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Abstract

Hepatocellular carcinoma (HCC) is highly malignant and progresses rapidly, making it the fourth
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leading cause of cancer-related death worldwide. The liver has a rich blood supply, and HCC readily
invades blood vessels during its development and progression. Previous studies have reported that
invasion of the portal venous system with the formation of portal vein tumor thrombus (PVTT) oc-
curs in 10%~60% of cases. PVTT is a negative prognostic factor for HCC. Once PVTT develops, it
often indicates intrahepatic dissemination and extrahepatic metastasis of the tumor, and it can
readily lead to complications related to portal hypertension. With supportive care alone, the overall
survival (0S) of patients is only 2 to 4 months. Treatment options for HCC with PVTT are limited,
and recommendations in domestic and international guidelines remain controversial. In recent
years, with the emergence and development of multimodal treatment strategies such as transarte-
rial chemoembolization (TACE), radiotherapy, and systemic therapy, various treatment modalities
have demonstrated certain therapeutic efficacy. This article aims to review advances in the treat-
ment of hepatocellular carcinoma complicated by portal vein tumor thrombus.
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1. 3]

PVTT /& HCC 431, &7 B AN TS I 1) 252 R 3 . BCLC 70 B i R LA NZE R, 4
FERGUIAIT N B E L H AR E MR R E SR PVTT 56 T Th g fif 2 A s vl b bRk,
FikEd MDT IEBEFAR. RSB RRIGIT LA TR [1]-[3]. IR M PVTT /- BVa4E HA Vp 4
AR ERE R R, B AN PVTT 2028 104 1. 1L TG IV B 10 AU B, | AR KB el s
DX 1ER Ky S, 11 B Al T 1ER Ik, I B R Tk T, 1V BB KW R R FR K [4]. 1200 B
CHEMERIL” FRER SRR ATUG il . 2026 4 F AT & I T 1B OB 2R TRtk T R4
WITIE B, NRTHIE &9 PVTT eIk 1297 SR At gk 3 2] .

2. BERETT
2.1. TACE 3477

TACE i #% 2 i ik i 2l ik 3 25 ogg sk i 4000y, £ PVTT 1) HCC J& TACE W28 TE, 15
kMgt 2451, BRIk gt i, v AR EUH BRI 51 R (5], (HREWTUEs:, R
Th#g B AT BLBH ZE 307 & B SC A 7 A2, 362 PVTT &% AT LA 52 TACE [6]. — W [al Wit 58 & L, %
% TACE 697 (5 B PV IR IBEE I 1 45, 3 4FEA 5 SEAETER 58 44.9%. 16.0%F1 12.0% [7]. & i
TR FFANEERS L IR xF TACE J AL /& Child-Pugh PP/ Fils AN R G R 3=, ANl 2~4
ANFERIR 2R 1 B35 34T TACE. Le [8J5F AL, X TAUH 0~1 ANMERF R E#, 317 TACE n k15 &%
KA IR G R B NIAS R ML o Luo [9] 5@ i T REYER 5 R I, 17 Bt 32 22 PVTT ¥Jm] L TACE H1
Wado I, 9 B2 TACE HIEH IG5 T I VIFR AR (n = 6)8U5 I AEI T (n = 3), X
SEH N IR B IR YT, Hop A OS KT H AR E:2 TACE ) 75 #1 #:35(23.0 1 H vs. 6.3 N H,P<0.01).
SR, Xiang [101Z5FF AW A, ABATREL TACE 41 1. 1. II. IVE PVTT EEKd 6z OS 2054 19,
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12. 9f1 6 M H, ML IBITHS BN 12, 7. 7TF 5N H. Fitk, AEWUIVE PVTT B2E 8% TACE
1RIT o
2.2. HAIC &8%7

HAIC i i [ 2 Bk 7 2813 FOLFOX . REHA/5-FU 5777 58, A5 HE P e R e e X ISR A5 24 10 T
fE HCC-PVTT 1, HAIC JUHIE A ikt g fufar BT V2 BFAN e # L e i vl (1 3 [11].
He ZIBENLIF 7 Bor, RAAEBBES FOLFOX-HAIC B bR Je 24 B35 1% HCC f 1 1B kIR IE
FAEAE . ToRE A F R R R 2 [12]. FOHAIC-1 iff 5u 3t — 25 R, FOLFOX-HAIC {53t JE ] HCC
RN AR A BRI, T E HAIC /B vk HCC (B B 5 %[13]. Bt 5% $idEE. TACE/TAE
AR T RV I iR, HAIC 7E PVTT ABFH BA B S R4 hil % [14]-[16] 54K, HAIC Bk
& TKI 8¢ PD-1/PD-L1 #fil 71 BOAAE FE 34 i 20 T S SN ) 17 3 DR G 8 7, HAIC BRE S0
JEA PD-1 #HfIIF T 43 Vpd PVTT B 1] # ik i B3 IR 22 A AR A7 45 )/ [17]-[19].  BL9R HAIC Bk
& TKI 8¢ PD-1/PD-L1 i FI7E Vp4 AL PVTT rh R0 H B i g s il 58 0, (B4 7a Bl AT B ke gk —
AR

2.3. HGtiaTT

JEOT AT BB U E RS . (R B R IR . FRARAT  IREOARS:, HE =4EE TR0 .
BT SR E BT AR T VA7 [20]-[22]. %5 T Child-Pugh A 55#543 Child-Pugh B 98 = R R AT A
To ™ K B BRI B, BT R R E TR B [2] [23]. Su ZEALLE T 3D-CRT 5F AT, KM
1M 3D-CRT X3 11 BYAT 111 AL PVTT =& — A G715 [ 24] . SLAKSE [ J8UR 1697 (SBRT) Ji1H, Lee SJ
LNRIL, XTI K T BEE — 7 SCA Mg e 9 HCC 83, MRI 513 188 % HFRT 1 SBRT &
— R AT . BB LA G IRRE, 10 ] (83.3%) B PVTT BMGEM#[25]. LK, HUTHES T
YBIT KBTI AR G TT BT B . SBRT BEA R I A R ST AR e & JE/E HCC-PVTT H s s
SN R AN AT B2 42 AV [26]0 Zhu 2510 2 oD B 1 IR T o, Bl R BT + DURER BT & 0T 1
N—EIGIT HCC-PVTT A BAFIT A 2 e, O “TUT + %)% + PLVEGE” 44t 1 RTEMEIESE[27].
FHORFL S S S B3R, PVTT T FIRESY SR BRI BRHPT + DUARER RPLEE R s + DR ER A
LR TT ROR[28] [29].

3. DASERLYIBR o B ARRYEX A 3a T SRR

BEE RGUIEIT N RIEELA IR, HCC-PVTT My 7 il Ll 5 — R 7 B — RGUEYT, 128
e Z PR TT RIS ERAIRYT . Zou [30]55 B EME 44 160 6l HCC ff: PVTT &3, HHRABE MG B
i PD-1 #0741 &5 OS. ORR. DCR K JGidt e L7 i T TACE BLA AR B B 4(0S: 23.5 1MH
vs18.3 1 H, P=0.0002; PFS: 7.5 1 H vs4.3 1 H, ORR: 80.00% vs56.67%; DCR: 38.57% vs 24.45%),
7B G . TACE ACBRATF A ER IR, U7 HEREETXF TACE ABUKT) PVTT, WEBH AR
ARIF R EIBCR[3L] o [RIRE, 80T PT 51 S e e 4 M G 2 SR PR T, R TBUMRE B i, ot P T 15 1) s
FIHPRAS T AT B3 9 5 SR S ek 25 U1 1) & S8 Ve TT BT Ak TACE AR JE ] 51 K% i ed 4 2R3 (1 sk i
HEEOIRES, A0l frogg 5 % S IR0 SR, 1% R RIS R RS, d gL A
B, B DEOE A S 3 AL AR KR R A E S, (RIS T AR, /N R
A B2 ) R 0 e Tk BEL BT L P R A B A K R S AR TR, A RCE S R R . TR, FE I R S
TACE & 54 [ 25986 S [32] -
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IMbravel50 #5EHAAL 1R B F 2k bt + DURBREHIEA AT YIFR HCC —ZiR7 i) B 2 A7 [33]
[34]. IMbravel50 Vp4 $RZE M TR,  RIAELE ] ik 32 1 A0 aiout O ] F 2 A0 s b, Bl 38 R 2R St
+ DURER P ZR A AR e RoR T RO 3, AHZ B AR TR S 75 4 22 [35] - TR, % 1 Vpd B+ 8 PVTT
B, RIEECA PUNE A R T 2 A T %, Al E A 4 & R ia T i — it m I .

SHRIRPT + DURERRGII . REFIZREPL + P JE . EARRIL ARG + BVEARRE TR
WAEGE I HCC 1 BoR 7 2. ARFEE R, #020 RBL 1N B O AR I B 70 20 8 5 1 T ik 3 T ke
B, NI RAMERIEE PVTT NBER T8 [36]. /] DUARER iR LUPT VEGF 244901,
FUVEAL 0 15 e ik i gk S A T e o XURS:

ZIRRYT R LA A B HAIC + 5T VEGF + PD-1 il ). TACE+ #t VEGF +PD-1 il %), U7 +
PD-1 4#I7) + $i VEGF 159755 . Zheng L 25 A &K B, TACE + #1i VEGF + ICls 41 {5 %K & T TACE
+ 471 VEGF 41(81.82 vs. 55.17%, P = 0.046) [37]. —ITiZZ TR, ARG T7 BeA ¥E 1 A f s (1 =107
R XU AT BEE HCC-PVTT 3% OS. PFS FlfhiR [ 3 [38]. A F G, A VRIT AREf
I BN, Hou X ZE Afg i, JR4GFAS % TACE-HAIC-TKI-PD-1 #; HAIC-TKI-PD-1 #£K: PFS, {H OS
Tz S, EAPE USRS, Pidl OS Al PFS BT84t 2 % 5 [39] . Krishnamurthy &5 [ i AfF 72 49 X HCC
HIFPVTT. EZHUTEA BRI T I EE, SR ERTALPFS N 3.70 MH, 2 0SH7.70 MH. %
SERAER, 1E PVTT ABET, JBUTBCE SRy in T ISt o7 U e B K e e, IR AR B e
R R FEFEK[40]. BHAT, =BIAIT A MR BTG PR 5057 08— B I0AE, WAL Bh T 9
gk as NBf.

IFAEFT A HCC-PVTT & &S AIRTT . Bl Z 848 S PVTT I~V B JFI5fEEA Child-Pugh
A/B G0 B, TR SRR RS LA P JBOTT ITACE/HAIC + 1) 5% 45 T Btk AT #640 1R )7 AR I R T .
HAIC /& HCC-PVTT #ALif)r h B B 7% . FOLFOX-HAIC ] R B A AT Py b3 6 ff AT A 7 g, 7
oy B TSI IAYIFR[13]. HAIC BXA CARE JEF1 PD-1 #I#IFI7E Vpd PVTT 8032 2] i ik 42 i 3
RN BB R, NG IRAE T AT BE. TACE + RT 2 EE AL 7 & . TACE #=#IFH =
I, TSI TR AR, PR A AT LRI 2 A S P A R 4 R AL 46 /N[41] . Wang L & A 7R R
s W T ERAIARTTYIBRG HCC 1 PVTT &3y, ik =BaI7 ahit, 93 fliEizad, 44 FlE:52 T
FAR, 49 BIRBEZHBETFAR. HRFARARMIEFRALM OS Al PFS T E % 7[42]. Bk, MA1AN,
X RAC T ) B, PTREAN TR EAR R IEIRR AR, Fenl Xt T CR 52 -1V B PVTT &

HATF BT Z G — b, QFERAERIT A, MFAR, REERUBTEEEME. LETW
MR ARG 8 15 4k S o SR ) I6 T 25 [43]-[45] o ik G X LARAAG 4 /INME R E— B, T B S8 A VA b
JEPSAAT A AFPIPIVKA-I Bh&75 4k FFIh e it & Aal bkt

4. RE

HCC-PVTT sy Al BRI B 20387, BB AR GURIT REEAL . R yT 5HAGRTT )
FEIHERE 23 AR T IR o ARSRAE T Nt — 25 TRAET Vpd BFE K -1V B PVTT 255 fa NBERRTBEVEBENL
XPIRAR AT, BB G VR YT MBS 0. FIRT, T HCC-PVTT B3 & 1 1 # ke A 88 B K
kg, DURERRPIEEDT VEGF 2595 FH A1 (1 H I RS P4l 5 40 2 B A Ya AL . o T B s b
JLIY Child-Pugh B 28, AKRFHEITFEE L ariEtEerse, S5 U FE IR 68 2 RE T RGBT
JREIRTT 122 AT FORR 28 NHE, I e IR VR IT SRS o AR SR RIS 96 R iR DNA (CtDNA) %
BN LE AR W G L AT AT R R R AR S . RIS, B S 0 25 A A 4R 5 45 J (PROs) il
TSR EVENY, DB AT R IME, SeE BFHKITUE[46]. BAT S, PVTT 1E vt E# HCC 1)
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