, BE S REW S HEMYEH
Perg . AW R ATEWY) & HER LA R L
WA R, #F—PRIE T RGNS

e AT A0 7, AR . HEAS A
B NG WA DRSS BHZ A IR
W B MG X T RS AR A
VA A | S S O T X VAR [ 8 S I 253
MG, IF25 T AH R AR 7 o TR T HEZs R

Mg, AR, & VFAABREREAT
Jo 15 35 300 1) G v o s & A R R R, MR T
R HH PR R, 1 a2 RUBE IR R H R E RS
B HE A AR A RE R, X R RE S Ak o
W I AP S A . R, BT
AT AN A REAS B /b, 4 R T R A
YA 5% i — 2P IR 5L

XiF - IR I AR, 22 T 5 R BT
JI 7 HE B I s PR G FE R R, TR,
I J05 R AT 38 4 Wb 22 b 4 i PR - 412 08 3 JRk e 119 %
Ax L ARHEGT R PR 2 R TE I I Y IR 1 O R
HORJE X B g8 R AT R S T R 5 2R ) A R
NAFEA B D BT BN

AT 50 B & B VFA 5 5 RS 5 4F A 17 R
TCMIIME . SR, AL B UE BL, VEA A
PO I i 7 B T BE R B R R A R R TR S RS
BN . AR, — IR Xk R ) R
118 VB AR M K I W5 R R B, R AT
JIR T 5 22 1 BB 38 A 2B A R TG s A A 301 )y T %
MG, ARG I L AEH A B m . X — 0 o5e 2
AR T R R E AR R R R
WM. B R E AR R KA Z B
JCERUE R MOC N R BRI, B LRI,
WAERE . A IFAE . TNM 20 301 R0 iR 44k, gk
ENEHMFARGRMTGMEENE., £TXT
VFA 5 32 ) A 77 3R 2 [0 AR 58 5 A BR, R I ax
1 e L5 O A RS 4 F 9 R o — AR S

R FRIBAFE—ERN R, 55—, &Ko
filE 45 BF 9% 2 SO I A 43 )2 R = VEA 41 F0 I
VFA 4. 05 Hag LA A E 1 B LS Al A
51 VEA (58 XA AR HEAL Y . 16 R Z 555
i FH 100 em® FE 4 VFEA (I FE . BRILZ AN, BF
TR SH . AE S 805N T] (R R 8 2 IR JRE .
B, AR TR EARR, BE AR AL
RIF, 3% 5 07 HE 4T Meta 43 7 B H 30 A X 45 K 14
AN EPERR R, =, BRI I T N Y B A
A, WA FERRIM s SE U AT AR SE . B, B A
WA B AR, TR TEGIT S REAR I .

25 FRTER, CT5E LI VFA 5 B 8 % AR5 JF
RAE &AM OE, %P VEA B R, Rl
7%t G HEAT I R RV HE AT PEAG 4 T R RTE 3R
T, DAk SRR, DA s O E DB R
MEE R . KRB TEZLZ P . ZFEA MY I A B AL

http://www.zpwz.net



1150 HE AR R

33 &

Fro3# . LAUIARAT B Dyl §E AR A

MarkR: ALY FRARAEEMNZYR

A TREN: AL THEH ZRT; 5T
ARG AR IR U e 2206 R ST SR (S AT YR T
L Ae e 7 B G AR BE  SR M e B
¥k PTAAEZHRE Z st ARG &A@ fi 3,

m‘LbI

& Lk

(1] WL, A, ERT, & BB B AR AR A HLIE

SRR, rh ERE MR 4R, 2013, 22(10):1261-1265. doi:
10.7659/j.issn.1005-6947.2013.10.006.
Hu JH, Yang DS, Wang CY, et al. Laparoscopy-assisted radical
gastrectomy for gastric cancer in elderly obese patients[J]. China
Journal of General Surgery, 2013, 22(10):1261-1265. doi:10.7659/;.
issn.1005-6947.2013.10.006.

(21 [lJe, Y, UK, 45 . RN -5 8 500 Sah )7 8 & ik

PEJR[T]. b AR AL S 6 R 2% 25, 2021, 28(12):1655-1660.
doi:10.7507/1007-9424.202101100.
Yan L, Wang XP, Liu HB, et al. Research progress on the
relationship between visceral fat and the pathogenesis and
treatment of gastric cancer[J]. Chinese Journal of Bases and Clinics
in General Surgery, 2021, 28(12): 1655-1660. doi: 10.7507/1007~
9424.202101100.

[3] A5, K, Wi dh, 5 B TUR AR OGS IR (R 3R 19 3 £k

A5 0 A4 K 56 E [J]. v E AP R 24 RE 2022, 31(10):1381-
1388. doi:10.7659/j.issn.1005-6947.2022.10.014.
Li WH, Zhang Y, Pan JJ, et al. Construction and validation of a
nomogram for prognostic value of NLR and PLR in patients with
gastric cancer[J]. China Journal of General Surgery, 2022, 31(10):
1381-1388. doi:10.7659/j.issn.1005-6947.2022.10.014.

[4] Meyer HJ, Wienke A, Pech M, et al. Computed tomography-
defined fat composition as a prognostic marker in gastric
adenocarcinoma: a systematic review and meta-analysis[J]. Dig
Dis, 2023, 41(2):177-186. doi:10.1159/000527532.

[5] Matsui R, Inaki N, Tsuji T, et al. Relationship between fat mass
indices and postoperative complications after laparoscopic
gastrectomy in patients with gastric cancer: a propensity score
matching analysis[J]. Anticancer Res, 2022, 42(10):4841-4848. doi:
10.21873/anticanres.15989.

[6] Nishimura E, Irino T, Matsuda S, et al. Comparison of changes in
body-fat mass and reflux esophagitis among reconstruction
methods for proximal gastrectomy[J]. Asian J Surg, 2023, 46(1):
394-398. doi:10.1016/j.asjsur.2022.04.110.

http://www.zpwz.net

[7] Lin GT, Huang JB, Lin JL, et al. Body composition parameters for
predicting the efficacy of neoadjuvant chemotherapy with
immunotherapy for gastric cancer[J]. Front Immunol, 2022, 13:
1061044. doi:10.3389/fimmu.2022.1061044.

[8] MM, XU, 208, 55 B A IR NUE BRI eI D). b

i A Bl 2R i, 2022, 31(8): 1121-1128. doi: 10.7659/j. issn. 1005—
6947.2022.08.015.
Xiao HY, Liu T, Li D, et al. Research progress of gastric cancer
with concomitant sarcopenia[J]. China Journal of General Surgery,
2022, 31(8): 1121-1128. doi: 10.7659/j. issn. 1005—
6947.2022.08.015.

[9] Matsui R, Inaki N, Tsuji T. Impact of preoperative muscle quality
on postoperative severe complications after radical gastrectomy for
gastric cancer patients[J]. Ann Gastroenterol Surg, 2021, 5(4):510-
518. doi:10.1002/ags3.12452.

[10] Rinninella E, Cintoni M, Raoul P, et al. Muscle mass, assessed at
diagnosis by L3-CT scan as a prognostic marker of clinical
outcomes in patients with gastric cancer: a systematic review and
meta-analysis[J]. Clin Nutr, 2020, 39(7):2045-2054. doi: 10.1016/].
¢lnu.2019.10.021.

[11] Yu X, Huang YH, Feng YZ, et al. Association of body composition
with postoperative complications after laparoscopic sleeve
gastrectomy and Roux-en-Y gastric bypass[J]. Eur J Radiol, 2023,
162:110768. doi:10.1016/j.ejrad.2023.110768.

[12] Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement[J].
PLoS Med, 2009, 6(7): ¢1000097. doi: 10.1371/journal.
pmed.1000097.

[13] Uchida T, Sekine R, Matsuo K, et al. Impact of body fat and muscle
quantity on short- and long-term outcome after gastrectomy for
cancer[J]. Clin Nutr, 2022, 41(7): 1467-1474. doi: 10.1016/].
¢Inu.2022.05.002.

[14] Matsui R, Inaki N, Tsuji T, et al. Preoperative high visceral fat
increases severe complications but improves long-term prognosis
after gastrectomy for patients with advanced gastric cancer: a
propensity score matching analysis[J]. Nutrients, 2022, 14(20):
4236. doi:10.3390/nu14204236.

[15] Dong QT, Cai HY, Zhang Z, et al. Influence of body composition,
muscle strength, and physical performance on the postoperative
complications and survival after radical gastrectomy for gastric
cancer: a comprehensive analysis from a large-scale prospective
study[J]. Clin Nutr, 2021, 40(5): 3360-3369. doi: 10.1016/.
¢lnu.2020.11.007.

[16] Kim JH, Kim J, Lee WJ, et al. A high visceral-to-subcutaneous fat
ratio is an independent predictor of surgical site infection after

gastrectomy[J]. J Clin Med, 2019, 8(4): 494. doi: 10.3390/


http://dx.doi.org/10.7659/j.issn.1005-6947.2013.10.006
http://dx.doi.org/10.7659/j.issn.1005-6947.2013.10.006
http://dx.doi.org/10.7659/j.issn.1005-6947.2013.10.006
http://dx.doi.org/10.7659/j.issn.1005-6947.2013.10.006
http://dx.doi.org/10.7507/1007-9424.202101100
http://dx.doi.org/10.7507/1007-9424.202101100
http://dx.doi.org/10.7507/1007-9424.202101100
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.10.014
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.10.014
http://dx.doi.org/10.1159/000527532
http://dx.doi.org/10.21873/anticanres.15989
http://dx.doi.org/10.21873/anticanres.15989
http://dx.doi.org/10.1016/j.asjsur.2022.04.110
http://dx.doi.org/10.3389/fimmu.2022.1061044
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.08.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.08.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.08.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.08.015
http://dx.doi.org/10.1002/ags3.12452
http://dx.doi.org/10.1016/j.clnu.2019.10.021
http://dx.doi.org/10.1016/j.clnu.2019.10.021
http://dx.doi.org/10.1016/j.ejrad.2023.110768
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1371/journal.pmed.1000097
http://dx.doi.org/10.1016/j.clnu.2022.05.002
http://dx.doi.org/10.1016/j.clnu.2022.05.002
http://dx.doi.org/10.3390/nu14204236
http://dx.doi.org/10.1016/j.clnu.2020.11.007
http://dx.doi.org/10.1016/j.clnu.2020.11.007
http://dx.doi.org/10.3390/jcm8040494

g7 BT F A E R BB RIE AR REIFRE R EA TG R Meta 4T 1151

jecm8040494.

[17] Zhang Y, Wang JP, Wang XL, et al. Computed tomography-
quantified body composition predicts short-term outcomes after
gastrectomy in gastric cancer[J]. Curr Oncol, 2018, 25(5): e411-
e422. doi:10.3747/c0.25.4014.

[18] Wang SL, Ma LL, Chen XY, et al. Impact of visceral fat on surgical
complications and long-term survival of patients with gastric
cancer after radical gastrectomy[J]. Eur J Clin Nutr, 2018, 72(3):
436-445. doi:10.1038/s41430-017-0032~7.

[19] £FH, RuHe, TR, 55 PR 5 % By i R L xR

AT E IR B 1 B BUS 2 W E ). e B AR,
2022, 29(7):516-522. doi:10.16073/j.cnki.cjcpt.2022.07.11.
Wang ZJ, Wu YH, Shen C, et al. Value of the ratio of abdominal
visceral fat area to subcutaneous fat area for the prognosis of 195
patients undergoing radical gastrectomy after gastric cancer[J].
Chinese Journal of Cancer Prevention and Treatment, 2022, 29(7):
516-522. doi:10.16073/j.cnki.cjcpt.2022.07.11.

[20] FHBR, SR, XYL, 45 PR MR i Uy T RN M s el 1 o
FRIA AT BT A Ak B i PRAE OGP R 52 [ 1], T A i
A BE 2R &, 2023, 38(5): 357-361. doi: 10.3760/cma. j.cn113855-

i

20220618-00397.

Tian Q, Hu XL, Liu SJ, et al. The effect of abdominal visceral fat
area on perioperative complications and pancreatic fistula in
primary gastric carcinoma patients after laparoscopic assisted
radical gastrectomy[J]. Chinese Journal of General Surgery, 2023,
38(5):357-361. doi:10.3760/cma.j.cn113855-20220618-00397.
SPLuk, sKAG, A, A5 . CT ISk P MR 107 T RN I 4 15 e
VIR ARG R AT AR R R[], TR SIS I 507 2%,
2022, 36(7):667-671. doi:10.13507/j.issn.1674-3474.2022.07.005.

[21

zl

—

Wu KQ, Zhang W, Yang KS, et al. Value of visceral fat area
measured by CT to the prediction of complications after
laparoscopic-assisted radical gastrectomy[J]. Journal of Chinese
Practical Diagnosis and Therapy, 2022, 36(7): 667-671. doi:
10.13507/j.issn.1674-3474.2022.07.005.

[22] FEN,, 227, BT, % NIENRT5Boor B B E ARG ARG #h
FENE N AIE TR0 0] TS5 0 5 AR RS [T]. 22 R4
£ 2% J, 2023, 49(1): 32-40. doi: 10.13885/j. issn. 1000
2812.2023.01.006.
Zhou YJ, Lan N, Zhao YN, et al. Effect of visceral adipose tissue
index on blood glucose and short-term complications during
supplementary parenteral nutrition in patients with gastric cancer
after radical operation[J]. Journal of Lanzhou University: Medical
Sciences, 2023, 49(1): 32-40. doi: 10.13885/j. issn. 1000—
2812.2023.01.006.

(23] AL, 12055, HEER) . RS 7 T AR D B B R O
T HR AR A SCPE R Meta 23HT[J]. H EIBUCF AR 2445, 2023, 27

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(3):171-179. doi:10.16260/j.cnki.1009-2188.2023.03.001.

Wang YQ, Yan Y, Dong SL. Effectiveness of visceral fat area as a
predictor of postoperative complications in patients with gastric
cancer: a Meta-analysis[J]. Chinese Journal of Modern Operative
Surgery, 2023, 27(3): 171-179. doi: 10.16260/j. cnki. 1009-
2188.2023.03.001. doi:10.16073/j.cnki.cjcpt.2022.07.11.

ZEWRSC, AUTRR, FEHFIL, SF L PR U RO I R AR A
J& BIFE R[], VG %8 2838 K440 SR, 2022, 43(3):419-425.
doi:10.7652/jdyxb202203016.

Li XW, Qiu GL, Wang HJ, et al. Effect of visceral fat area on the
prognosis of patients with radical gastrectomy[J]. Journal of Xi'an
Jiaotong University: Medical Sciences, 2022, 43(3):419-425. doi:
10.7652/jdyxb202203016.

Park JY, Ryu KW, Reim D, et al. Robot-assisted gastrectomy for
early gastric cancer: is it beneficial in viscerally obese patients
compared to laparoscopic gastrectomy?[J]. World J Surg, 2015, 39
(7):1789-1797. doi:10.1007/s00268-015-2998-4.

Weg Jali . WS TG 285 22 S 0o M T 5 ) i AR Y 0 B AR 11 R A0
W [D]. E# K E K BE B} K 2%, 2022, doi: 10.27674/d. cnki.
geyku.2022.001137.

Tao W. Short-term effect of abdominal morphological differences
on laparoscopic radical gastrectomy for gastric cancer[D].
Chongqing: Chongqing Medical University, 2022. doi: 10.27674/d.
cnki.geyku.2022.001137.

TR, Do, SRR, A 0 B I e AR B e AR
AR ], P RS SRR, 2023, 32(4):575-582. doi:
10.7659/1.issn.1005-6947.2023.04.012.

Li L, Ma JC, Zhang CS, et al. Application of pre-expansion of
posterior gastric space in laparoscopic radical proximal
gastrectomy[J]. China Journal of General Surgery, 2023, 32(4):575-
582. doi:10.7659/j.issn.1005-6947.2023.04.012.

Lu J, Xue Z, Xie JG, et al. Preoperative muscle-adipose index: a
new prognostic factor for gastric cancer[J]. Ann Surg Oncol, 2022,
29:4595-4607. doi:10.1245/s10434-022-11509-0.

DU, ST, FUEL, A5 PIRESUAS IR B ARG AR S
KAE W2 (0], AR S B AR AR, 2022, 25(7):596-603. doi:
10.3760/cma.j.cn441530-20210907-00365.

Qiu GL, Li XW, Wang HJ, et al. Influence of visceral lipids obesity
on the early postoperative complications after radical
gastrectomy[J]. Chinese Journal of Gastrointestinal Surgery, 2022,
25(7):596-603. doi:10.3760/cma.j.cn441530-20210907-00365.

R o, AN B BR AR ST I RE B ARG S5 R R 434 ).
PRAR MRS B2 2%, 2022, 30(14):2662-2667. doi:10.3969/j.issn. 1672
4992.2022.14.040.

Wu QY, Zou XM. Analysis of preoperative predictive factors of

complications after resection of gastric cancer[J]. Journal of

http://www.zpwz.net


http://dx.doi.org/10.3390/jcm8040494
http://dx.doi.org/10.3747/co.25.4014
http://dx.doi.org/10.1038/s41430-017-0032-7
http://dx.doi.org/10.16073/j.cnki.cjcpt.2022.07.11
http://dx.doi.org/10.16073/j.cnki.cjcpt.2022.07.11
http://dx.doi.org/10.3760/cma.j.cn113855-20220618-00397
http://dx.doi.org/10.3760/cma.j.cn113855-20220618-00397
http://dx.doi.org/10.3760/cma.j.cn113855-20220618-00397
http://dx.doi.org/10.13507/j.issn.1674-3474.2022.07.005
http://dx.doi.org/10.13507/j.issn.1674-3474.2022.07.005
http://dx.doi.org/10.13507/j.issn.1674-3474.2022.07.005
http://dx.doi.org/10.13885/j.issn.1000-2812.2023.01.006
http://dx.doi.org/10.13885/j.issn.1000-2812.2023.01.006
http://dx.doi.org/10.13885/j.issn.1000-2812.2023.01.006
http://dx.doi.org/10.13885/j.issn.1000-2812.2023.01.006
http://dx.doi.org/10.16260/j.cnki.1009-2188.2023.03.001
http://dx.doi.org/10.7652/jdyxb202203016
http://dx.doi.org/10.7652/jdyxb202203016
http://dx.doi.org/10.7652/jdyxb202203016
http://dx.doi.org/10.1007/s00268-015-2998-4
http://dx.doi.org/10.27674/d.cnki.gcyku.2022.001137
http://dx.doi.org/10.27674/d.cnki.gcyku.2022.001137
http://dx.doi.org/10.27674/d.cnki.gcyku.2022.001137
http://dx.doi.org/10.27674/d.cnki.gcyku.2022.001137
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.04.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.04.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2023.04.012
http://dx.doi.org/10.1245/s10434-022-11509-0
http://dx.doi.org/10.3760/cma.j.cn441530-20210907-00365
http://dx.doi.org/10.3760/cma.j.cn441530-20210907-00365
http://dx.doi.org/10.3760/cma.j.cn441530-20210907-00365
http://dx.doi.org/10.3969/j.issn.1672-4992.2022.14.040
http://dx.doi.org/10.3969/j.issn.1672-4992.2022.14.040

1152 O AR 55 33 4

Modern Oncology, 2022, 30(14): 2662-2667. doi: 10.3969/].
issn.1672-4992.2022.14.040.

[31] Bitencourt AGV, Miola TM, Souza JO, et al. Computed
tomography-measured body composition: correlation  with
postoperative morbidity and mortality in patients with
gastroesophageal cancer[J]. Radiol Bras, 2019, 52(6):351-355. doi:
10.1590/0100-3984.2019.0009.

[32] Kang KC, Cho GS, Han SU, et al. Comparison of Billroth I and
Billroth 1T reconstructions after laparoscopy-assisted distal
gastrectomy: a retrospective analysis of large-scale multicenter
results from Korea[J]. Surg Endosc, 2011, 25(6): 1953-1961. doi:
10.1007/s00464-010-1493-0.

[33] TRHaRE, VI, SKIK, 25 . POMENR I T B R R B B AR S T ARk

S AIE SR (0], A B R 22 24 3 HL TR, 2016, 10(5):
414-416. doi:10.3877/cma.j.issn.1674-3946.2016.05.019.
Xu YQ, Jiang Y, Zhang Y, et al. Impact of visceral fat area on the
surgical outcome of laparoscopic radical gastrectomy for gastric
cancer[J]. Chinese Journal of Operative Procedures of General
Surgery:Electronic Edition, 2016, 10(5):414-416. doi:10.3877/cma.
j.issn.1674-3946.2016.05.019.

[34] Briley LC, Harrell SP, Woosley A, et al. National survey of
physicians' perception of the cause, complications, and
management of gastroparesis[J]. South Med J, 2011, 104(6): 412~
417. doi:10.1097/SMJ.0b013e318215fa5a.

[35] Liu NL, Abell T. Gastroparesis updates on pathogenesis and
management[J]. Gut Liver, 2017, 11(5): 579-589. doi: 10.5009/
enl16336.

[36] Bian L, Wu D, Chen Y, et al. Associations of radiological features

of adipose tissues with postoperative complications and overall

http://www.zpwz.net

survival of gastric cancer patients[J]. Eur Radiol, 2022, 32(12):
8569-8578. doi:10.1007/s00330-022-08918-w.

[37] Tabuso M, Homer-Vanniasinkam S, Adya R, et al. Role of tissue
microenvironment resident adipocytes in colon cancer[J]. World J
Gastroenterol, 2017, 23(32): 5829-5835. doi: 10.3748/wjg. v23.
32.5829.

[38] Taki Y, Higashizono K, Nagai E, et al. Comparison between
machine learning and multiple logistic regression analysis using
clinical findings and CT findings for 3-year overall survival of
elderly gastric cancer patients after gastrectomy[J]. Eur J Surg
Oncol, 2023, 49(2):¢188. doi:10.1016/j.¢js0.2022.11.522.

[39] Lhife, ARG, JRBIFE, 55 . Bl ds A5 S I A IR g
FER R 2 B BUG 73 A7 (9], - R, 2022, 31(4):497-
506. doi:10.7659/j.issn.1005-6947.2022.04.012.

Ma DL, Hu M, Su AD, et al. Analysis of risk factors and prognosis
of intra-abdominal infection after robotic-assisted radical gastric
cancer resection[J]. China Journal of General Surgery, 2022, 31(4):
497-506. doi:10.7659/j.issn.1005-6947.2022.04.012.
(ALZmi  #Ap)

AR5 AR BT, BRI AR, BRI, 45 AR TR 1 R AR

TEASTR AT I RAE K S5 BTS2 B Meta 2347 [J]. 7 K@ 4k

B 2 @, 2024, 33(7): 1142-1152. doi: 10.7659/j. issn. 1005-

6947.2024.07.013

Cite this article as: Ma YQ, Bi XR, Zhang WT, et al. Meta-analysis of

the impact of visceral fat area on the efficacy, postoperative

complications, and patients' prognosis of radical gastrectomy[J]. Chin

J Gen Surg, 2024, 33(7): 1142-1152. doi: 10.7659/j. issn. 1005—
6947.2024.07.013


http://dx.doi.org/10.3969/j.issn.1672-4992.2022.14.040
http://dx.doi.org/10.3969/j.issn.1672-4992.2022.14.040
http://dx.doi.org/10.1590/0100-3984.2019.0009
http://dx.doi.org/10.1590/0100-3984.2019.0009
http://dx.doi.org/10.1007/s00464-010-1493-0
http://dx.doi.org/10.1007/s00464-010-1493-0
http://dx.doi.org/10.3877/cma.j.issn.1674-3946.2016.05.019
http://dx.doi.org/10.3877/cma.j.issn.1674-3946.2016.05.019
http://dx.doi.org/10.3877/cma.j.issn.1674-3946.2016.05.019
http://dx.doi.org/10.1097/SMJ.0b013e318215fa5a
http://dx.doi.org/10.5009/gnl16336
http://dx.doi.org/10.5009/gnl16336
http://dx.doi.org/10.1007/s00330-022-08918-w
http://dx.doi.org/10.3748/wjg.v23.i32.5829
http://dx.doi.org/10.3748/wjg.v23.i32.5829
http://dx.doi.org/10.1016/j.ejso.2022.11.522
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.04.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.04.012
https://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.013
https://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.013
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.013
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.013

	1     资料与方法
	1.1 检索策略
	1.2 纳入与排除标准
	1.3 数据的提取
	1.4 文章质量的评估
	1.5 统计学处理

	2     结　果
	2.1 纳入患者情况
	2.2 纳入研究的质量
	2.3 VFA评估
	2.4 手术相关指标比较

	3     讨　论

