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Abstract Hepatocellular carcinoma (HCC) is characterized by a high propensity for vascular invasion, frequently
leading to the formation of tumor thrombi, which significantly affect prognosis and therapeutic decision-
making. Microvascular invasion (MVI) is a key predictor of postoperative recurrence, whereas the
presence of macrovascular tumor thrombus indicates advanced disease. In recent years, notable progress
has been made in the standardized diagnosis, preoperative prediction, and individualized treatment
strategies for vascular tumor thrombi. The integration of radiomics and biomarkers has markedly
improved the accuracy of preoperative MVI prediction, while various neoadjuvant and adjuvant
treatment approaches have shown potential in controlling postoperative recurrence. Despite continuous

optimization of diagnostic and therapeutic systems, challenges remain, including tumor heterogeneity,
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the lack of dynamic monitoring tools, and the difficulty in improving survival rates in high-risk patients.

This review summarizes recent advances in the field of vascular tumor thrombi in HCC, aiming to

provide theoretical support for clinical practice and to promote the development of individualized

precision therapy.
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M1 (<S4R, Hafm FHEMEHIZ< cm) . M2
(>S5 AR AR — AR BE R 1 26 >1 em) . —IIKALZ
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B 3F i 6 T 1 FH (area under curve, AUC) 43 %l ik
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Yrfd, JCHAE AR F AL Rl 7R S L TSR Y
By TH o SR, 0 RE AT AF TE R B, A S B
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e AU MV B A 1 TR 1 7 0K

AR, Z I bR R Y iR E S MV )
H 5 o Zhao SEFOELZE T 18 FpAH SC ML K ¥, Hop
circAKT3, microRNA-125b, STIP1, PIVKA-II, DDRI1,
VEGF-A il S100P % 1A 2y E A7 ¥ 76 4 {8 . A 5%
PE—BUESE, VEGF-A 78 MVI 4 15000 b 2% 300 H %2
M AL T . Wang S0 1E , A A MVI 2 9% (MO,
M1, M2) A9 Il 3 VEGF-A ¥ B 43 9 N 86.52 .
167.60 F1258.33 pe/mL (P<0.05), 5 3% s,
/R VEGF-A KF Al fig 5 MVI A2 IE A 06 . Xl 5
VEGF-A 1 5 1l 45 A= s Be 7 . A% 2F I3 20 B of A5 Py
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Y DL AR AT MV S % o 5 M
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MaVI 5 3 52 W HCC B i Bils , 0 T A
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H. HiwksE 2 R E T w12 00 4 =40 19 HeC
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AU 5 AR AR BT i . 5 A P IS R o3 ) 7 A
FEUR, S HAHET M . BV S, MaVI B A
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T 2B (disease-free survival, DFS) B3¢ H:
DI S AE T B AT 500 BRI 1) e Kk AR G0 LR Y UG 7
It VNG B AR X FUs A w2, pF5)
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R YT TR SR W IE TR A% S B AR 8 D
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HAR T Z R . SIFE TR, R Ir X
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MR NR W], FER IR Ry VIBR T8 T, Bl AR
5 1% ¢ TP IR TE MVI FH 1 8 2% 19 0S 5 DFS J5 T G
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ARG AL SFBR T B, E— 5T AR
LM, REWLE RN, HRAIEEZ
kA Wl OF ST, AT R BT A R AL X IR
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5w A . IFsh Bk e y7 #2 ZE  (transcatheter
arterial chemoembolization, TACE) 1E &b 3= 219 857 4l
B F B, HoAE MVIFH M 83 0 308 A i
WA IR R, TACE AT 4R /N AL . s 4l 42
R, BEAR MVI & AR 5 RS R KUK . SR,
WA BFFEIE . TACE K A8 i 2% 228 MVILAS Hi R0
HET RS EE B FE S A RY, HIr R
AR5 BOE BERERRUE . R A W R R A R
K, BORALBELSGEYIREW TR Z
B B O IE /N e AR TP R A R R
BEME TR, AR RE 3 2K OS 3k DFS, Ak i
T 25,

SARSETE , YT H B IR IT 7E HCC A I MVI
R IS R AN BB, AT UE R AN DL S
HoR N o AR R TF R Z ity . A BE I RCT B
B L7 305 38 N E o
3.3 RigHBETT
3.3.1 & ARJT TACE 1E N MV BH M 8 2% (1)
B 5 B IR IT 7 2, © 8k 2 T ST UE 52 T PR AL AR
KR IFHE R A AF A I N R AR T B, (HAE
MVI B bl R TC A B2 A F , fen ki
JE¥, 5 TACE Mt , R J5 BF h Bk i & 1k )7
(hepatic artery infusion chemotherapy , HAIC) W7~ H
R E AR . R R, HAIC 78 MVI BH P
BERIXE XA (recurrence-free survival ,
RFS) 5 0S it T TACE #", 4F 5 & 7€ Bk &
FOLFOX J5 % I it — B 48 FHy7 &% H Hi & A 11
RCTIVGUE HoA st B0H5 1ok o ok B 22 4 Bl
JPEET ., ZIAFFRCIRYT, R BT A A
—ERE L EMVI R ENHE, ZEK oS,
DFS FIRFS, JFREAMRE & KB, WoR i B 4r i H
5o
8.3.2 ZLukkigyr HUINIARYT 5 RIEIRIT KA R
W& & HCC &R G2 3R 97 18 =8 o 78 STORM #f
I RAAER AR BoR Ul R e, H
FEREE NBE (A0 MV FHYE &) 7 nl AR 4R LA
FEARFA INEEARIE S B, SRR e R
A GE R MV FHE P B8 35 W 0 2R A7 o iR YT T,
A% P BA JF R 9 {5 3l A e I RCTY 7R, P fr
DFS M 155N A SE K 2 277 A, #ifE MV R & 3K
#5Eh BE, H 4 SR 2> 3T 40% . IMbrave050
WP L 25 AR, BARE WAL TG,
ARV E R G R EgEFF R & RIS R, K
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BT FEOTRERA TR R, H AT
RAESE F 2ok A RIS, AR, Mk
e I Y TS PRI ST SRy, i — AP BRI

SR, R R BE T N R AR fE MV (A
M2b) AHE, ARG A S AL, I SRS A B
HIT K&,

4 HCCHHPVITHIGTERE

PVTT & HCC W % W R & 20280, H

FHERERZWIGITRES G, Wik, AXXT
MaVI {697 030 0 8 £ 2 R 42T PVIT, Z % PVIT
BEEVEHCE P, FRILSAR, Hik
i 2 A 9 3 301 5 e AR TR T SR I o S
41 PVTTHHASBITRE

XL 1) R G A A B A BV RE b o — 4
A MR T I BRYE L R ANE BRSO IR BETE
A%, BN Y RTE S PVTT B AMAI A7 i E T
HO (R D 8RR EI TN LU 2% 0
LT “ZHEIKST MR B N
IRITHRAE TR 22 3 hl

F1 XFESH

Table 1 Lau-Cheng classification
534 IRRRIRASIESY  Child-Pugh432%  MAFRIONA NGRS TRIT RN
0357 (H497) 0 A~BH MVI i HRIAPETARYIBRIRE G 8O IR G AR H BIRY7
I CR497) 0 A~BZ PVTT" i FARUIBRIEE A SR
I () 1~2 A~B%% PVTT" i JRFRIRTT I G R GRYT
T (A 1~2 A~BZ pvTTY = RGURIT R E LRI G RERIRYT
IV (A 3~4 CY — — XFHE SCRHATT

D) T TER I AW AT 188k 0 B W

Note: 1) Absence of main portal vein invasion is classified as stage A, while presence of main portal vein invasion is classified as stage B

4.2 FAEITIRES

AR T BRI 25 T BOB W) R AN AT YD R
B HCC BEII A AT F AR . X FPVITHRE, X —
T FLAT T B R .

ALY R AE G i F- B 2 — . Chong S5 1F 5%
R, JR R A DO ST WIS PVTT B85 19 2 W0 2% ik
3 (objective response tate, ORR) ik 62%, H
PVIT HA2<3 em H 7E MR D EFm, 26.8%
B A2 TRIA VIR AR . AW 58 BA 1
— I RCTVE 7, 8 4 Bh = 4 35 JE iCJT 19 ORR
20.7%, HH2970.7% IR E, 20.7% K55 it
IEA B PVITRESE S . 7 ik — 0 F R4
k. B A VR IT BLE KON HCC 5 53R
S E RN, AN TR, R E R
B 2R TR . niEyT (e fkEe) . R
PEIGYT (PD-1H01K) 5 TACE M6 S 7 BAEFEALIA
Sy R B E S — T2 LS A 106
e Wb R B fa Bk PVTT BB 3%, 45 3 i 7R ORR ik
69.8% , 24F 0S KNy 54.9%, H il it 30% B # i
A2 TR, H 34 HR &4 R
1E 20.8% LA o

R, HATHESE 2 RAE TR R~ 8
PVTT, IVAEFBI7 8RR ANE, s HAE
e PR A5 B e 473 i 8 5 A A I B
4.3 RIGHBENETT

PVIT ARG &% e, WG IT Y H bR e T4
K RFS 5 08, Jo A% PVIT 2 W i i % . &
B3R 97 7 W, o R A A )
checkpoint inhibitor, 1CI) 043150 1) 25 W) 78 PR AR B2
KRR | RE R AR A T R B 11 i B,
Z A A X PVTT 4y WA E oo 8, H#Ed
Yo JREIAIT T, TACEfE MG 5 T B, sy
FHXE LB ke 95 &, RORZ BRI, Mz T,
TACE 1k & At 58 w2 A7 B IR 80 0 o BiF 5210 i o
TACE B¢ & S 2 16 97 i 4l 5 A2 0S =ik 245 M A
F B —30Y7 . BT, RS RIS T AR
Jri S ) v e PG BEAE R, AR STAIE S L] B3 RFS
508, H A 0 5% 5] 8 R R 0 R A, BoR
KA A o

gi b, ARJGHBIG YT N ARYE PVTT 4> 8 5 &
RAEHE, RERIT RGN TR —-F B, KEkH
BV S [ A 1 0 5 I E T Ak

(immune
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HCC & I 1 A8 i e 2 bk 8 3 TS 53697 3R

W& () S SR 25, R3S MV 5 MaVl, H MaVI bt L
PVTT f R % WL . I 4F 3k, B 25 k8 BEEUAL A5 i 1 |

HRAESEDREDEARNHEL, UAFRYE
RYRIT R MRS A, HCC A IF 45 i+ 1

IR R RE R R E R,
HCC A I I 45 9 #0948 BT 1 I — 20 Pk I
(1) W2 5 Btk . B 23 301 22 40 14 R 49 A\ 9K 3 it
PR A BB B2 55 0 FRRAE 5 (2) 3l 2485 M I 5 2%
8RN VEAG A DL 8 hr b 32, B = AR5 % 4k
BB T H; Q) RIFHIZEE . &aEMvL (4
M2b 2% ) S PVTT (WNFER/rBIIVAY) fBE A
FERR 25 A BR o RO 58 N [ 48 2 B S HU s 2 A
ARG A AL W 5 B AR YT SR B AR AL T R, HE B
1 B2 22 Az S VR B R, O HCC = fis AR
PR AL ELET M AR T A R &

YEH TUak B . RRE R or Lk & (A A
LFEMEBRAAGIRE M E AL Lakiriks RS
AT, AR A S AT T EBANL B 5T AR f I
RALA L B et , 1M FLFENE 555, FFER
SAGt, IAEHEHFTRAFRAZEALAZR,
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