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Postoperative complications and long-term survival after radical
gastrectomy for gastric cancer: a real-world single-center study of
S 111 cases

XIAO Hua'?, LUO Jia', QUAN Hu'"?, WU Zhengchun'*, CHENG Jun', ZHOU Huijun’, LIU Dian‘, WEN Lu’,
XUE Lei’

(1. Department of Hepatobiliary Surgery I 2. Department of Gastrointestinal Surgery 3. Department of Gastroenterology 1
4. Department of Abdominal Radiotherapy 5. Department of Radiology Imaging Center 6. Department of Pathology, the Affiliated
Cancer Hospital of Xiangya School of Medicine, Central South University/Hunan Cancer Hospital, Changsha 410013, China)

Abstract Background and Aims: Postoperative complications remain a major factor affecting both short-term
recovery and long-term survival in patients undergoing radical gastrectomy for gastric cancer. However,
large-scale real-world evidence regarding perioperative complications and prognosis after radical
gastrectomy is still limited. This study aimed to investigate the incidence of postoperative complications,
long-term survival outcomes, and their associated risk factors using a real-world single-center cohort.
Methods: A retrospective cohort study was conducted including patients who underwent radical
gastrectomy for gastric cancer at Hunan Cancer Hospital between January 2011 and December 2023.
Postoperative complications were evaluated according to the Clavien-Dindo classification, and grade II
or higher complications were defined as clinically significant events. Logistic regression analysis was
used to identify independent risk factors for postoperative complications. Overall survival (OS) was
estimated using the Kaplan-Meier method, and independent prognostic factors were analyzed using Cox
proportional hazards regression models.

Results: A total of 5 111 patients were included, among whom 538 (10.53%) developed 693 events of
postoperative complications of Clavien-Dindo grade II or higher. The most common complications were
pulmonary infection (3.1%), intra-abdominal infection (2.3%), pleural effusion (1.8%), intra-abdominal
effusion (1.0%), and anastomotic leakage (0.9%). Perioperative mortality occurred in 30 patients
(0.59%). Multivariate logistic regression analysis identified age =65 years, comorbidities, preoperative
albumin <35 g/L, operative time =240 min, intraoperative blood loss =300 mL, open surgery, and total
gastrectomy as independent risk factors for postoperative complications (all P<0.05). The estimated
5-year OS rate for the entire cohort was 62.5%. Multivariate Cox regression analysis demonstrated that
age =65 years, low body mass index (BMI), total gastrectomy, perioperative blood transfusion,
postoperative complications, and advanced pTNM stage were independent predictors of poor OS (all
P<0.05).

Conclusion: The incidence of clinically significant postoperative complications after radical
gastrectomy was 10.53%, and these complications were closely associated with patient condition,
nutritional status, and surgical factors. Postoperative complications adversely affected not only
perioperative safety but also long-term survival. Tumor pTNM stage remained the most important
prognostic factor.

Key words Stomach Neoplasms; Gastrectomy; Postoperative Complications; Survival Rate; Real-World Study
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Table 1 Clinicopathologic characteristics of 5 111 patients undergoing radical gastrectomy for gastric cancer

20114F 1 H—20154E12 A

20164F 1—20204F12 7 20214F1 —20234F 12

o (n=1404) (n=2249) (n=1458)
(P 8+ 5) 54.93+10.51 56.94210.75 58.56+10.45 <0.001
B (%)] 931(66.31) 1456(64.74) 915(62.76) 0.137
BMI(kg/m?,% + s) 21.70+2.97 22.13+3.14 22.39+3.18 <0.001
FeAtEn (%) | 424(30.20) 632(28.10) 438(30.04) 0.288
B0 (%)) 57(4.06) 252(11.20) 238(16.32) <0.001
HEAKTF(¢/L,x +5)" 37.31+4.57 40.84+4.38 40.36+4.24 <0.001
MELTEHAKF (/L7 = 5)" 118.83+24.05 120.94+25.40 122.67+24.81 <0.001
PR AR (X101, % + )V 1.80+0.66 1.77+0.67 1.77+0.65 0.461
BRBUGEHEEH(PND (7 + 5)" 46.30+6.09 49.70+6.04 48.63+6.15 <0.001
FARIA[n(%)]

FFAR 1321(94.09) 1259(55.98) 851(58.37) 0,001

W FAR 83(5.91) 990(44.02) 607(41.63)
VIR0 (%)]

Ty YIBRAR 1049(74.72) 1660(73.81) 1044(71.60)

i YTBRAR 56(3.99) 22(0.98) 25(1.71) <0.001

2 HYIBRA 299(21.30) 567(25.21) 389(26.68)
A I (mL, & £ 5) 202.06+118.01 204.49+15.76 217.46+176.64 0.012
FARBLA] (min, % £ 5) 202.27+53.58 197.07+60.04 203.17+77.98 0.007
T E AR (B x = 5)Y 18.76+7.91 20.63+8.60 21.218.52 <0.001
pTNM 43 ¥[n(%)]

I 338(24.07) 628(27.92) 414(28.40)

I 317(22.58) 478(21.25) 358(24.55)

il 740(52.71) 1105(49.13) 666(45.68) <0001

v 9(0.64) 38(1.69) 20(1.37)
TR 4 1M1 [ (%) 286(20.37) 422(18.76) 245(16.80) 0.049
A ICUTRYT[n(%)] 38(2.71) 50(2.22) 58(3.98) 0.007
FEl A I & 4E (>Clavien-Dindo 1144 )[n(%)] 137(9.76) 227(10.09) 174(11.93) 0.111
ARJF AR (d,% £ )" 13.99+6.74 11.87+5.48 11.95+7.60 <0.001
RJEHIBIETT (%)) 793(56.48) 1385(61.58) 778(53.36) <0.001

T 1) R Bl ik

Note: 1) Data were missing for some patients
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BARd I mE (207.52+£153.08) mL, ARJ5FH{E
Beif Al (12.47+6.56) d. A 53t 538 i) (10.53%)
WL 693 R & E, Horr 112 1) g 3 B 2 Aol LA
LI RAE . ARG IF R EE M KA AR LA R g |
HE P R L MR B . MR R R & 10 T AR A
R E WL . AR AE Clavien-Dindo J A& iE 70 H s #E, 10,
IMa, Wb, IVa, IVb & V2 K 5E 0 K& A B3 5]
383 (55.27%) . 141 (2035%) . 55 (7.94%) .
81 (11.69%) . 3 (0.43%) #130 (4.33%) (#£2).
B RS ER, AR . BMI, JEREER . RETH
A/ N N 1 A = = /) N N 187 B
. ORHETPNL, PIBRAEE . FAR L. FARBME .
A i £ AT pTNM Z3 1 2 52 0 R 5 I & E 19 T 7
falr R (¥ P0.05) (£3). H iR TRMAZL
HZEMIH 8T, 2R EBR; FEil=65% | FLhlE
W, ORATHEHBS oL, 28K . F AR
1] >240 min . A H I =300 mL AT T AR 2R
Ja I RRE S FER R R (35 P<0.05) (£4),
2.3 KHAHFBERAEMEZMEZE

A 21 B E P BE TR R 34 (1~166) S H .
Bt 17 5108, 0 SR 1559 R E R (30.50%) ;
Ao R 1 7176 (33.59%) FET, HE A A A
(median 0S, mOS) Kik#|, 54 0S EH 62.5%.
M HE pTNM 403, 1A, IB. LA, LB, IIA., 1B,
G ATV ] 8 F Hi A 5 4F 0S K 43 51 4 93.6% .
87.5% . 781% . 70.2% . 55.8% . 37.0% . 18.9% Al
16.8%, ZRAGIFE X (P<0.001) (£5) (K1),
TA~IIB ] £ 35 B9 mOS AR ik &, 1A, B, MIC F1
IV E I mOS 43 5k 86 32, 19 FT 184N .,
HE M o5, R . BML, ARAj I £0 8 [ K.
ARFTHEH . W48, PNL. TR U
FRYGHE . RO g8 E . BT AR . pTNM
SRR 5 I K 0E 2 OS W FE s [ R (34 P<0.05)
(#£6). ¥ LR AZIHNE Cox MIH BT, 45
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W R, FI=65% (HR=1549, 95% CI=1.398~
1.716, P<0.001) . {& BMI (BMI 18.5~24.99 ke/m’:
HR=1.369, 95% CI=1.184~1.584; BMI<I18.5 kg/m’:
HR=1.715, 95% CI=1.429~2.058, P<0.001). 4 H 4]
4 (HR=1.733, 95% CI=1.567~1.916, P<0.001). [l
TR W% (HR=1.204, 95% CI=1.077~1.346, P=
0.001) . AR J5 I K 4E (HR=1.437, 95% CI=1.246~
1.657, P<0.001) HI pTNM 43 ¥ [0 4] (HR=3212,
95% CI=2.567~4.019) ; 13 (HR=8.387, 95% Cl=
6.863~10.250) ; IV (HR=16.952, 95% CI=12.103~
23.743), P<0.001]42& OS By 2 57 5 6 PR 2% .

%2 BERAREHRERLERM (%) |

Table 2 Postoperative complications after radical
gastrectomy for gastric cancer [n (%)]
B, 2hs Kl

LB RGIRAE 303(43.72)
it R g 160(23.09)
e s RO 90(12.99)
FEELOHE 0 ) R 12(1.73)
A8 - i (i JE AR A 55 ) 10(1.44)
R IR B R UK B 7(1.01)
Jiti 3y ok A4: FE 6(0.87)
U 4(0.58)
AL A ER A 4(0.58)
ZAVE IR 3(0.43)
R 3(0.43)
B T RE Ry 2(0.29)
JHeRE 1A 2(0.29)

MR R AR AHE 390(56.28)
I g 120(17.32)
JE AR 53(7.65)
W4 46(6.64)
iz sdEh 36(5.19)
IR 1 1 33(4.76)
Y gy 26(3.75)
THALTE H i 25(3.61)
T L 19(2.74)
JEE AR A2 14(2.02)
1 7 S e 10(1.44)
SEilala 5(0.72)
W4 DBk 3(0.43)
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Table 3 Univariate analysis of risk factors for postoperative complications after radical gastrectomy for gastric cancer

At I K AE (n=538) TeI K AE (n=4 573) Xt P
PN (%))
5 364(67.66) 2938(64.25)
2.450 0.118
i 174(32.34) 1635(35.75)
SEIRE ,n(%)]
>65 196(36.43) 1106(24.19)
38.023 <0.001
<65 342(63.57) 3467(75.81)
BMI [kg/m?,n(%)]
<18.5 72(13.38) 516(11.28)
18.5~<25.0 360(66.91) 3291(71.97) 6.022 0.049
>25.0 106(19.70) 766(16.75)
AR (%)]
H 199(36.99) 1295(28.32)
17.493 <0.001
¥ 339(63.01) 3278(71.68)
AR R K /L, n(%)]"
>35 417(77.51) 3910(85.50)
25.156 <0.001
<35 121(22.49) 652(14.26)
ARAGLTE AR/, n(%)]"
>100 412(76.58) 3 666(80.17)
3.919 0.048
<100 126(23.42) 905(19.79)
AR B AR E X 10/, n (%) 1"
>15 328(60.97) 3033(66.32)
5.937 0.015
<15 209(38.85) 1538(33.63)
ARG PNI [n(%)]"
<40.0 73(13.57) 334(7.30)
40.0~<50.0 281(52.23) 2272(49.68) 32.735 <0.001
>50.0 184(34.20) 1956(42.77)
AT n(%)]
H 54(10.03) 493(10.78)
) 0.278 0.598
G 484(89.96) 4080(89.22)
YIBEE Fln(%)]
4B YIBR 172(31.97) 1083(23.68)
17.848 <0.001
i n= o[5S 366(68.03) 3490(76.32)
FARTHn(%)]
] 149(27.70) 1531(33.48)
) 7.298 0.007
Frik 389(72.30) 3042(66.52)
FARAF B [min, n(%)]
>240 203(37.73) 1076(23.53)
51.755 <0.001
<240 335(62.27) 3497(76.47)
A MR [mL, (%))
>300 156(29.00) 840(18.37)
34.652 <0.001
<300 382(71.00) 3733(81.63)
HHEWRE SR E M, (%))
>15 400(74.35) 3 476(76.01)
0.755 0.385
<15 138(25.65) 1095(23.94)
pTNM 53-#[n(%)]
I 111(20.63) 1269(27.75)
II 132(24.54) 1021(22.33)
12.662 0.005
il 286(53.16) 2225(48.66)
v 9(1.67) 58(1.27)

ERRDLE I TP RSN

Note: 1) Data were missing for some patients
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Table 4 Multivariate analysis of risk factors for postoperative complications after radical gastrectomy for gastric cancer

AR OR(95% CI) P
IR >65 % 1.672(1.375~2.032) <0.001
FLRbPIE 1.370(1.131~1.659) 0.001
ARHI AR 7K F<35 /L 1.478(1.177~1.856) <0.001
FARBFA] =240 min 1.837(1.501~2.247) <0.001
A I =300 mLL 1.444(1.168~1.785) <0.001
FECFA 1.297(1.055~1.596) 0.014
E=RIS 1.283(1.047~1.573) 0.016
£S5 5111 GIEERTEpTNM 5 HiR OS Tk
Table S Overall survival stratified by pTNM stage in 5 111 patients
pTNM 5344 14E 08 # (%) 34E0SH (%) 54E0SH (%) L OSHFE (H)
IA(n=919) 98.8 96.4 93.6 F st
IB(n=464) 97.6 91.1 87.5 RikE
IIA (n=434) 95.4 86.8 78.1 Kikg
IIB(n=718) 93.6 79.3 70.2 RikF|
A (n=1 070) 88.7 64.8 55.8 86
B (n=920) 79.7 472 37.0 32
MMIC(n=519) 68.3 30.6 18.9 19
IV(n=67) 67.4 20.5 16.8 18
1.001 —m
——1IIA
0.751 —+—1IIB
—+—1IIIA
‘E@' :IIIB
& 0.50] e
4
0.251
P<0.001
0.00
0 12 24 36 48 60 72 8 96 108 120 132 144 156 168
gl (H )
Number at risk
IA 919 873 735 616 513 411 326 251 179 115 70 43 19 9 0
IB 464 441 366 312 265 219 170 134 102 68 42 27 19 9 0
ITA 434 396 308 244 175 124 93 69 48 33 20 10 9 5 0
1B 718 631 509 420 330 275 216 171 124 91 66 41 24 13 0
IIA 1070 890 678 519 410 334 263 191 143 108 81 46 28 7 0
B 920 696 414 290 195 146 95 64 42 36 20 14 8 2 0
ITI( 519 341 156 91 51 27 14 9 3 1 1 0 0 0 0
v 67 48 20 12 7 7 3 3 2 0 0 0 0 0 0
El1 7A[EpTNM 4 HAE % EE OS ) Kaplan-Meier # 2%
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Figure 1 Kaplan-Meier curves of OS according to pTNM stage
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Table 6 Univariate and multivariate analyses of factors for OS after radical gastrectomy for gastric cancer

. 15155 54E0S K HR R ST EAESiv
2y =y
(n) (%) P HR(95% CI) P
P
% 3302 62.0 —
0.188 —
& 1 809 63.4 —
AR (3
<65 3809 65.9 Z I
<0.001 <0.001
>65 1302 522 1.549(1.398~1.716)
BMI(kg/m?)
>25.0 872 71.6 el
18.5~<25.0 3651 62.3 <0.001 1.369(1.184~1.584) <0.001
<18.5 588 49.7 1.715(1.429~2.058)
FERITR
f 1494 63.4 _
0.518 —
7 3617 62.1 —
AT K (1)
=35 4327 64.2 —
<0.001 0.295
<35 773 52.7 —
ARAT LT B K (/1) "
>100 4078 65.2 —
<0.001 0.132
<100 1031 51.7 —
AR AN E (x10°7L) Y
>1.5 3361 65.9 —
<0.001 0.097
<1.5 1747 55.9 —
R Hi PNI"
<40.0 407 47.5 —
40.0~49.9 2553 58.7 <0.001 — 0.404
>50.0 2140 69.6 —
FARIEH
=Rl 3 856 68.8 Z R
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