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[ Abstract] With the advancement of surgical techniques and perioperative management, liver transplantation has
become an effective method to save the lives of patients with end-stage liver disease. However, the imbalance between
organ supply and demand remains a significant challenge, and the decision-making process for liver transplantation still
faces many difficulties. Artificial intelligence can efficiently extract features and establish connections from complex
factors, benefiting clinical decision-making in liver transplantation through data-driven approaches. These include
optimizing pre-transplant candidate eligibility decisions and donor-recipient matching, predicting the risk factors for
disease recurrence and other related complications after transplantation, and guiding the management of liver transplant
recipients. Therefore, this article reviews the application of artificial intelligence in organ allocation, donor liver
evaluation, post-operative recurrence of hepatocellular carcinoma, and prediction of post-operative complications in liver
transplantation, aiming to provide a reference for the research and development of artificial intelligence in the field of liver
transplantation.
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Donor liver evaluation; Hepatocellular carcinoma; Postoperative complication
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1.1 EHFBEZRETERN

B ROR LR Z M B R 22 R R BURE
MK, FEAIG N, X — BR85S 43 Bl
W PRES S BT, N B AR AT
JRHEHL ( model for end-stage liver disease, MELD ) 3
gF, EARLERT CHEREASE” W, AU
BAERATT 90 d ZFFRF 44 B AL AR . SR, Ik SEARIfE
TR 2 BB 2 3 Z RIS AR oC &R, BA
FHACEF WL, MELD ¥F43/NBEERf S ML
AR o i AL R AL RS2 3 REAE A T I Y e
XF, AT ARSI A7 24 SO SE R AR e dn BIR 2%, I 6
PR E AR, IR AR am Y

PE T 3R 1 P 4k BT ( optimized prediction of
mortality, OPOM ) #%#YHy Bertsimas 487 & F ML #
Do SEMIARAL 5 BT 43 Be A AU 20 PO A R 13
MZh e MATEE R 0 3 A A st e alilbr 24 XU,
A LA SRR 44 B SRR 417.96 ASETC . BESEIE
W1, OPOM FIH THEZINZ, Lt MELD #1 MELD-Na
W ER b Ry AR I, (R E
BCEE Ao BT ML FRERI O 4 T 0l S5 5 4%
F A A B Ak BB 3 I A2 AE 2%, Speiser 55 BIF Y 3R
B, ML ] LAse 43 i X} 2, B s SE B is = 0 S I o
WERF TG . TEFEDIA 1998 4- 2 2016 4 1 042 £
SV R, B GBS, FHE
BERT 7 d PRI 0 A A ff e ol R, SRR,
BEALARAK (random forest, RF ) MY# & ok AR S v b
T B BTG . Nagai 507 & T —Fhi 2 W 4%
S, HIFHIN 90 d FASAE 5515 24 S s (Bl
TP EAR MR ), XIWFSAER TR A

Tl B ML BRI — AN . Bz, AL DAL
W TUS . 2WFRBIER R, MWI7ERAEY) /il
SRR R IR PR, WSS A S A
AVEIRTE. SR, HATSCT ML 760 RS AR 5k #
HifE TP EA D, R TE SO I il A LB R
FHEME SRR . AN, P TR = SN
IR, AT 2 O MR S S T T R RE
1.2 FREEFmn

IR J i 55 {3 2 38 M i 2 R R A
AP R I AR R, T PR BRI P
L FEICELLT AT IR0 23 28 2 an A T A
Z M 4% ( artificial neural network, ANN) B¢ RF, fig
i e ST HEA A I ASARLAE T RS Liu 550 B F IS
FEAR AT 9 d P B I YRS 2 45 S5 4 7 RF A4, U]
538 flZ R kLS Ry, HHZE T A (area under the
curve, AUC) 2} 0.771. Nitski 2 fii ] 35 £ 2% 2
( deep learning, DL ) #5713k Fit i 3L 94 ) B4 1)
K SE %, B & Transformer 15 AU 3 B A% 4f
1AEF 5 AEFIN ) AUC 435124 0.801 1 0.722, He[=
Wingfield 5112020 4E &K T B UCK ALEARM T
AT 32 5 G 0 RGe ik, R AL EOREE Tt
RS2 R R PO 32 3 A AR A s e v, L
g, AL A LASh A M re A A rp gk A T
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Bi TR RAISE I 2 S H04N, OB ST TS
i 30 VA7 19 SRR 3, I B T DA 300 e 2 17
Hil . A L RS & IEASR A (R
TESE A HE R SR LA SR AE 2R O BET i KU U2 Lee
SV IR IR T —F ALBERY , %R RS 13 4
A0 B PR 2R R I 7 B TR A S 4% B 3 RS A
JEA TR, AT TR S AT S X 10
DATR B WIAE PR B K o R BERIFIEIESE T AL 74637
FVCRCH SN, ARG IR SAE S, k]
M ERARFA, SIS ECEmAY-. &, I
AR B AR IS BV B B . B H BT AL 7% 3
N AR : VP2 RS S IR, b
SRR — AR RANESE, HXTRAA S K IR
D TN 5 2 O 22 (A5
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AR T REAR RS A A J5 v XU 22 G H %, H Y
VEAG R A ME R bR R TG R, SR, N TR TRY
YR WS SBN, IR AR AR AR 4 KUK 5
Hi e R EMEN 25, WSEEAEA—3
AT OL . Kuppili F0 $& T —Fh ] 5 H AR 3T
W B 27 ST AL FH T8 75 S R B 43 )2, iR A
JH W 7 GO B 105 48 PEAE Hh PRz Wy, R U
PR . WERREE A AUC 3908 TS ML B3k . 1l
Byra 5 M B H S B B2 M 2% ( convolutional
neural network, CNN) iR A[ 3 3 [ gl $& HH E
75 EMG P 5 R S R AR, XA B i 728 T
FEEAT /9% . Moccia 2519 Fll Cesaretti 2517 1] 3 P 4t
TER T —Fh BT A M 00 i i ks, M
ML X8 R FHLAnHE Bt R T 4 A shaoisr it
Forde, S TAETF RS P PEAS SRR A8, L
ARG AL FE TR A 17 A8 1 5 T ) o A 1
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AT YE, PG T 12 FBR (6 Ff-H 3, 6 f
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JUE 53 80 SR FREAS B B R v, BE R A b N T
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H BRI, IR T — R I PPAl ok i
EHRE o B R E R T i, 25 SRR ITC ATl
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JF4ifiesE ( hepatocellular carcinoma, HCC ) 7E4:
BROBEAEAET I T HEAA 5 3, J2 Bk 5 R IRy
P2 RS AR HENAYY HCC RARO T, SR,
29 20% ) HCC iR 2 & s B K, (el
AYTE LT AT R B IS 22 FAE R 2B, AR
SN TR SRR FIBILAS . IR EALRAIE
TN HCC SRS GRARIC T, FITOHITRREAR
Je W, R £ AT IR 20 2 RS e A et 5 1
Nam 257 [ FHURBE P28 N 45 BAL TN HCC B8 RS
ARG K, R BRI GE % L T 1L et
A, RS R FESER R IR EAR . PRE
IR AR FIEE I . He SEP0KE 109 1152 %
AR RS 2H U B 27 AN R R UG R AR 4G
A, FEE DL B AL AT LR H B g s/ INF i
BEE SN HABGR R, ERUEG 52 5 1 5
RN FAT IR Al Rz 2 R E sk ie
€ ( transcatheter arterial chemoembolization, TACE )
VE B HARY P RIS AE 2%, Tvanics 557 fff FH
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] AU R NSRS 5, S8 IR S BRI i ik
WIRERIRE, AUC 2 0.81, BEJG, ZAEEAA 739 1
HCC ITRAH 32, S PR ABL AR 11 A8 7 Wi R 98
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KRN 12%~25%, W FEUFRHIIT KIE 1) & A
WSRO AP T 20 . ANN N7 78 5 A AH B
Wit RE 2 AT RNLR S, Hughes 5552 WF5Y & B
ANN #7212 Wi R J5 530 20t HE R O i) v 1
(AUC=0.902 ) & TAEAT SR — Il KA bR, 7ERf B
AT HA R 0 R USRS, rIVE IR
Je B B R ) e W I A R T
42 24EEHRG

S 445 Cacute kidney injury, AKI) 7%
ARG H I H I, Fik 50% W% 4 i —E L
B, ST RIVEDIMEG, 15% 324
T ERAIRITRY. A Z2HR R, ML Al
B T RS R ARG AKT (9 & A2 AU P, Lee 255 F|
FH AT AN A Hh R B A S T AR A 56 PR 2 330000 JHF A% Al A
J& AKL I &A%, BT ML 9 #ERLR LT
RF 5@ A RCAY o rb@ 0 B 4 TR A] a5 o
BTN AKT ) FFA BB, AUC R 0.91, FEIF A
PRI 2 v e ot s TR R ey A B S e R 2 5
DIRe AN MR e EZ N K . XU, Zhang 0 (1)
— JGURIF 5 A1 T 38 P AR R % A5 A T A RS A R
AKI, H AUC %1k, 4 0.79. DL EAFFEED], Al AlGE
g T AT RS AR A G AKT 42 435 — A~ 5 1 e A T
B, EEZ AR AR G AKIL 09 & A5 B0 85
(G R EE SR EA T IEA ,  EL AT Bk — 2L O 5 SRAIE 52X
46 ML BERIAEIG RIS N 195 M
43 BHEGHERK

W RS EREA G OCMEARFMSE, B
FEYI RS KBS, E s B REA S ™ 8 AL
WULIIERIE, S8 AR, Yasodhara
SO RRGET HFRA A Jo B PRI 52 2 A A%,
451 DRSS [l A A B 2B AE o BT R it RS AR AR S 5 4T
JEIERA MR R 2 . Bhat 255% 1E0k [ 25 E A BT
(R A R TPl i 22 b ML BORIER T T IR AR
WEPRIR AT REE, & —AS Rk BN RF LA GBS T
W 88% A TEARIG 1 AENBYMEIRAG , Tk, 5
PEFEREZ E R L R BN R . Fal iy — 5 (8
FHl RF., 2 %5 [0 9 F1 XGBoost 3 Fft ML #5% %1 5 7 il
216 BIRFRAE 2 MR IR A & A, & B RF FER
WE DRI & R s R b (79.5%, AUC 4 0.775)
I T BE AR . 0T S A 550 e AR AR [R]
BURZE . B2y, i D PR A ()
WEH AR . R ) SRS MO 1Y) fE B A
) XELHFSTUESE, ML Al AT BhRBA AN R 45 )R

RS ) R AR AZ 2, 1 TSI A O P A 5 S %
44 FERRLMEEH

XFARMINRES , FFRMEASH.0ME R0
KRS FBAEAR G FEAR RO F 2258
MY AR E AT RN, RIFRAEH A I REZ
— o Jain ZE00 57 ML BRI 1 459 BIAFRAEAZ
BHARJE EEA RO M TR KRR, 45
7% XGBoost £ HLA fe i e PE, RERR L
A F AR AR R R AR AR 1S . PR . I3 LI
ARG PERR PRI 96 5 R A IFRELE . A= 0 A
2l RTINS 405 . Zaver S fd AT AT Ha 5] 0] i3t
PESTHT 2017 428 2019 AF OS2 PR AE DAL B0
BAIRIT 0 2 AES R BRI K AR S50 5 B s 1
nlfEME. AEIREMT, AL LA ST i 5> Hsi b B
By A B T $2 78 AR5 U D) RE RS XS S8 0 4 A
JE B R, AL T BE A I PR B I E A RS A A
J& FEA RO ME FR LA NS A RGN FB, B
HA B S, (RS R TR A .G,
T AR Z PO FER BEA AN IGTIE , A3 = HL T
D5 SR P RS 1 3 A o
45 BHEMTHEN

IFRAEAR S5 52 R LT A A2 i 52 5 K A A 1Y)
HEHNER, 37%~43% W 2 & 23 & R
WA didl, BetifE | AENFEAEY) WA i & e 5
MY F R MR E LT A L™, Qazi Arisar 55 FF
RAGGUE T 3T CT SR A~ (AR Y T30 T Al e 30
i) BT Kk, G550 Kk BTN B 2% 2T e Ak
) AUC M B4 PRAF LY 0.793 1 B4k B 21 4 A5
T H) 0.664 5 55 2 0T 2 24 56 A I R FRAE AY 0.811,
TN R B — 0 [ JEA P 2 ) AF 2 AL 1987 4T 2 2019 4F:
P2 R HAS 2/ 03T 1 RS AGAY 1893 4l
B2 R TEEE, R ML 3 0 b 25 T 27 4k
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FSE I 2 FE S B RIS W AR AT Ak, D7 I IR
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