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Abstract

Objective: To investigate the factors influencing textbook outcomes of patients with gastric can-
cer after radical gastrectomy and to construct predictive models. Methods: The clinical data of
394 patients undergoing radical gastrectomy in the Department of Gastrointestinal Surgery of
the First Affiliated Hospital of Anhui Medical University from September 2018 to April 2023 were
retrospectively collected and randomly divided into training set (315 cases) and validation set
(79 cases). The independent influencing factors of textbook outcome were screened by univari-
ate and multivariate Logistic regression analysis, and Nomogram prediction model was con-
structed. The performance of the model was evaluated by subject operating characteristic curve.
Results: Multivariate analysis showed that albumin < 35 g/L (OR = 0.240, P < 0.001), elevated
CEA (OR =0.103, P < 0.001), elevated CA125 (OR =0.171, P = 0.012) and tumor diameter > 3 cm
(OR =0.413,P = 0.016) were independent risk factors for TO, while elevated tumor stage was an
independent protective factor (OR = 1.459, P = 0.002), our analysis reveals that this finding is
likely a statistical artifact.. The AUC values of Nomogram model constructed based on above fac-
tors are 0.831 and 0.812 in training set and validation set respectively. Conclusion: Preoperative
albumin level, CEA, CA125, tumor diameter and tumor stage are independent predictors of TO
after gastric cancer surgery. The predictive model based on these predictors has good predictive
power.
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1. 5|15

B i (Gastric Carcinoma, GC) & B AN 75 iy 5 4 J 1) 51 22 5 (K 2 — , M40 7 & A 1) GLOBAL-
CAN B EGtit, 2022 4Bk BB M2 96.8 Jifdl, KB HEIETHFIZ 66.0 Jiffl, KiEEHT:
RYETERRE 5 67, ERBUBERAOIBLE 68.4 Ji, SIS MHEESRFEIEN 10.9%, 2L
P B AOR BB 35 73, A MRS RO IR 4.1% [1]. AREHBIX A B s kX, Horrr
FE] %) 15 g8 03 238 S AE T NBBOAA T8 k(2] IF BB E Rz inE, JeE B 5w 748
N TTE 3],

B S BRSNS, — AR IR Bl 0 B R SR I AR R AR B, Wiz i R R R
B R & B 80% [4], WTSWr BRI B, SMELFEARIGIT IR A GIT Tk, IR AE 1EYT
AR SERIEAC, SRR AL R B, DA [ T AU B ) S A AN b i 5 52 41 B (Enhanced Recovery af-
ter Surgery, ERAS)ELZ K JE, BIEMIAARC BN —MEARBEARIMEIAR[S], AT T B 8 & R
R I T ) R AR R B

FEG0 TANRFFE AR TS PP A SR P EAR G I R0 . iz LA R —fabr, ok
WRX ARG B 2 ARG VRS IR . 2013 4 B Kolfschoten B X H ) 2815 3045 R (Textbook Out-
come, TOVF B AT RVE. SEGHRAEL, BRHBAL @A E T RN 2 DO, AR50k
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VARG R RO T AL BRI, B AT CAESS B . IEL B R 5 015 B D) 3 e[ 6]-[8], AHR
W HRRIEE] TO AMLAT LU 25 250 /3 SR BRI Tomi A IiI[0] [10], &7 BLB SR e Al BRI i
SKHEFR[11], AR TO AMUATE AT ARG & I U TadR, B RA RO BT MM ZR & Baa K1 [12]. ST,
B0 BT AREE I TO B RR K EE T AR KHIER A A A w, RtAs i, EEHWE 72X
ITAE L) B AT AR TE TR B AR IR R ELBORE, AT T TO I F R 520 B8] 2K 48 2 ST
TR .

2. AREH®
2.1. ¥IERKRIR

AW FE [F AR T 2018 4E 9 A £ 2023 4F 4 A wRIBER S5 — I s B2 B B A RS W N B e 9F
HHHTRIEFARIEZIL 513 6, WRIBAHbRAER LRGN B 394 6], AV R 15 580 705 S BEL
I3k 315 BIIEREER 79 BIBGAEEE, AAFRUELI R : 1) B2 BEREARREREE, 2) REHKIEL R
i 3) IARTERTERE . HEBRARUEQ R 1) RArHimb#®; 2) RarEH Bt NEIRIT: 3) Rils:
S FAEIFARGIT: 4) GIHAEIER: 5) REREHVKRE KT RTRMTE (RFER-RES)
RGBSR, ZR2BIERIRTF S —WEERAS TS R S AdEE (5. PI2024-03-87), Frfm AsiH K
B R E T ARG FEA.

2.2. RS

Bt PR RS . ). SRR R E(Body Mass Index, BMI). i #AK ARk i i« o R
WG s, A TREAR BRI, AR A ML E . AR (Fasting Plasma Glucose, FPG). #E24t
Ji 19-9 (Carbo-Hydrate Antigen 19-9, CA19-9). ¥EZEHLJHE 125 (Carbo-Hydrate Antigen 125, CA125). %@/t
Jii(Carcinoembryonic Antigen, CEA), FARIEIFEFE ASA 32k TR FAREH. R, K
ST 2R, o B BRI AE R B MR BT, IR R, N SR B AR KRl F- %2 44-2 (Human Epidermal
Growth Factor Receptor-2, HER-2)Z iAo Eid Ab 8 I FAT T 2 T\ B Fi b (1) 26 {110 [ sl s HL A AH
KM FTIH B B gt AT, b B TR o NI s B AR AT, By BA 200 6 FARE
RIEA AT ISR P TR Ky 182.06 min, 7€ LT ARME > 182 min NHFARIEK; & CRSH
i > 50 ml AR H MG 2 HAE, IREERARKAREL 3 cm AEIMHE[13] [14].

2.3. EMBRER/IENHFZE

H AT E N AAET TO MIE X CHEABRG —, 45 CE RIS S A LI 4K TO 1)
PRERIEW R : (1) AP RIR AT WM V)6, ARJEWREIIESTAE] RO YIBR; (2) VIBRARS A Ak 4
>15 M (3) KK Clavien-Dindo > I 1™ H ARG IERIE, (4) TRRTTL J6 30 REABEFITE 90 K
FETZFR[15].

H - Clavien-Dindo > TTZR [ A 045 BBl F AR WS A AR G = I RRE, ARG OURTE. liiE. &
gt A TER AR ZEMEIE R, CARWD A R MR AR . U) R e, & 16],

2.4. GHES R

it SPSS (25.0 k)3 A4 Bl AT 404, R BRI ER logistics [BIVAEAT 704, K P<0.1 fIA
FNZ A E logistics [FIHHT, PLP<0.05 RARAIEFR AR, AR BBEAE TO KA MK
FIFR LA TR . BT A BIERBE A R 1IES (4.5.1 AT ZH,
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3. &R
3.1. —fRZERELE

IRYE A NHEBRbRUEILYSER T 394 Bl 38, BEHLAY M 315 BIVIZREER 79 BIIAESE, IZR&Erh 232 &
HILF] TO, 83 FIAREE] TO, VWA 1. BPINKZEDHFAT KR logistics BIHM T, 455 EowE i
JE. BHEH <35g/L. CEA FhiE. CA125 Fhm s . MR EAE >3 em AR5 2 TO BT
IR RP <0.1), HEWZE 2.

Table 1. Baseline characteristics of 315 gastric cancer patients in the training set

F OGS 315 GIBEEE LR

Ei=tan 4k TO #4(26.35%) TO #(73.65%) Mt
P
% 50 (24.04%) 158 (75.96%) 208
%@ 33 (30.84%) 74 (69.16%) 107
FhE > 60
2 48 (29.63%) 114 (70.37%) 162
% 35 (22.88%) 118 (77.12%) 153
BMI > 24 kg/m?
& 33 (27.73%) 86 (72.27%) 119
o 50 (25.51%) 146 (74.49%) 196
bliw GLEN: o
= 24 (25.53%) 70 (74.47%) 94
5 59 (26.70%) 162 (73.30%) 221
i AS
& 25 (36.76%) 43 (63.24%) 68
% 58 (23.48%) 189 (76.52%) 247
W R v
P 11 (33.33%) 22 (66.67%) 33
i 72 (25.53%) 210 (74.47%) 282
WA
s 14 (20.90%) 53 (79.10%) 67
i 69 (27.82%) 179 (72.18%) 248
el
2 12 (24.49%) 37 (75.51%) 49
i 71 (26.69%) 195 (73.31%) 266
SEiIba=
P 3 (17.65%) 14 (82.35%) 17
& 80 (26.85%) 218 (73.15%) 298
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2RI
& 18 (27.27%) 48 (72.73%) 66
o 65 (26.10%) 184 (73.90%) 249
HEH <35¢g/L
& 39 (53.42%) 34 (46.58%) 73
i 44 (18.18%) 198 (81.82%) 242
FPG Jt&
& 25 (33.33%) 50 (66.67%) 75
i 58 (24.17%) 182 (75.83%) 240
CEA Fi
= 39 (62.90%) 23 (37.10%) 62
i 44 (17.39%) 209 (82.61%) 253
CA125 Jh&
& 8 (57.14%) 6 (42.86%) 14
% 75 (24.92%) 226 (75.08%) 301
CA199 F+7
P 10 (32.26%) 21 (67.74%) 31
% 73 (25.70%) 211 (74.30%) 284
ASA 7%
2 26 (24.30%) 81 (75.70%) 107
3 39 (24.53%) 120 (75.47%) 159
4 18 (36.73%) 31 (63.27%) 49
FHFAR
s 62 (26.16%) 175 (73.84%) 237
& 21 (26.92%) 57 (73.08%) 78
FAM A FE K
s 37 (30.08%) 86 (69.92%) 123
& 46 (23.96%) 146 (76.04%) 192
Arb i i3 %
= 58 (29.44%) 139 (70.56%) 197
& 25 (21.19%) 93 (78.81%) 118
AR B AR AT 25
P 51 (24.40%) 158 (75.60%) 209
& 32 (30.19%) 74 (69.81%) 106
53
IA 31 (31.31%) 68 (68.69%) 99
IB 8 (33.33%) 16 (66.67%) 24
A 18 (33.96%) 35 (66.04%) 53
B 10 (24.39%) 31 (75.61%) 41
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I A 9 (25.00%) 27 (75.00%) 36

B 4 (10.26%) 35 (89.74%) 39

mc 3 (13.04%) 20 (86.96%) 23

g BA% >3 cm

2 55 (34.81%) 103 (65.19%) 158

% 28 (17.83%) 129 (82.17%) 157
ML

2 26 (18.31%) 116 (81.69%) 142

% 57 (32.95%) 116 (67.05%) 173
HER2 {4

2 23 (24.73%) 70 (75.27%) 93

i 60 (27.03%) 162 (72.97%) 222

Table 2. Univariate analysis of factors influencing TO after radical gastrectomy for gastric cancer

2. EMBRRGMVIBRAREEHERPRERBNERESH

95% B {5 X [H]

b ko S 4N

fabw B1E PR iR Wald {8 AR B — I P{E

51 0.343 0.265 1.677 1.409 0.839 2.368 0.195

R > 60 -0.350 0.258 1.842 0.704 0.425 1.168 0.175
BMI > 24 kg/m? -0.114 0.262 0.188 0.893 0.534 1.492 0.665
pii 1IN 5 0.060 0.281 0.046 1.062 0.612 1.843 0.830
e ILE -0.639 0.293 4.759 0.528 0.297 0.937 0.029*

B PR -0.377 0.394 0.918 0.686 0.317 1.484 0.338

W A 0.378 0.332 1.294 1.459 0.761 2.799 0.255

e} 0.116 0.360 0.103 1.123 0.554 2273 0.748

SE ) IpAN 0.538 0.650 0.686 1.713 0.480 6.116 0.408
Gyl -0.060 0.312 0.037 0.942 0.511 1.736 0.848
HEH <35g/L -1.641 0.288 32.522 0.194 0.110 0.341 <0.001*
FPG J+7& -0.450 0.288 2.452 0.637 0.363 1.120 0.117
CEA Tt & —2.086 0.311 45.040 0.124 0.068 0.228 <0.001*
CA125 T -1.391 0.556 6.251 0.249 0.084 0.741 0.012*

CA199 THis -0.320 0.408 0.615 0.727 0.327 1.615 0.433

ASA 7% -0.257 0.188 1.870 0.773 0.535 1.118 0.171
FFFAR 0.039 0.295 0.018 1.040 0.583 1.854 0.895
FARM R IEK -0.312 0.259 1.443 0.732 0.441 1.217 0.230
Ao it 2 —0.440 0.274 2.571 0.644 0.376 1.103 0.109

AR g FH 2 0.292 0.266 1.210 1.340 0.796 2.256 0.271
g i 0.186 0.067 7.666 1.204 1.056 1.373 0.006*
IR B 4% >3 cm -0.900 0.267 11.357 0.407 0.241 0.686 <0.001*
B 0.587 0.265 4.908 1.799 1.070 3.024 0.027*

HER2 A 0.120 0.284 0.178 1.127 0.646 1.966 0.673

e RS RIS (P < 0.1),

DOI: 10.12677/acm.2025.15113195 1092 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113195

IR, RE®R

3.2. ¥l TO REMNZHEAEZEDH

Z K& logistics [FIH TR HEA <35g/L. CEA JFE . CAI25 FHE . MR EAR >3 em 2 BHEA
JEIEE] TO WA fERE R 2, IR o 218 3] TO BB AR I N R (8=0.378, KKiEL =1.459, P<0.05).
TR 3.

Table 3. Multivariate analysis of factors influencing TO after radical gastrectomy for gastric cancer

*® 3. B EREMIBRAREIEN BRERNSEAES T

95% B A5 X [H]

vl— — v el /S

fatn B FrifEiR Wald 18 A B = R P1H

i IMLE —0.433 0.365 1.410 0.648 0.317 1.326 0.235
HEE <35gL -1.425 0.357 15.898 0.240 0.119 0.484  <0.001*
CEA Jt& -2.271 0.380 35.779 0.103 0.049 0217  <0.001*
CA125 T+ -1.766 0.699 6.381 0.171 0.043 0.673 0.012*
53 0.378 0.121 9.783 1.459 1.151 1.848 0.002%*

R EZ >3 cm -0.885 0.366 5.850 0.413 0.201 0.845 0.016*

N 0.697 0.452 2.379 2.007 0.828 4.866 0.123

e RS R (P < 0.1),

3.3. Nomogram FJ$93E BRI Y] P L6HE

¥ 2 K2 Logistic [B1VA17 12% (14 37 5 6 8 36 FH T-#49 8 Nomogram TR AL WL1E] 1. #EHE I 25550 #r
SE R PEUIG UF SR HE , VE LR 4, o el EdE ROC #I4R, YIZREE ROC M2k B/ Tl B Y ¥ AUC
fE740.831 (95% CI: 0.778~0.885), JiF 52 ROC i1 28 .7 Tl AR 2 (1) AUC {4 0.812 (95% C1: 0.721~0.904).
FEH AR AE T B e AR S5 I8 3 TO BAVEWIE 2.

0 10 20 30 40 50 60 70 80 90 100

HEH<35g/L

CEATH&

CA1257HE

i

MREEE>3m @

B : : ; : : . ;
A6 S0 1000 150 200 230 300 330

EBITOMER 07 0305 07 09 0.99

FE: WME 1WA, TBME 0 s, JLrh o AT AR 20 Sl b 5 S8 20 190 1-1 A
2-1B. 3-ITA. 4-II B, 5-II A\ 6-IB. 7-IIC.

Figure 1. Nomogram for predicting TO in gastric cancer patients after surgery
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Y% ROC #hZk IHE4E ROC fhZk
f=] P
o
S
o
f=)
# AUC: 0.831 # AUC: 0.812
=3 £ =
=N S
a a
7 =
f=) <
[l 2 (=2
T T T T T T T T T T T T
1.0 0.8 0.6 0.4 0.2 0.0 1.0 0.8 0.6 04 0.2 0.0
1 - Rtk 1- 55

Figure 2. ROC curve of the predictive model for TO in gastric cancer patients after surgery

2. BREEEAREIXE TO MTFMIER ROC %k

4. Whig

TEARTI 7 HR 31t 394 Bl 8%, A 258 BEE] TO, 788 AEL 65.48%, 5 Bk R L 48 FARML[17],
P BTN T BT ARG A CH R IS B A, R 6B Ui B 3R AR D A ORI B I ARG,
F TR FARZLE 35 UL 2TT BRI Tkt . A i) B ARV EZ R BRI AR I
FRFAR G L) 75%), 2 M ARW BEHIRFARASEEGEFROTOREASR, TR ERE TR ZE
F[18]1[19], H AT 5 BaRa AR R EH TR BB FAR, MrEM I BENFARS, FATLH
FREEREETARMEEEH R Z RS, X5 7R A B AR SRR BE 2 VA (20

AWFFR T BRI E A <35 g/L. CEA JHiE . CA125 Jhi. MYEEAE > 3 cm AE > 012 B
FEARJEIEE TO MMEE. AERAKFRIFNEEE RN EERRZ —, RIKAEAKFHRR
BT B F AR ECPERRES [21], WA S 8 A R IG N, & TR = i S Tov 2 SURIBS N 1 Be
EER, HUAGE RIS R AR DRGSR S IR, XA SRR ARG R AEE UL
AR AR IS AN [22], A WL = 2 08 I BE R IR K & T A 2 L e BREE VRIS, AT R¢
a4 AW @A 23] A, REAEAKPEEME RGN RN E 2 —([24]. fEFmEE+, M
ARG W RRER T, IFE R TE P AR R SR, KIS SRE ] S BUMLE N R, S0 i
EIMFEE, NI INA S A& AR, SEUNE A& QSRR [25], (KA EAKTH RS iE s
55 2 e AN R TS A C[26]-[28]0 PRI AR FI AR 1 2 1 S 35 AR 17 S35 T ARG 40 PRy i 52 4 R A B A
#HeST, WM FBOR G HRE R AR TR WRIER, ARJ& 5 M LUL E TO.

CEA 1 CA125 528 WG M bR S8, XA IR VKT S Bt A2 R IEAHCR R, Hf
CEA /KVF-miton iR B A B e 8805 71, FEA IR, CA125 WIFRAFE R IERR O, Ef1E
DNST TS R 2R, O EAEAS R 68 2 B RO B BE I B o A3 TR 19 81 )R IR IE[29]-[31], [RIE 3 5
P KT v P A A B A PRI T (1 A DA KR 2 itk L 45 R AR e R, T R AR R TS
YA RERR[32], 2025 G508 B — DUt Fides CEA nlidid 5 KRT1 4550 PIBK/AKT i@, FE
YD R 25[33], Rk CEA F1 CA125 7KFFt & ) B A 4 3 s LLE B TO.
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—IE LT R R, TR EAR <3 em. FiR FRIEIRE <500 pm B, TEIe2 AR
BEORMY, R HRS WU 35 FEAR[13], HealfE R B h, MR EAE S E SRR IR I, 2
RIT TG I m R 2R [34], FULMIE EAE > 3 om BEARFEEAELR] TO. AT RITRE
o8 R 73 R T2 (B IA E) TO M LAIGIN, FRATHEFEIEF] TO SWriE ZRE 2 Mtk L a5 s 4k
H T2 B 0 R R bk 4 5 S N, RIS AR E S B A M E 2, 1 TO 2 kibs
HEEOR VIR A BRI ESS > 15 M B IS8 52 MOARHEMR R 455 49, (858 5o 2 1280
PrdE, ATIAESETE LG 1 eI - “ ORI ARG, DAL 7C Jif 8 70 JI R R F) S8 T
ik FE| TO Z—45 R — il TO & UhrHEIRE 4 THE0 SR AR S .

BT HAFAES TR R YE, TAEM LR G 45N TR HE R, 55, ATy b
PEII AT, FEASKIRE —, WIREAFAEEFE O f RIULAR 20, BRAR 1 4g i ohfEdE . JLIRk, TO Me LS
% 1 EBRILIN, AEEE AL SEBRIE BLEAT TR, ol AR AR BT IR T AR IALE . U4,
AL FARTT AUTFETFAR A EANGES L 75%), 5AFEESET R i LfasaEEzER,
RERCMARRAE A A TR AN A& . Z5E, AW FUNEAL N — T . SRR R B s St
FC, HAEF TN B R R I RIFIIX 7 RE ), (HAESNIRIRIN I Z 0T, A2 KL, 2.
HTBEPERT FT 3 — D UG IE S 1

5. B4

AP G [ B 22 B R R K 55— BB B B B AR B e B RS IA S TO 52 m K 2= 1 8 7.7
MR, brss BHREAE A <35 g/L. CEA FhE. CA125 Fh. MR E AR > 3 cm &M B A ik
3 TO MfE R 2, Mg 73 X T TO M2 Rt 2 —MH TO & L SBS I E4 R, RAAKET
B S, 4 ST 0 TR AR 2 B BT R R 1

SE K
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