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Abstract: With the rapid development of artificial intelligence ( AI) technology in the medical field, it has shown great potential in
the segmentation, diagnosis and prognostic assessment of hepatocellular carcinoma (HCC) . This article reviews the advances in the
clinical application of Al algorithms in various aspects of HCC, focusing on automatic segmentation, improvement of diagnostic
accuracy, preoperative prediction, and prognostic assessment based on deep learning and machine learning models. At present, Al
technology has achieved remarkable results in HCC clinical research, but its full-scale translation into clinical applications still faces
many challenges. Future research should focus on the improvement of model interpretability, data standardization, and algorithm
generalization ability to promote the application of Al technology in HCC precision medicine, provide reliable decision support for
doctors, and improve patients’ treatment outcomes and survival rates.
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Table 1 Main applications of artificial intelligence in hepatocellular carcinoma segmentation

i g5

=3 HSJ ] Hbz
Bousabarah 25170 2021 4% [ Eh4AEIFAT AR5 HCC Rkl
He %% 2022 4 JFFAE 331
gl 2023 4F: G0 S AL
Fallahpoor 251100 2024 4 Ay S

DCNN + RF + TR

Dice 4 0.91/0. 91 ( B3E/ ik )

2223+ DCNN Dice 4 0.94
3D-CNN Dice 4 0. 89
CNN JFHE3E] Dice i 0. 88, JFFAEME Dice 4 0. 53

TE :HCC : IF A3 9% ; DCNN ; % B2 4 BURN 22 I 2% ; R : BEALAR AR TR« M 283005 BUE ; Dice: & FARMUREOFME; CNN: B B2 M 445 AUC:

ROC M4 F AT AL ; 3D-CNN ; = 4E T 28 ) 45

TAEREET AL BOREY A s/ FIH ARG T
R A LA GE ) N A N T4 5 vk AL
AR = 1 0 HI R RGN S A AR
THTEMEEEZRTEME R NE ., KR, HEK
TABEAE 0 e — 20Ok B B 22 v R Ul RO S 31X
2 H B3 FI 7 A SR I R 6 B v 43 S OG5
MIFERT, Rk BT AR A TR T SR A ) 524

2 NI EeeEFAREZHPINEZNH

2.1 ®GAEF
HUH & B AE AR L, o HCC TR R
FERE b BT g A g B H AR T HCC
WD A A o LY 2 I An S R IR SR, LA
Kz Ges ks A8GERE S CT 1 MRI,
T R 7 A ) R P R A R R A A ) T A A

LRS00 JHF A k- sl e o K E AR R AE S = AR
5% ST, M U A AR P Ry e AR TR AR
— /N R BRI, IF BAERE I HCC J7 T, B &L
P RAE AL 46% ~ 63% ", Ry i P iX — ]
L, VAR LI R T AT BARFE X FE 0 T #2655
A WHERITE R AE J1, Brehar 27 %% CNN 788
7 EMR BRI HCC P fe 5 1% Gebl e 2% 2] 55 it
77 b, CNN By HER 2 Hh 91. 0%, R WU H
94. 4% KR5S N 88. 4% WA WA TAE G bl 2% >
B, Yang ZEUFIF 2 000 £244 31 20 000 £
kiR 7 R EE AR S BVIZ i CNN, R
F| 86.5%, ¢ 5 & ik F| 85.5% . Tiyarattanachai
SELSIZET 3500 44 £ BB U B T Y 20 000
Lok YR IIZE T —~ CNN, 7 N R I8 TE £ o 5
i FH RIS k1) R ABCRE SR B 83. 9% , FE AN B U £



214 oo ®m M5 M OH

16 %

PEAE k) 84. 9%, LA L3R K AL EAR RN H T
A INAT B 1 5 AR A% e 8 7 11 Jmy B, B A 5 in ]
SEMRE A T, 2 R HCC BR IH2 k%,
N ERF S HUE A IR LS

PN RS2 B rr > M6 0 75t 7R A o I
AR, E A AT CT B MRI KA 4%
A CT EMER AL H AR HEAT HCC 2 Wi — il 2
e AR A TAE . Mokrane 2517 [R5 43 #r
T 178 IR AL RN 2575 A ) CT R, =1
W5 CT g —B1/A) 25 75 R LT 12 4@ 1Y
TQERARE , AR il £ T AR R 0. 66 U
J90.70 HFPEN 0,54, M, Ponnoprat 251 %4t
T—FIETZHM CT 1y ML B8, 1 T 1X 4> HCC il
JiF I %S 982 (intrahepati cholangiocarcinoma, ICC) iX
WA B AL 0% JHF U I Ao, L4l 45 1) HeC - 1CC
IPIUERR N 88% , ZF LTk ML Ml DL J5 LGS
FEHM CT EIG b 2 O BERRAE 5 B X 4 HCC
5B AR | 3 S 2 W i MERA M SR RIS

MRI K H: 22 28045 AR T £ Fh 40 4L ML, o]
NEEFIS WAL CT AR RS B, Kim 2%
P17 —Fh CNN #80 F]FH MRI H45 0 5] HCC 9"
f, ZERITES W/ NG HCC 678 7 TR 1t T 25
ARACHFE A, BAUH 3.4 s 5EGESHT 100 #7
%, Zhen %51 %3t T — 4~ DL &AL I K 3K
P8 AEXT . MRI FIXT FE 5 MRT G iRl SR 508 . F
FEEREZY] DL BB 2 Wi 5 = 250w
(1) RS AR e A o e JFR T B e k- 2 32 W v
PEAAIT . AL, Sun 25 SA RS 428 5 Z AR H
J& MRI 254 A H SN R HOC, 25 5 BoR 1
W20 90. 4% . MRI 454 DL 4% R7E HCC 2 Wi
i3 N O v R S 1 B WA NS P SR g
FRENS A I A R WU R A i 2R
SERAE SRS 3T, AT H AR AR B T2 14 i
it B MR B 4 o T A B
2.2 fREZF

JUE AR APEIZ T BEAT DL Bh Il R 1 0 7F 4
FE SR IS WFE (B TR AN A ) b e
BT B R R AR AT 2 U B 4G LAHERR B
ST A R e R A2 W, AR G Y ) AT U e g
PR ZH 205 B ARRAE o0 B 2 R LA — s PR, e
PRI A= 22 [8] 1 B H B S 4308, S g e ik A ) 2L
I C 2N AT BAR KB HCC 9 B
B,

Kiani 55" 76 iF e H&E VI A (4 B 11125

T CNN &8 BT X 40 HCC FIARAE 40 s , Hior2k
HEWRR R 0. 88, RS, PPAL T AR 3l B T 2
FE 11 AEAS [R) 28 56 7K SF- 1) 9 B 2 58 v (%) o FH 2 30
Sun % PR FHEET L5 62F 2] 19 DL R 7 4 4L B
AU R (WSI) H X 43 HCC FIIE AP 4R 1Y
AUC fH4£3F 1. 00, 2021 4E |, Oestmann 252 X} 118
& B8 TR R 5T, 3 P I 2k — 1> DL #2780k
X9 BEIESC 9 HCC F1dE HCC, 24 MRI L HA
Ap SR SRR AR AE . X 140 AN kE AT T B
2 W 2% ( Convolutional Neural Network, CNN) iJl|
Yk, CNN FilH] 2 200 #2412 Wi 9 HE B R R 87%
Kavitha 2 SR FHEE T IX 3 CNN( R—CNN) #
X B MG T I 7325 . R—CNN B ol i 32
K 96. 7% , HJE/R R B2 AL RE T1 . X B o8 45
R, AL B AR AL B2 42 =5 8 B2 Wt 0 v o 1
TR RE R Bl P AA S 4 Bh T s
B2 W RS HETR T I R T

3 AIZRERERERNFNEEZENR

3.1 ARBIHGN

AL ARG G AR AR A TG IR B R 72 AR B 7
Al 5 2 A8 B 1T ) T ) 0% 845 BT . Mao
AP ST T — AN TF R AR CT A ML AR,
FHTARRTHI HCC By B2, I 51l R 2
%545, AUC 355 0. 801 4, Lee 25127 i F IR BE
eyt A SRR B LR R 0 SE R By N A
BREHLLE P 5 A0 A1 38 56 TE 48 F9000 18 L i) AUC 3k
0.901 H10.857, Ml Z A AR FH AR GHLAF=S
R, RERSA RICHIUI o B 43 G R A Ak XU 3 ok =
A PR T B IR R LR SR

AR A 4 /=2 A0 ( Microvascular Invasion |
MVI) BB — A5 WA S8, MV RS2
SMIAYT BE R A D TR A G R R R | TR It AT
AR HT AR E™ . Jiang %' F ] eXtreme Gradient
Boosting 1 3D-CNN #5377 —/NEF CT MRIA,
FARATHM MVI, 3D-CNN #5785 7 AR = A2
fie s, YIZE4ErR AUC 2H 0. 980/0. 906 (Il /5
WE) , KL AUC 4351 R 0. 887/0. 906 , Chen
SOV HI [T 2 000 22 F WSI Il 5l 28 ) 2% J1] T 150
MVT &S AETE 78 RSN BRI R AR ALY
AUC 439124 0. 904 F10. 871, Cao 255 kiR T
— Tl R ) 3 AR R A% A o 2 o DL A AL, 4
MVI-TR, T B Sl 358 AR 241 22 B RRAE I T 31T MVI
ARETEEAY , HAERAYE R 99. 1% A5 R 99.3% ,AUC



5 8 1]

EMIR, A N TR BEAEAT 4RI 7 51 A2 WA ST m i) R i 215

90.98, ATAER , N TR BEAE T 4R I 2 W A

MRRE T2 R, FEAMCHTTLE T 2,

F2 AIHEEERERELSHPNETENR

Table 2 Main applications of artificial intelligence in the diagnosis of hepatocellular carcinoma
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Table 3 Main applications of artificial intelligence in the prediction of hepatocellular carcinoma
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