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[Abstract] Objective To explore the clinical value of a deep learning (DL) model based on
contrast—enhanced computed tomography (CECT) in the preoperative prediction of human epidermal growth
factor receptor 2 (HER2) expression status in patients with gastric cancer (GC). Method This retrospective
study included 265 GC patients who underwent CECT preoperatively and HER2 expression detection after
gastrectomy from Guangzhou Red Cross Hospital between January 1, 2015, and August 31, 2023. The patients
were divided into a training set (165 cases), a validation set (54 cases), and a test set (46 cases) by random
number table at a ratio of 6:2:2 approximately. Imaging features were extracted from the arterial phase (AP),
venous phase (VP), and delayed phase (DP) of preoperative CECT images. Single—phase and multi—phase fusion
(MP) DL models were constructed respectively, and the performance of each model in predicting HER2
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expression in GC was evaluated and compared using receiver operating characteristic (ROC) curves. Result
In the training, validation, and test sets, the proportions of HER2 —positive cases were 18.8% (31/165),
24.1% (13/54), and 19.6% (9/46), respectively, while the proportions of HER2 -negative cases were 81.2%
(134/165), 75.9% (41/54), and 80.4% (37/46), respectively. In the validation set, the area under the curve
(AUC) of the AP, VP, DP, and MP models were 0.670 (95%CI 0.666-0.673), 0.875 (95%CI 0.871-0.877),
0.636 (95%CI 0.635-0.641), and 0.895 (95%CI 0.894-0.896), respectively. In the test set, the AUC of
these four models were 0.738 (95% CI 0.734-0.740), 0.671 (95%CI 0.666-0.673), 0.636 (95%CI 0.635-
0.641), and 0.783 (95%CI 0.782-0.786), respectively. Notably, the MP model achieved the highest AUC in
both the validation set (compared with AP, VP, and DP model, Z=121.2, 12.5, 160.6, respectively, all P<
0.001) and the test set (compared with AP, VP, and DP model, Z=24.5, 54.5, 79.9, respectively, all P<
0.001). Conclusion The DL model based on CECT can effectively preoperatively predict HER2 expression

status in GC, thereby providing a reliable auxiliary method for clinical preoperative evaluation and treatment

decision—making.
Gastric cancer;

[Key words]
Computed tomography

B e ak i IR 2 —, R
SEARSCHE T B 55 DU R SRR ) RS 3R 3 IX Y 1
S AR SR S, (Haek B R UH A e
AW EE 2] R R A R R B R AR KR
F 3 2 (human epidermal growth factor receptor 2,
HER2) i R IK B KRN 7% ~34% , B AR 5 2%
PRI e Ao B A ZH R I BT S 5 BRTEBIFFEIE S
HER2 P B R EMERE R, HSBEARIUS
OIRCET, HER2 J& B RIAY 7 B SCHERE | il 2
BREPLIBR L2 IR )T (RIARILIT ) 1] 2 5 243 HER2
PP G 30 5 O AR I U SR S AR A (o891
PRt AE A O A HER2 SRR ARA, XML B
9z lm PR A8 L RLA R (07

IR I, HER2 FikIRAS F 2@ i e 4l 44k
2% (immunohistochemistry, THC) 5% 2¢ 't i 37 2% 58
(fluorescence in situ hybridization, FISH )4 AR A |
LR TT MM T AR BT KR A 1 G B AT )
Wi, SR, X SEAG I Jr vk A R AR, BLAS I A
BE ) A AL ZE 4 (computed tomography,
CT) V&R B ARBIPEALFIAR S BEDT 0 L5
Kty T-Be, CTEIR IR Z N, Ak KR 2
15 CT YR B8 (magnetic resonance imaging,
MRI) X ZRMRAEE & 5L BV BE2 Wi, B 1E MR =
GZ B H 45z R R 52
Wiy AN TR, T IR BE 27 ) 118 3 A5 R T 5 RS
R A, BT A ShEHE T o S RS EE T Y
R, BETT S O T 12 Wr . RIS A Y B 1
SR TC T AR A AT RS A A, BRI T A

Human epidermal growth factor receptor 2;

Deep learning;

A A BEYT AL AT R A AT AT

AWFSE & EEAL BT 3G9 T A [A] HAH
PR A TR B 2 I BN AR R TR 5 96 f8 3 HER2
TSP TERE, AP AR T 1T
FEA IS kA | TG T R B %) 9 k3 43
SN T SCREAE TR I Rt —Fh TR 5 | sk
1 HER2 ARAARFG I 7% |

1 #ABEHZE

1.1 —RHEM

ARHFFE R BT, @ Mg 7k
Befe P2 Gl bl (BRAT S B e ™ 2022-203-01) Ff:
B AN R, BEH 2015 4F 1 H 1 H &= 2023
8 A 31 HI M4+ & B B s iy B 9
H A BES IR AT R CT kA, A
P, OB VIBRARE 1 A H NS TR CT K
@CT FIZ AT UL W e s kb ; A J5 9 IR 52 Oy
B I ; @R EZ AR RPUEIRIT ; © B VIBRA G K
M HER2 RAS HEBRFR#E . DCT BHEA Dhie ; @CT
PG T 8 R AR TE kU 5 (DI AR B BT R A 58
BRI A 265 Bl R BEALECT =%
FHRZY 6:2:2 WY LU M ZEEE (n=165) . BoilF4E
(n=54)FIHALE (n=46) , AW BLHAE 1 s,

WSS FECE I DR s B 2 ) | B AR AR IS M |
Py v B (E SEAR B ) M RN R Ay
W (/o fe AR5 4k ) HER2 AR et
Jit (carcinoembryonic antigen, CEA) 7K°F- (0~5 wg/L
HIEH |, >5 pe/L MR ) KBEZEBUE 19-9



GEA PR 2% 3 R FIR) 92026 4F 3 A5 18 8 55 1 ] J Dig Oncol (Electronic Version) , March 2026, Vol 18, No.1 91

(carbohydrate antigen, CA19-9)7K~F-(0~35 kU/L 4
1EH ,>35 kU/L TS,
1.2 HER2 REHE

FT A BB R R H ZUR T THC 456 B o7
ARGV HER2 KRB . THC W43 0 3L 1+ N
HER2 FA¥E 3+ & HER2 BHAE ;THC 4 2+ (45
R E )& 17 FISH K HER2 FERY 14 7 7E
FEY 08 5 SO BHE 25 00 BP0 i A i g
ALY R 2 4% BT B DR <7 e i
RAZFR2 N,
1.3 CTB%XRE

JT A B AT 4 R AR o H K
BRI =8 h A 800~1000 ml /K, FIFE S5 .
FHLE 120 kV, EHIL 150~300 mA, HFE 512x
512,425 1.0, 2% 3 mm,
1.4 BE®RERSHRE

K H Labelme 34, 2 24 %8 RS BB i
M S7 F- 3040 ) 3 Bk (arterial phase, AP) i ok 3
(venous phase, VP) KIERHH (delayed phase, DP)
CT UG vy B Bk, Ar B 28 Uy — B ok | JF
IR L HZHERBIT, Ik B G5 AR 2 >
RUT, R A = B A S50 R B lziﬂji(region of
interest, ROT) B RFE R 224x224 145, 0 T 3455
e R TIUIN , BiRE (0 BT CT D) R #0832
SRR HAARSR U X sl kI i 0 R AE R
W, M B shE R AR ROT bR it ik $% 3 AN
SLY) 6 T2 WIEIMG 3Rk B AR N ROT AR iRy
[ —Y1 F i 2 1 S

PEH20154E1 7 1 H 202348 H31 H7E
TN A R B 2 AR AT R C TR
T BUIBRAFRNHER2IRS K B
JERE (n=327)

HEBR (n=62)
p| O CTERA D (n=9)
@ CTEMGHh B R As Jok
P (n=37)
M @ IR YR A S
ANHEBH (n=16)
(n=265)
v v v
JIE S Ll S AL
(n=165) (n=54) (n=46)

1 BEENASHRAEE
L Cr, AN Z M HER2 , NE R AE K N T 324K 2

K H Python 40 #r, LLEE 2% 4K (residual
network, ResNet)—18 A4 A 25 ) 4% LAt 22 44 17
R (18 2) , WIZRAEE /D 64 %721 % 0.000 2,
710 % PN B 58 S UE PR B R Ag 8 5 23 il B X 5l fik
Wy ERbN IR R Z RS (multi-phase
fusion, MP) EUZIN 25 | e XA 4 N2 WTBTR
TN S 9 HER2 BHE/BIPERA
1.5 SERZE

{11 SPSS 26 M R 4.2.2 #AFBEAT G707
RSO3 1Y 1 2278 1 DL B bR i 22 360 4 (A] L
BRI R T7 2290075 0 2R i DUIA B R Bl
ML (%) s | ] LEBCR R IR, R I
X E BRAEFRRE 12K (receiver operating characteristic
curve, ROC M14%) PFAl #5278 T 14 B8 | DeLong £ 5%
FOBA B RE 22 5% . P<0.05 2R A G+

2 ZR

21 BEEZAER

265 1] 15 9 S F oy Rl 2R e 165 9] [99 i 5
PEF 66 B Lot | 1 (62.58+12.93) %] K iF
£ 54 ) [29 ) B vEA 25 B Lot SFE S AE R
(65.91£9.19) % TR SE 46 5[ 34 5 54 F1 12
WLt SEAERR (61.24£10.56) % |, I8 3IE
£ R AR BB DI R AR | AL FR ARG k5 b g
BrE KN o AR BE R I R A A
(CEA .CA19-9) 2R TLGit¥E L (3B P>
0.05,% 1), gk BuEsE MiKEH T AP/ VP/

,,,,,,,, e %,
N HA ResNe-18) LUV v

HER2[H

BN ResNer=1s L yp g |
Vhxny - on e =

| A eneis oo
N 24x224x3' 77 [DP AT |-
1

| HER2BATE

. 1 y—
4 ResNet-18 —=——[MP Bl |

Vs o
2 ETF CTERGHUEREFIHAMNRER

T AR AR AL I 0 5 RRAE SR I A & FTE Al

KT M AR AL T CT B, Cr, HENLIEZEH

i s AP, Bk ; VP, & kI DP, SEIR I MP, Z A AR S

HER2 , NR A K F 7324k 2,



92 GEA PR 2 35 (R F IR 92026 4F 3 A5 18 % %5 1 8] J Dig Oncol (Electronic Version) , March 2026, Vol 18, No.1

F1 YEGE RIEEL XK BEEENIEARFHENRFHRE HER2 K&

5 H Y5 (n=165) IUESE (n=54) MR (n=46) Fi 18 Pii
R (2 xxs) 62.58+12.93 65.91+9.19 61.24+10.56 2.37 0.110
HERB (%)) 4.56 0.105
pegis 66 (40.0) 25 (46.3 12 (26.1)
EELch 99 (60.0) 29 (53.7 34 (73.9
ik 98 457 B[ 8] (% ) | 2.29 0.325
H 8 52 (31.5) 15 (27.8 19 (41.3)
B[ 113 (68.5) 39 (72.2 27 (58.7
it g8 F /N[ (9% ) ] 1.16 0.560
<4 cm 60 (36.4) 24 (44.4 17 (37.0)
=4 cm 105 (63.6) 30 (55.6 29 (63.0)
SR (%)) 1.33 0.510
wrh e 53 (32.1) 22 (40.7 16 (34.8)
{7 Kid 112 (67.9) 32 (59.3 30 (65.2)
CEA[H1(%)] 2.07 0.369
I 99 (60.0) 38 (70.4 30 (65.2)
i 66 (40.0) 16 (29.6 16 (34.8
CA19-9[14 (%)] 4.15 0.125
IEH 142 (86.1) 40 (74.1 38 (82.6)
Ths 23 (13.9) 14 (25.9) 8 (17.4
AJG B HER2 R (%)) 0.72 0.714
HER2 FH 1% 31 (18.8) 13 (24.1 9(19.6
HER2 B 134 (81.2) 41 (75.9) 37 (80.4)

T CEA, BT ; CA MBI  HER2 , AR A KA F32 1Kk 2,

DP 8 T R B 12 53 90 8 376,126,126
A, T MP BRI T EHR BCE 4 5 1128
378 .378 N (F£ 2), ARJFHHELER BN, YIZ5E R
FHHA 31 1 (18.8% )HER2 FHTE | 134 41 (81.2%)
HER2 Bt Uk 45 5 A 13 i (24.1% )HER2
FHE 41 1] (75.9% )HER2 BRI MR 4E B
9 %l (19.6%)HER2 FH: 37 ] (80.4% )HER2 [f]
£, 4R HER2 RENM M EF LGIT¥E X
(P=0.714,% 1),
2.2 HEEERE

4 BRI HER2 R A 6 /Y 20 B 45
RN, FERRUESE | VP AR IR Y o 1 R S
TN MP BERL A U B R IR, A4
T MP A5 Y MR RN URR R B AR, VP AR A
(4% 5 B R BN (36 3) . MP BERITE 3 A Hdis 4
oY 26T T FX (area under the curve, AUC) ¥ %
B, 419 0.999 ,0.895 Al 0.783, 14>0.700; H M
YRR MP A8 AUC T R B i/ M
XN KR 21.62% , 5 AP #R (25.68%) VP 5
A1(31.39%) DP £ H1 (35.10% ) LL 3¢, 2 # ¥ A 5
T (38 P<0.01) , BUM AL e fec e ag 7 46 IE 4
VP AR AR 3 B IR AL R AUC (0.875) B

2 IGE IER KSR TRREN CT BGBIREA)

LG Pl IF4E ik 4E

AP/VP/DP 5 5 376 126 126
AR J5 5 H HER2 BH 59 20 20
RJGHHE HER2 BT 317 106 106

MP 1128 378 378
A J5 5 BE HER2 FHE 177 60 60
RJ5 % H HER2 B % 951 318 318

L CT, ML Z 314 AP, sk, v, i Bk 3T ; DP,
FER M MP, Z ARG HER2 , AR A K A T2 44 2

AORSERY s i AE AR T, AP BT D)2 3 o L A
AU AUC(0.738) Ferm B HY (£ 3 & 4) , Delong
R as R R, fERIESE T MP AL 5300 5 AP,
VP . DP B L #  AUC Z R AFRITFE L (7=
121.2.,12.5.160.6, 4 P<0.001); VP £ % 551 5
AP DP BRI AUC ZR A RIT¥*E X (Z=
87.2.110.4,% P<0.001), 7EIMHALE T MP A7 53
W5 AP VP DP BRI AUC 22 5 A Giit
B X (Z=24.5.54.5.79.9,3] P<0.001); AP £ 7Y 5}
5 VP DP AR S AUC 2R E G2 FE L
(Z=28.5 .47.1,¥J P<0.001),



GEA PR 2% 3 R FIR) 92026 4F 3 A5 18 8 55 1 ] J Dig Oncol (Electronic Version) , March 2026, Vol 18, No.1 93

®3 NEERIEEMREHZETRNEE HER2 IKSH M RE

R BT AUC (95%CI) HET B R RS
plIE RS AP LAY 0.993 (0.993~0.993) 0.989 0.932 1.000
VP AR 0.978 (0.977~0.978) 0.957 0.729 1.000
DP 5% 0.980 (0.979~0.980) 0.958 0.778 1.000
MP 57 0.999 (0.999~0.999) 0.956 0.718 1.000
KEgE AP L HI 0.670 (0.666~0.673) 0.833 0.498 0.981
VP B 0.875 (0.871~0.877) 0.913 0.550 0.981
DP 5% 0.636 (0.635~0.641) 0.754 0.451 0.826
MP 57 0.895 (0.894~0.896) 0.889 0.567 0.950
MR AP LY 0.738 (0.734~0.740) 0.794 0.587 0.915
VP LAY 0.671 (0.666~0.673) 0.833 0.438 0.981
DP A&7 0.636 (0.635~0.641) 0.754 0.567 0.896
MP 57 0.783 (0.782~0.786) 0.839 0.687 0.912

AP, S v, kI DP, SER ) MP, 2 MR & HER2, AR A K IRFZIK 2,

APRHY

02 WIS (AUC=0993)
’ BESE (AUC=0.670)
— WSk (AUC=0.738)

02 04 06 08 1.0
1-FE5E g
C DPHR

i __JIIZ4E (AUC=0.980)
0271 .~ HiF8E (AUC=0.636)
— M4 (AUC=0.636)

0" 02 04 06 08 10
1-Fp 5

VPR
B 1.0
0.8
i 0.6
& 0.4 4
0.21 — VI (AUC=0.978 )
’ IiFgE (AUC=0.875)
) — Mgk (AUC=0.671)
002 04 06 08 10
1-Re R
D Lo MPHT
f
0.8
0.61
Y
=)
% 0.4
| IS (AUC=0.999)
02 IiFE (AUC=0.895)
— K4 (AUC=0.783)

0" 02 04 06 08 10
1P

B3 s BIiFENNRE PSR R aE R
HA AP BERUE S BRE TR 19 ROC HH LR, B, VP BRI ZE & B PR 4E 1 9 ROC M4k ; C, DP BEAYYE 25 504 4E v 19 ROC £k,
D, MP HERIZE & B 4E 1) ROC Mk, AP, BhJiki), vP, Erlk3l], DP, ZER 3] MP , Z A RE &, AUC, IR F i £,

3 it

A 5 B4R TR Bk i R
HER2 FRRARZS | il bE 3 Fh B 7 55 22 14 gl
AR T R B IESE MP A RLTE B HER2 £
RS T B AL A e e Sz fLRe Sy | #2
AN ZRE TR IR R AR BT PEAS HER2 RZSh B AT R 4f
AR T, Al A g oG 1 T T i R A 44

5%

AR YRR B YRR R, R
AMRICKE HEIR T DL 1 G BERT$E . A HER2 76
S e T TR AR R A DOk . LB O i 2
20 AEJEIE S A WF TR R0 HRT, HER2 R HE
DU Ry LR () DR 8 R 2 (R B | 22
FRT HER2 FHYER MR 007k BA R AMEH



94 GEA PR 2 35 (R F IR 92026 4F 3 A5 18 % %5 1 8] J Dig Oncol (Electronic Version) , March 2026, Vol 18, No.1

For i A B i A DR 2R I DR ANCAE 2 U B 48 11 st
A FF & HER2 i+ SR itk HER2 152 1 ¥
IR D B S 22— RS E SRR HER2 IR
BUFE, XF Uitk HER2 B B 6 B 167 R
g A B — AT T R G R U B
AT I PRAN RS

TREE 7 2 BRI AZ O AAE T 0% N e
VTR IE S, al 3 oo 3 % > Bk A shiz 3ot
P& R EIAG B AR v (%) P AE AR DG AR AR Do) i — ek
i ILAE B2 22 AR W I LA A RE DR 5 Han 4612
B R IR TR 5 e B R B 8 HER2 P43 TR
o) AR RIS T RAF AN AR (R Y
A A G ARAS, T R AR TG IT R ST HER2
REVEAT TR R, BEHT B A W58 2238 R IE B 1
KT EHLBNZ AL (positron emission tomography—
computed tomography, PET/CT) MRI T fli & %
HER2 FiRRAE22 0 iR 2 Fpke a1k B AR
B RS 182E T B I RN AR — 2 R BR 1 5 5
ZAHLE M9k CT HRAEMEEE SRR B )iz 0
FHT B R R FTR A PN 5300 B R S5 Bt 15224
FOE A VE N AR BT HER2 PRSI AR HY 1) fE AR 24 5L
filt, ELA B A DR HE) (L

C A ZUASIESE, T o BHR MU 4
2 B R B 2% ] SR ] A s HUN B 6 HER2 R kMR
A, BN, Li A5 R CT RS 4 27 5 Al i)
FERD AEMIRBAS) H ) AUC 3K 0.771 ; Guan 25267
W3 3 R OR BT AP 3458 CT BHE 0 24 R 1
SEHLT X HER2 Rk RAS WA FOTAS , (H A5 558
(2, 5 N BEA AT | A U0 A S A= AP Iy A
b, JEFHI0R CT TR I BIALH A B E 3,
AT I TCANPE AL | 36 BE XT3 A g 20 21 3
FTATE A M, A R0 f SR B 06 A5 1T e 3 R
2%, #E— 32 TH HER2 AR PEAS B9 HER 1

SR, Y HTA S A A e ] A 2 B2
B R AP 5% VP (T kD)) S — 3458 CT
SO AL S TN ABEARY | ol A B 22 A G SR CT IR
2 ) BRITE B HER2 RS WO i s ig . 2T
U, AR 5T 3506 e TOR R AR G5 CT TR 2 )
TR TN 1 R | 45 R R FE 3 R BRI AR oy
VP 1R 7R 55 UE A T AL RE RS B 7RIt 4R v R
TR s R UE B 25 T AP 5 DP BERU AR {
FIRAE Ha7R T HR B A0 R R e — 11
AR R Sz W e 5 — A B 7 2E B AR AR | TEIk

VEEC 5 HER2 2K R A M K0 & 24 4 2% 57
PE AN TURBE 4 S AR (R 4R 27 2 g BE AR i A
BARFEEE, Bl o B IE4E A R 5
HBRE S B AR SRR, AR
PMZACRE TN, SRR R T O fuf BRI A A
MANZRE RN MKEE ) AUC T FEIE 5K F Mp
B AT R Y MP AR B 7R BT A BOE 4E b
AUC iy, XA RETS £ T 2 48 B RRAE %) AN
G HMEHGHALE, ZWAAEEEREE TEEE N
FEAEA AR, A I hoad A v R 27 ) 31 4 i
B e S AR 2 DR T X R A AR AR 1 2o
JEE AR, R I MP AR ) S0 24 T R E

KR AFAE— L RBR M, &5, AWF5E hsrh
O BT, BFSERT R IR IR T B — B YT AL
t, B CT WA SEEA [F B, T 685 300 2
TR B 2 ) AU A e B Ay, LA A BT L
) ANFEFRES B g o BUE L rE L
BHE, Aok T H IRl RUBETEDTSY A
ASTRI R DX AN (] B 7 MLAA )9 491 5 4 | vy e o L&
WU RGP Kz E T A T AR AR R AR
WEFEREAS AR XS /DN, 7T R 52 M A 75 13 0 %4 B 114
FOEME | IS LR 9 RAEA i 76 5 LY BRI rh
Y5 UEAR Y B AT A AR AR B S AR EE Y
TRBE 22 S BRI T — 4k o1 BURTF &, R FE /0 F
FHME ) = 428 (05 8, RAKHHR R —4EIREF >
BAUTEYG SR CT Ry AR B FotRG 2

ZE TR JE TR CT BIRE 2F B A
SR S i R HER2 R R A 19 R 115 JE A 1 73
W, A B F il R

FIEMEE T S IR A7 AR 45 o
EETIAR B/l R, STt it B o b
RGeS0, 2t B 2 S5t mois 247 s it
B KA, 0T AR B R P A TSR A
£ B3l 0 A R SCRYARN T A

ATBRERARRA  ASORE R A TR BEAMAE T A
X 3 R R R A Ak B

S&

[1] SIEGEL RL, MILLER KD, WAGLE NS, et al. Cancer
statistics, 2023 [J]. CA Cancer J Clin, 2023, 73 (1):
17-48. ;

[2] THRIFT AP, WENKER TN, EL -SERAG HB. Global



GEA PR 2% 3 R FIR) 92026 4F 3 A5 18 8 55 1 ] J Dig Oncol (Electronic Version) , March 2026, Vol 18, No.1 95

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

burden of gastric cancer: epidemiological trends, risk
factors, screening and prevention [J]. Nat Rev Clin
Oncol, 2023, 20(5): 338-349.

CHENG X. A Comprehensive Review of HER2 in Cancer
Biology and Therapeutics[]J]. Genes, 2024, 15(7): 903.
LORDICK F, AL -BATRAN SE, DIETEL M, et al.
HER2 testing in gastric cancer: results of a German
expert meeting [J]. J Cancer Res Clin Oncol, 2017, 143
(5): 835-841.

RATTI M, CITTERIO C, ORLANDI E, et al. Fighting
HER?2 in Gastric Cancer: Current Approaches and Future
Landscapes[ J]. Int J Mol Sci, 2025, 26(15): 7285.
ZHU Y, ZHU X, WEI X, et al. HER2-targeted therapies
in gastric cancer[J]. Biochim Biophys Acta Rev Cancer,
2021, 1876(1): 188549.

HU H, WANG S, ZHAO H, et al. HER2 (+) advanced
gastric cancer: Current state and opportunities (Review)
[J]. Int J Oncol, 2024, 64(4): 36.

SHITARA K, BANG Y, IWASA S, et al. Trastuzumab
deruxtecan in HER2 —positive advanced gastric cancer:
exploratory biomarker analysis of the randomized, phase
2 DESTINY -GastricO1 trial[J]. Nat Med, 2024, 30(7):
1933-1942.

SHITARA K, VAN CUTSEM E, GUMU M, et al.
Trastuzumab Deruxtecan or Ramucirumab plus Paclitaxel
in Gastric Cancer [J]. N Engl J Med, 2025, 393 (4):
336-348.

TAI W, MAHATO R, CHENG K. The role of HER2 in
cancer therapy and targeted drug delivery [J]. J Control
Release, 2010, 146(3): 264-275.

HIRAI I, TANESE K, NAKAMURA Y, et al. Assessment
of the methods used to detect HER2 —positive advanced
extramammary Paget’s disease[J]. Med Oncol, 2018, 35
(6):92.

HUANG S, YANG J, FONG S, et al. Artificial intelligence
in cancer diagnosis and prognosis: Opportunities and
challenges[J ]. Cancer Lett, 2020, 471: 61-71.
AVANZO M, WEI L, STANCANELLO J, et al. Machine
and deep learning methods for radiomics [J]. Med Phys,
2020, 47(5): el85-€202.

ABRAHAO -MACHADO LF, SCAPULATEMPO -NETO
C. HER2 testing in gastric cancer: An update[J]. World
J Gastroenterol, 2016, 22(19): 4619-4625.

AJANI JA, D’ AMICO TA, BENTREM D], et al. Gastric
2.2022, NCCN Clinical
Guidelines in Oncology [J]. J Natl Compr Canc Netw,

Cancer, Version Practice

[16]

[17]

[18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

[27]

2022, 20(2): 167-192.

CHEN X, WANG X, ZHANG K, et al. Recent advances
and clinical applications of deep learning in medical
image analysis[J]. Med Image Anal, 2022, 79: 102444.
HUANG B, TIAN S, ZHAN N, et al. Accurate diagnosis
and prognosis prediction of gastric cancer using deep
learning on digital pathological images: A retrospective
multicentre study[J]. EBioMedicine, 2021, 73: 103631.
SRR, PRAEL, 2R, A5 T N TR REI TR 2%
BORAE B QU R OF 5 [J/CD . I Ak g
Z4 & (M), 2024, 16(2): 223-230.

TRAN KA, KONDRASHOVA O, BRADLEY A, et al.
Deep learning in cancer diagnosis, prognosis and
treatment selection[J ]. Genome Med, 2021, 13(1): 152.
HAN Z, LAN J, WANG T, et al. A Deep Learning
Quantification Algorithm for HER2 Scoring of Gastric
Cancer[ ] ]. Front Neurosci, 2022, 16: 877229.

QIN L, CHEN W, YE Y, et al. Prediction of HER2
Expression in Based On
Preoperative Noninvasive Multimodal *F -FDG PET/CT
Imaging[J ]. Acad Radiol, 2024, 31(8): 3200-3211.

SHEN L, LI Y, HUANG H, et al. HER2 in Gastric

Gastric  Adenocarcinoma

Cancer: A Comprehensive Analysis Combining Meta —
Analysis and DCE-MRI Radiomics [J]. Cancer Control,
2024, 31: 10732748241293699.

LIU S, SHI H, JI C, et al. CT textural analysis of gastric
cancer: correlations with immunohistochemical
biomarkers[ J]. Sci Rep, 2018, 8(1): 11844.

LIU S, SONG L, CHANG FJ, et al. Application of CT texture
analysis in predicting histopathological characteristics of
gastric cancers [J]. Eur Radiol, 2017, 27 (12): 4951-
4959.

LI Y, CHENG Z, GEVAERT O, et al. A CT —based
radiomics nomogram for prediction of human epidermal
growth factor receptor 2 status in patients with gastric
cancer[ J]. Chin J Cancer Res, 2020, 32(1): 62-71.
GUAN X, LU N, ZHANG ]J. Evaluation of Epidermal
Growth Factor Receptor 2 Status in Gastric Cancer by
CT -Based Deep Learning Radiomics Nomogram [J].
Front Oncol, 2022, 12: 905203.

GUAN X, LU N, ZHANG J. Accurate preoperative
staging and HER2 status prediction of gastric cancer by

the deep learning system based on enhanced computed

tomography[ J ]. Front Oncol, 2022, 12: 950185.

ks B 3. 2026-01-11



